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PREFACE 


The publication of this, the sixteenth volume, marks the completion 
of the Comprehensive Treatise on Inorganic Chemistry as planned. It 
has been a heavy task to prepare a comprehensive review of so vast a 
field, and it has inevitably taken a considerable time to complete. The 
first volume was published in 1922, and succeeding volumes have appeared 
at regular intervals, until with the publication of the present volume the 
ordered treatment of the subject has reached its appointed goal. Every 
attempt has been made to ensure that each volume embodies the informa- 
tion available when sent to press and subsequent developments can 
readily be traced in the Abstracts of the Chemical Societies. There have, 
however, been great developments in recent years and many important 
discoveries have been made, particularly in connection with the elements 
which were treated in the early volumes. These developments have 
rendered it advisable to prepare two Supplementary Volumes, which will 
bring the subjects up to date and include the results of the most recent 
research. 

There is also an ill-defined borderland between Organic and Inorganic 
Chemistry, particularly in connection with some of the Carbon (Compounds 
of Hydrogen and Nitrogen, It has therefore been decided to plan and 
prepare a special volume dealing with these borderland compounds. The 
publishers are making the necessary arrangements for this work to be 
done, and it is hoped that these three Supplementary Volumes will still 
further increase the usefulness of the Comprehensive Treatise, 

It is a very great pleasure to me to thank Messrs. L. S. Theobald, M.C., 
A.R.C.S., A. T. Green, F.Inst.P., A.I.C., and F. H. Clews, M.Sc., A.I.C., 
for their great assistance in reading the proofs of the whole series of 
volumes and for the many valuable suggestions which they put forward. 
I would also thank the typists, and those who have checked the 
references. 
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ABBREVIATIONS 


• aq. aqueous 

atm. « atmospheric or atmosphere(s) 
at. vol. « atomic yolume(s) 
at. wt. » atomic weight(s) 

T° or °K absolute degrees of temperature 
b.p. = boiling point(s) 

* centigrade degrees of temperature 
coeff. = coefficient 

cone. » concentrated or concentration 

dil. ■■ dilute 

eq. ■■ equivalentfs) 

f.p. « freezing point(s) 

m.p. « melting point(B) 

' ' Igram-molecular 

mol. ht. « molecular heat(8) 

mol. vol. =■ molecular volume(s) 

mol. wt. *= molecular weight(s) 

press. preBSure(8) 

sat. ~ saturated 

soln. B solution(s) 

sp. gr. = specific gravity (gravities) 

sp. ht. ** specific heat(s) 

sp. vol. «s specific volume(s) 

temp. <= temperature(s) 

vap. =a vapour 

In the cross references the first number in clarendon type is the number of the 
volume ; the second number refers to the chapter ; and the succeeding number refers to the 
“ section. Thus 5. 88 , 24 refers to § 24 , chapter 38 , volume 6. 

The oxides, hydrides, halides, sulphides, sulphates, carbonates, nitrates, and phosphates 
are considered with the basic elements ; the other compounds are taken in connection with 
the acidic element. The double or complex salts in connection with a given element include 
those associated with elements previously discussed. The carbides, silicides, titanides, 
phosphides, arsenides, etc., are considered in connection with carbon, silicon, titanium, etc. 
The intermetallic compounds of a given element include those associated with elements 
previously considered. 

The use of triangpulaP diagrams for representing the properties of three-component 
systems was suggested by G. G. Stokes (Proc. Boy, Soc.y 49. 174 , 1891 ). The method was 
immediately taken up in many directions and it has proved of great value. With practice it 
becomes as useful for representing the properties of ternary mixtures as squared paper is for 
binary mixtures. The principle of triangular diagrams is based on the fact that in an equi- 
lateral triangle the sum of the perpendicular distances of any point from the three sides is 
a constant. Given any three substances B, and C, the composition of any possible 
combination of these be represented by a point in or on the triangle. The apices of the 
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ABBREVIATIONS 


triangle represent the single components A, B, and C, the sides of the triangle represent binary 
mixtures of A and B, B and C, or C and A ; and points within the triangle, ternary mixtures. 
The compositions of the mixtures can be represented in percentages, or referred to unity, 10, 
etc. In Fig. 1, pure A will be represented by a point at the apex marked A, If 100 be the 



Fig. 1. Fig. 2. Fig. 3, 


standard of reference, the point A represents 100 per cent, of A and nothing else; mixtures 
containing 80 per cent, of A are represented by a point on the line 88, 60 per cent, of -4 by a 
point on the line C6, etc. Similarly with B and 0— Figs. 3 and 2 respectively. Combine 
Figs. 1, 2, and 3 into one diagram by superposition, and Fig 4 results. Any point in this 



/OO 80 60 -90 20 0%0fb 

Fig. 4. — Standard Reference. Triangle. 

diagram, Fig. 4, thus represents a ternary mixture. For instance, the point M represents a 
mixture containing 20 per cent, of 4, 20 per cent, of B, and GO per cent, of C, 


CHAPTEE LXXIV 

PLATINUM 


§ 1. The History of the Platinum Metals 


Platinum is one member of a family of six elements called the platinum metals. 
They usually occur together so that before the discovery of the companion elements, 
the term platinum was applied to an alloy with platinum as the dominant metal. 
The same thing is often done to-day. The platinum metals, with their sp. gr., 
are as follow : 


Platinum metals 


( Platinum (21-45) 
Heavy ^ Iridium (22-38) 
1 Osmium (22-47) 
I Palladium (11-90) 
Light ^ Rhodium (12-10) 
Ruthenium (12-26) 


M. Berthelot i reported that an Egyptian casket, found at Thebes, and dating 
from the seventh century B.c., contained platinum, or rather an alloy of platinum, 
iridium, and gold. There is, however, no evidence to show that the alloy was to 
the Egyptians anything more than a metal. In 1790, A. M. Cortenvois tried to 
prove that the electrum — 8 . 23, 1 — of the ancients was platinum, and 
J, S. C. Schweigger, that the electrum mentioned by Pausanis, in his 
n€pi'r]yrfGis, written about the second century of our era, was also platinum. 
The following passage from Pliny’s Historice mturalis (34. 47), written in the first 
century of our era, has also been quoted in support of the assumption that cafisiteros, 
or plumbum candidum, was platinum. Pliny said : 

It is now known that it (oassiteros) is a production of Lusitania and Galliccia. It is a 
sand found on the surface of the earth, and of a black colour, and can be detecte<l only 
by its weight. It is mingled with small pebbles, particularly in the dried beds of rivers. 
Tho miners wash this sand, and calcine the deposit in a furnace. It is also founrl in the 
gold mines that are known as alutiw or talutia\ the stream of water which is passed through 
them detaches certain black pebbles mottled with small white spots and of the same 
weight as gold. Hence it is that they remain with gold in the baskets m which it is collected ; 
and being separated in the furnace, are then molted, and become converted into album 
plumbum. 


F. Hoefer, and C. de Paravey suggested that the “ heavy black pebbles ” 
contained platinum presumably because of their weight, but Pliny’s ideas of 
specific gravity were very vague, and in one place he even said that lead is heavier 
than gold. H. Kopp, and E. L. Schubarth very rightly considered that these 
far-fetched allusions have no connection at all with platinum. In the sixteenth 
century, J. C. Scaliger,^ writing against G. Cardanus’ dictum that all metals are 
fusible, said that there is a metallic substance in the mines of Mexico and Darian 
(Panama) which cannot be melted in the Spanish furnaces. It is considered that 
this metallic substance was probably that which was afterwards called platinum 
because platinum is now known to occur in these very districts. A. N. von Scherer 
also said that from a reference in B. A. Balbin’s Epitome it appears as if platinum 
was known to the Bohemian Jesuits at the end of the sixteenth century. Towards 
the middle of the eighteenth century, A. de Ulloa accompanied the expedition sent 
from France to measure the arc of the meridian at the equator, and in his account 
VOL. XVI. 1 B 
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of the voyage, he mentioned that in the mines of El Choco, Colombia, South 
America, there is an unworkable, metallic stone called platina which makes even 
gold ores useless if it is associated with them in large proportions. The South 
American platinum mines were described by F. J. de Caldas, G. Mollien, T. C. de 
Mosquera, J. M. Restrepo, V. Restrepo, and A. M. del Rio. E. P. C. Meyer wrote 
on the history of platinum. 

About 1741, W. Brownrigg received a specimen of native platina from C. Wood, 
a metallurgist in Jamaica, who said that he had obtained it from Carthagina, 
Granada. The metal was examined by W. Watson, who regarded it as a semi- 
metal. Other s])ecimens from Spanish America found their way into Europe about 
this time, and were examined notably by T. Scheffer, A. S. Marggraf, W. Lewis, 
P. J. Macquer and A. Baume, P. Bergsoe, etc. Some of the early descriptions 
were bas(»d on the properties of the crude mineral, and did not apply to platinum 
per se. 

Some of the early speeirnons of platina were contaminated with minute globules of 
mercury because the mineral had l)eon previously ground with mercury in mills with the 
object of dissolving out the gold. Until assayers had learned to deal with the alloy of 
j)latinum and gold in cupcllation processes, gold could be adulterated with platina without 
being detected by the sj). gr. tests, or by cupcllation processes then available. W. Lewis 
reported that some bars of gold had bot'ii received from some Spaniards in payment for 
goods, and that the bars were very brittle, and could not be refined so that they were 
“ quite useless ” ; and also, on this account, the Dutch refiners at Dort are said to have 
called platina diaholus metaUomm. It was also said that the King of Spain had ordered 
the mines that afford tlio yilatina to be closed in order to prevent the fraudulent adulteration 
of gold ; C. L. Borthollet and B. Belletier said that the Spanish Government, for a similar 
reason, had ordered a consignment of platinum or gold debased by platinum to be thrown 
into the sea. 

The term jdatina is tin* diminutive form of the Spanish plafa, silver, and it was 
applied in allusion to the silvery colour of the metal. T. Scheffer called it aurum 
album or white gold in allusion to its smaller value, or, as E. Uricoechea suggested, 
to its silver- white colour, and to its close resemblance to gold in many of its 
properties. It was also called the seventh ^netal, since, excluding alloys, six elemental 
metals were then known — 1. 1, 1. It was also called platina del Pinto j since some 
specimens from South America came from the neighbourhood of the river — Rio 
di Pinto. It was also called Jmn bianco, which, according to W. Lewis, arose 
from some frauds practised with it, from the difficulty in separating from it any 
associated gold, from its refractoriness in the hands of workmen, just as black-jack 
is applied to a mock ore which outwardly resembles the true metallic ore, but in 
the usual way of trials does not yield any metal. Juan bianco would then be 
equivalent to while-jack, white rogue, or white mock metal. More probably Juan 
bianco refers to the San Juan in the El Choco district, and it is probable that the 
river Pinto was one of the tributaries of the San Juan. The term platinam 
ultimately crystiillized from all these appellations. 

E. Miily said that platinum is not an element, but rather an alloy of gold, 
iron, and mercury ; and G. G. L. de Buffon, that it is an alloy of gold and iron. 
These hypotheses were not acceptable to M. Blondeau, and L. B. G. de Morveau. 
The observations of W. Lewis, T. Scheffer, A. Cronstedt, A. S. Marggraf, 
P. J. Macquer and A. Baume, T. Bergman, T. Willis, C. von Sickinger, L. Crell, 
C. L, Berthollet and B. Pelletier, A. von Mussin-Puschkin, L. B. G. de Morveau, 
and J. L. Proust showed that platinum was entitled to rank as an elemental 
metal, sui generis, even though investigators at a later period separated platinum 
into a group of elements previously unknown. 

There have been some erroneous, and some unverified reports of other elements in 
platina. Thus, G. Osann said that platinum ore from the Urals contains three new metals : 
ruthenium said to have a golden lustre ; this unverified ruthenium is not to be confounded 
with the ruthenium discovered by C. Claus ; polinium, later shown by G. Osann to be 
impure iridium ; and pluranium, shown by G. Osann to be a mixture of silica, zirconia, 
and titania. C. F. Chandler reported a white metal in native platinum from Oregon which 
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resembled the white metal found by F. A. Genth in some Californian gold ores. The metal 
was unnamed, and the reports unverified. S. Kern reported the discovery of a now olornont 
in some platinum residues, and he named it davyvrrif but J. W. Mallet showed that davyum 
is a mixture of iridium, rhodium, and iron. T. Wilrn reported a new element in platinum 
ores, but he did not assign to it a name, and A. Guyanl reported an element otiralivin in 
Russian platinum, but both reports are unconfirmed. A. del Campo y Cerdan and S. P. do 
Rubies could detect no new element in the platiniferous minerals from the Urals. 

In April, 1803, R. Chenevix^ received an anonymous circular to the effect 
that a new metal called palladium could be purchased at Forster’s of Gerrard 
Street, Soho, London. The new metal had these properties, amongst others, 
which showed it to be a noble element previously unknown : 

1. It dissolves in pure spirit of nitre, and makos a dark-red solution. 2. Green vitriol 
throws it down in the state of a regulus from this solution, as it always does gold from 
aqua regia. 3. If you evaporate the solution you get a rod calx that dissolves in spirit 
of salt or other acids. 4. It is thrown down by quicksilver, and by all the metals but gold, 
platinum, and silver. 5. Its specnfic gravity by hammering was only 11‘3; but by 
flattening as much as 11*8. 6. In a common fire the face of it tarnishes* a littk^ and turns 

blue, but comes bright again, like other noble metals, on being stronger heated. 7. The 
greatest heat of a blacksmith’s fire would hardly melt it. 8. But if you touch it while 
hot with a small bit of sulphur, it runs as easily as zinc. 

R. Chenevix believed this was a fraud ; he bought up the whole stock ; and, 
after investigating the question, concluded that the substance was not a new 
element, but rather a platinum -amalgam of peculiar properties. Following the 
publication of R. Chenevix at the Royal Society, May 13, 1803, where 
W. H. Wollaston was Secretary, there appeared an advertisement offering a reward 
to any one who could prepare a grain of tliis new substance either by R. Chenevix's 
method, or by any other. No one succeeded in securing the reward, and in 1804, 
W. H. Wollaston announced that he himself was the discoverer of the new element 
in platinum ore, and added that he selected the name palladium from the planet 
Pallas discovered in 1802. It is now difficult to understand why the Secretary 
allowed the communication of R. Chenevix to be recorded in the transactions of 
the society. The work of W. H. Wollaston was confirmed by V. Rose and 
A. F. Gehlen, L. N. Vauquelin, J. B. Trommsdorff, and J. J. Berzelius. The subject 
was discussed by A. M. White and H. B. Friedman, N. I. Stepanoff,*E. K. Fritzman, 
and M. E. Weeks. 

When W. H, Wollaston announced that he was the discoverer of palladium, he 
also intimated that he had found another new element in platinum ore, and had 
given it the name rhodium — from pohov, a rose — in allusion to the fact that soln. 
of the salts of the metal have a rose-red colour. The results were confirmed by 
J. J. Berzelius, and C. Claus. In 1803, H. V. Collet-Descotils, and A. F. de Fourcroy 
and L. N. Vauquelin announced the existence of two metals in that part of platinum 
ore which is insoluble in aqua regia ; and in 1804, S. Tennant showed that the residues 
contained two distinct metals, one was named iridium — from iris, the rainbow — on 
account of the varying colours of its salts, and the other, osmium — from oct/xtJ, a 
smell, or odour — on account of the peculiar, chlorine-like odour of its volatile oxide. 
S. Tennant first thought of calling osmium plenium — from irrevoSi volatile, or 
winged — in allusion to the volatility of some of its compounds. The chemical 
relations of these two metals were examined by J. J. Berzelius. As indicated 
above, G. Osann’s report of the discovery in 1828 of three new metals in the platinum 
ores of the Ural was never confirmed, but C. Claus did find that a residue thought 
to contain silica, zirconia, titania, and ferric oxide also contained a small pro- 
portion of a new metal ; he extracted the same metal from the Ural ore, and, 
following G. Osann, he called the new element ruthenium—frorn Ruthenia, Russia. 
C. Claus also showed that many of the properties previously ascribed to iridium 
really belong to a mixture of iridium and ruthenium. The discovery of these four 
elements was discussed by M. E. Weeks. 
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§ 2. The Occurrence of the Platinum Metals 

The six platinum metals — platinum, iridium, osmium, ruthenium, rhodium, 
and palladium — form a group which occur in nature associated together as indefinite 
alloys, and generally uncombined. Estimates of the percentage elementary 
composition of the igneous rocks of the earth's crust are considered by F. W. Clarke 
and H. S. Washington ^ to include platinum nx 10~®, where n is an undetermined 
integer ; iridium and osmium, each n x ; and ruthenium, rhodium, and 
palladium, each wxlO'H. J. H. L. Vogt gave nxlO“^^ for platinum. I. and 
W. Noddack’s estimates are indicated below, and for a later estimate, they gave 
5*0x10“®. The subject was discussed by G. Berg, W. Vernadsky, F. Bernauer, 
A. E. Fersmann, 1. and W. Noddack and 0. Berg, P. Niggli, E. Herlinger, 

V. M. Goldschmidt and C. Peters, G. Tammann, 0. E. ZvyagintzefT, and P. Vinasaa. 
Platinum has been reported from extra-terrestrial sources. Thus, J. M. Davison 2 

observed platinum and iridium in the meteoric iron of Coahuila, and Toluca, Mexico ; 
H. H. Niniger, in the meteoric iron of Ballinger, Texas ; A. Liversidge, in the meteoric 
iron of Boogaldi, New South Wales ; J. C. H. Mingaye also noted platinum in meteoric 
iron. The subject was discussed by G. Osann, G. P. Merrill, and 0. C. Farrington. 
Later they gave for platinum in meteorites 7xl0~®. G. P. Merrill reported the 
prcwsence of platinum, palladium, iridium, and ruthenium in meteorites ; 
J. C. H. Mingaye, of platinum, palladium, and iridium. Possibly if the platinum 
metals had been sought in many other meteorites, they would have been found. 
J. L. Howe said that it is probable all meteorites contain platinum. I. and 

W. Noddack's estimates for percentages are as follow, atomic distributions are 


relative to oxygen unity. 

Plarth’s 

crust 

Igneous 

rocks 

Meteoric 

iron 

Troilite 

Atom. 

distribution 

JMatinum . 

, 8-0xl0-»i 

8*3xlO-« 

1*77x10-2 

3*0 X 10-« 

2*3 X 10-2 

1 ridium 

. 3-0 X 10-12 

— 

2*3 X 10- 2 

5*0 X 10-2 

3*2x10-7 

Osmium 

. (rOx 10-12 

— 

8*8 X 10-2 

1*0x10-2 

1*4 X 10-2 

Palla(]ium 

. 8-5^10-12 

— 

1*9x10-2 

4*5 x 10- 2 

4*6x10-2 

Rhodium . 

. 90x10-12 


5*0xl0-« 

1*0 X 10-2 

1*3 X 10-8 

Ruthomum 

. 2*3x10-12 

— 

2*39 X 10-2 

4*20 X 10-8 

6*1 xlO-8 


C. 0. Hutchins and E. L. Holden ® observed that 16 lines of the platinum 
spectrum coincide with lines in the solar spectrum. H. A. Rowland, and M. N. Saha 
classed jilatinum, iridium, osmium, and ruthenium amongst those elements 
whose presence in the solar spectrum is doubtful ; and palladium and rhodium 
amongst the elements })resent in the solar spectrum. The subject was discussed 
by H. M. Vernon, E. F. Baxandall, J. N. Lockyer, and H. N. Russell. H. von 
Kliiber cla.sses jilatinurn amongst the elements of doubtful occurrence in tlie fixed 
stars. 

Platinum usually occurs in nature as a native metal alloyed with one or more 
members of its family, and to a less extent with iron, nickel, chromium, etc. 
0. E. Zvyagintzeff ^ studied the subject. Some of the native alloys have received 
special names — e,g. native platinum, native iridium, native platiniridium, native 
I)alladium, allopalladiura, iridosmine — neoyanskite or osmiridium with over 40 per 
cent, of iridium, and siserskite, or iridosmium, with 30, or less, per cent, of iridium 
— palladium gold, rhodium gold, and ferroplatinum. Very few compounds of the 
platinum metals occur as minerals. There are only COOperitey represented at first 
by Pt(As,S) 2 , J braggite, (Pt,Pd,Ni)S ; laurite, RuSo, or (Ru,0s)S2 ; 

potarite» PdHg ; sperrylite, PtAs 2 ; and stibiopalladiiiite, PdgSb. 

In addition to the six members of the platinum family, there may be present 
iron, copper, gold, etc. Consequently native platinum may be host to a number 
of guests or strangers, and the form of native platinum which is attracted by a 
magnet, was named by J. F. L. Hausmann polyxeMite — from ttoAu?, many, and 
^eVo?, a guest. A. Breithaupt called the latter sideroplatinum — from mSrjposy iron 
— or simply ferroplatinum, A great number of analyses of native platinum have 
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been reported — by J. J. Berzelius, A. G. Beteohtin, S. Bleekrode, M. Booking, 
C. Claus, P. Collier, H. St. C. Deville and H. Debray, L. Duparc and co-workers, 
R. A. Farqubarsen, A. Frenzel, F. A. Genth, A. Hadding, 6. C. Hoffmann, 
E. Hussak, J. F. Kemp, S. Kern, I. Koifman, N. von Kokscharoff, M. M. Kositzky, 
A. Kromeyer, P. Krusch, J. J. Kyle, A. Leplay, W. J. Martin, G. Osann, S. P. de 
Rubies, S. F. Shemtschushny, L. F. Svanberg, A. Terreil, G. Tschernik, 
H. N. Warren, and F. Weil. The following is a selection : 



Pt 

Pd 

Rh 

Ir 

(Ir.Os) 

Colombia 

. 76-82-86-20 

0*50-1-66 

1-22- 3-46 

0-85-2-52 

0*95- 7-98 

California 

. 76-50-90-24 

0-10-1-95 

0-65- 3-39 

0-85-4-29 

0-68-22-55 

Cana(ia . 

. 68-19-78-43 

0-09-0-26 

1-70- 3-10 

1*04-1-21 

3-7714-62 

Urals 

. 68-72-86-50 

0-14-1-87 

0-30-11-07 

0-83 6-32 

0-57- 3-85 

Australia 

. 59-80-61-40 

1-50 -1-80 

1-60- 1*85 

1- 10-2-20 

25-0- 26-0 


The iron ranged from 2*30 to 9*78 ; the copper, from 0*21 to 5*20 ; the gold, from 
0*30 to 3*15 ; and the osmium, from 0*19 to 1*13. S. P. de Rubies observed 0*1 
per cent, of nickel and cobalt, in some platinum from Kitlim, Urals ; and 
H. N. Warren found thallium in a number of platinum ores ; and W. F. Seyer 
found that sonn- concentrates are radioactive. The analyses of iridium, and 
platiniridium by L. F. Svanberg were, respectively, 


Pt Ir Pii Rh Fo Cu 

Burma .... 19-64 76-85 0-89 — — 1-78 

Brazil .... 55-44 27-79 0-49 0-86 4-14 3-30 


with traces of osmium. Analyses of osmiridium or syserskite were made by 
J. J. Berzelius, H. St. C. Deville and H. Debray, C. Claus, 0. E. Swjaginzeff and 
B. K. Bninovsky, P. Kovaloff, and P. A. Wagner. The following is a selection, 
neglecting small proportions of iron and copper : 



Pt 

Ir 

Pd 

Ru 

Os 

Colombia 

. — 

57-80 

0-63 

6-37 

35-10 

California 

— 

53*50 

2*60 

0-50 

43*40 

Urals 

0*62 

43-28 

5-73 

8-49 

40-11 

Borneo 

. 0-15 

58*27 

2-64 



38-94 

Australia 

— 

58*13 

3-04 

5-22 

33-46 

South Africa 

. 0-2 

17-0 

— 

8-9 

69-9 


Analyses of iridiosmium or nevyanskite were made by H. St. C. Deville and 
H. Debray, 0. E. Swjaginzeff and B. K. Brunovsky, P. Kovaloff, and P. A. Wagner. 
The following is a selection, neglecting small proj)ortions of iron and cojiper : 


Pt Ir Pd Ru ()» Kh 

Colombia . 0-10 70-40 12-30 — 17-20 

Vralu . . MO 77-20 0-50 0-20 21-00 

South Africa . 0-1 3-1 46-8 77-2 — 0 to 0-5 21 0-49-3 0-5- 7-7 

The South African iridosmium or nevyanskite contained, in addition to very 
small proportions of iron, copper, and palladium, 

Iridosmium . . Ir Os Rh Pt Ru 

Ruthenic . . 35-5 57-8 33-5-54-4 0-5*7 0 0-6 4*7- 8-5 

Khodio . . 70-0 70-4 17-2-17-3 11-3 17-2 - - — 

Platinic . . 55-2 27-3 1-5 10-1 5-9 


According to P. Kovaloff and P. A. Wagner, the so-called ferroplatinum of 
South Africa has 71 to 78 per cent. Pt ; 16 to 21, Fe ; 1*0 to 4 * 5 , Ir ; and 0*2 to 0*8, 
Pd; platinic iron, 91*85 per cent. Fe, and 8*15, platinum; cuproplatinum, 8 to 13 
per cent. Cu ; 70, Pt ; 12 to 15, Fe ; 1 to 2, Ir ; and 0*16 to 0*25, Pd. The palladio- 
platinum has 73 to 84 per cent. Pt ; 3*0 to 21*8, Pd ; and 0*1 to 3*6, Ir. The 
rhodioplatinum has 4*6 per cent. Rh. They also described gold-platinum alloys 
containing, in addition to very small proportions of iron and copper : 


Gold 

Au 

Ag 

Pd 

Pt 

Ir 

Palladio . 

860-91-1 

0 to 4-2 

8-2-11-6 

0-0*1 


Rhodic 

57-0-88-4 






Iridic 

02-1 

2-1 



3-8 

30*4 

Platinic . 

84-6 

2-9 

— 

10*0 
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The platinum and iridosmine of commerce is mainly derived from detrital or 
placer deposits. The colour of native platinum is pale steel-grey, or silver-white 
(sp. gr. 16-8 to 17*6), or dark grey (sp. gr. 14-2 to 14*3), but sometimes the granules 
are coated with a black layer of iron oxide, may be magnetic oxide, and in that 
case, the character of the grains is not easily recognized. It occurs in the form 
of very fine grains, more or less flattened to form scales, sometimes in the form of 
irregular nuggets which, as shown by J. F. Kemp,^ may be or may not be water- 
worn ; and occasionally, although rarely, small grains show distinct cubic crystalli- 
zation. The grains of platinum in the Urals are frequently 5 mm. in diameter. 
A. Inostranzeff, A. von Humboldt, W. Haidinger, A. F. Stahl, G. Rose, and N. von 
Kokscharoff described larger nuggets — in one case A. A. Losch described a nugget 
2 kgrms. in weight ; W. Haidinger, ore, 5-6 kgrms. in weight ; and three nuggets 
have been reported from the Nizhni-Tagilsk distinct weighing respectively, 25^ ll)s., 
21 lbs., and 11^ lbs. The structure of the grains has been discussed by 
G. B. Sowerby,® P. V. Jeremejeff, F. A. Genth, S. Bleekrode, A. Inostranzefi’, 
S. Meunier, A. Liversidge, A. Daubree, E. Hussak, R. J. Haiiy, J. F. Kemp, 
F. Mohs, B. von Cotta, and R. Beck — vide infra, crystals of platinum. B. C. Karpoff 
found more iron and copper in the outerlayer of native grains than were contained 
in the nuclei. 0. E. Zwjaginstzeff and co-workers discussed the occurrence of 
rhenium in platinum ores. 

Other mineral fragments accompany the platinum granules — e.g. chromite, 
olivine, serpentine, native gold, etc. These minerals are similar to tliose commonly 
found in the auriferous gravels and sands, and are doubtless fragments worn away 
from the rock in which the metals were originally deposited. In the majority of 
cases, the mother rock, the original home of the platinum, consists of basic- or 
ultra-basic igneous rocks including the peridotites, pyroxenites, and dunites. 
The peridotites and pyroxenites arc composed of iron magnesium silicates, 
pyroxene, and augite, with hornblende, olivine, chromite, ilmenite, and magnetite ; 
whilst the dunites consist principally of olivine with some chromite. These rocks 
have been more or less altered to serpentine. Examples have been quoted by 
J. F. Kemp,'^ D. T. Day, D. T. Day and R. H. Richards, A. SaytzefF, R. Spring, 
C. W. Purington, H. Bancroft, L. Duparc, S. Bleekrode, 0. Lewis, E. Hussak, 

F. W. Clarke, A. D. Lumb, P. A. Wagner, and O. E. Zvagintseff and co-workers, 
J. H. L. Vogt, and L. Leroux. 

Throughout the Urals, the primary source of the })latinum is the eruptive basic; 
rocks, and the principal outcrops are platiniferous dunite, olivine, gabbro, ])(‘ridotite, 
diorite, diabase, and gneiss. The whole of the platinum is derived from gravel 
deposits which are usually auriferous, and associated with dunite. The subject 
was discussed by A. Antipoff, R. Beck, A. Bergeat and A. W. Stelzner, F. Beyschlag 
and co-workers, V. J. Bourdnakof! and J. M. Hendrikoff, C. Bullman, A. des 
Cloizeaux, A. Daubree, L. Duparc and co-workers, M. von Engelhardt, J. F. von 
Erdmann, A. von Ernst, J. Fedorofi, A. Frenzel, M. Gorbatscheff, E. de Hautpick, 

G. von Helmersen, R. Helmhacker, A. von Humboldt, A. Inostranzefi, 
P. V. Jeremejeff, A. Katterfeld, J. F. Kemp, N. von Kokscharoff, A. Koltowsky, 
A. Krassnopolsky, P. I. Krotoflf, G. Kunz, A. T. Ku])fier, A. Laurent, M. l^eplay, 
F. Loewinson-Lessing, A. A. Losch, H. Louis, M. Lubarsky, J. Menge, S. Meunier, 
A, Minchin, R. Murchison, J. W. Muschketoff, C. W. Purington, G. Rose, S. P. de 
Rubies, W. Sapelkin and M. Iwanofi, A. Saytzeff, M. Sivkofi, A. F. Stahl, J. N. 
Fuchs, M. Teploff, A. Terreil, M. Tschupin, W. L. Uglow, W. Vernadsky, 
N. K. Wyssotsky, A. Zawaritsky, and C. Zerrenner. 

A. Daubree pointed out the constant association of platinum with olivine rocks 
and chromite, and emphasized the resemblance of these rocks to meteorites ; and 
S. Meunier argued that the jdatinum and iron of these rocks are not magmatic, 
but were introduced as chlorides and afterwards reduced by heated hydrogen. 
E. Hussak thought that the platinum found its way into these rocks by the decom- 
position of p 3 rrite 8 containing platinum — vide infra, C. Bullman objected to 
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hypotheses, like that of L. Hundeshagen, based on the precipitation of platinum 
from soln. because of the insolubility of the metal. A. Inostranzeff inferred from 
the occurrence of platinum in the serpentine, olivine, and chromite rocks that the 
platinum metals crystallized first from the original molten magma ; and the 
subject was discussed by F. Beyschlag and co-workers, and R. Beck. 

When present in serpentine, platinum is commonly disseminated throughout the 
rock in fine particles — seldom in bodies. Platinum occurs in sedimentary and 
metamorphic rocks — e.g. sandstones. The platinum in sedimentary rocks is 
usually associated with quartz, copper, nickel, silver, and palladium, whilst in 
alluvial deposits, it is associated with chromite, magnetite, ilmenite, iridium, and 
osmiridium. Examples of the occurrence of platinum in these rocks were discussed 
by R. Beck, F. Beyschlag and co-workers, S. Bleekrode, J. B. J. I). Boussingault, 
C. Bullman, L. Hundeshagen, E. Hussak, J. B. Jaquet, A. Karpinsky, J. F. Kemp, 
A. Krassnopolsky, P. Krusch, J. C. H. Mingaye, J. S. Newberry, F. Sandberger, 
R. Spring, and P. A. Wagner. There are a few occurrences of platinum in quartz 
veins — e.g. the cases discussed by J. B. Bell, P. A. Wagner and T. G. Trevor, and 
R. A. Farquharson. 

Platinum has been found in many sulphide ores and in metals derived from 
those ores. 0. E. Zvjaginsteff and A. N. FiiippofT ® studied the subject. E. Guey- 
mard observed it to occur in tetrahedrite ; H. Vogel, in the metal ores of Boitza, 
Transylvania ; H. L. Wells, W. E. Hidden, W. E. Hidden and J. H. Pratt, in 
the sulphide— nickeliferous pyrrhotite, and chalcopyrite — ores of Sudbury, Canada ; 
J. H. L. Vogt, and G. Liinde and M. Johnson, in the nickeliferous pyrrhotites of 
Norway ; W. N. Hartley and H. Ramage, in pyrites ; W. Baragwanath, and 
C. W. Dickson, in chalcopyrite ; F. W. Clarke and C. Catlett, in polydymite ; 
H. L. Wells and S. L. Penfield, W. C. Knight, J. F. Kemp, S. F. Emmons, and 
T. T. Read, in covellite ; R. W. Brock, in the sulphide bearing quartz of British 
Colombia ; J. Catharinet, in the pegmatite of Copper Mountain, British Colombia ; 
J. C. H. Mingaye, in the sulphide ores of Broken Hill, New South Wales ; 
F. W. Clarke, A. Knopf, and L. A. Palmer, in plumbojarosite ; F. A. Genth, in 
some copper-lead-iron sulphides of Lancaster Co., Pennsylvania ; and M. d’Argy, 
in galena. 

P. Krusedi reported platinum in graywacke ; A. Orio, in mica schist ; 
J. B. Jaquet, in silurian shales ; F. Sandberger, in limonite ; A. Eilers, in blister 
copper ; A. Cissarz, in Mansfeld copper shales ; J. F. Kemp, in stanniferous sands ; 
J. L. Beeler, in silver ore ; G. C. Hoffmann, in a silver amalgam from Vital Creak, 
British Columbia ; M. Pettenkofer, and E. Priwoznik, in some gold coins ; H. Rossler, 
in silver bullion ; F. Mylius and C. Huttner, C. Palrastedt, and H. S. Schrewsbury, 
in some coins ; G. Lunge, in bessemerized nickel ; A. L. Day and R. B. Sosman, in 
electrolytic nickel ; A. Daubree, nickel in platinum ; M. von Leuchtenberg, in 
commercial copper sulphate ; J . G. Rose, in commercial borax which had been 
fused in platinum vessels ; G. Lunde, in basic rocks, and tantalite of Finland — 
0*000006 per cent. ; G. Lunde and M. Johnson, peridot! te, 0*000074: per cent. ; 
serpentine, 0*00003 per cent. ; and chromite, 0*000128 to 0*0020 per cent. ; and 
V. M. Goldschmidt and C. Peters, and K. Helouis, in coal. W. F. Seyer found the 
platinum concentrates of British Columbia are radioactive. 

The amount of platinum in country rock is generally so small that the com- 
mercial extraction of the metal is out of question. Although native platinum has 
been reported from many, widely-scattered localities, the districts which produce 
the metal in commercial quantities are few in number, and limited in extent. The 
geographical distribution of the metal is summarized in Fig. 1. 

Europe. — There is no deposit of platinum of any commercial value in the British Isies. 
R. P . Greg and W . G. Lettsom reported that the presence of platinum has been recognized 
at Fort Regent, Jersey, and at Buittle, Kirkcudbrightshire ; L. de Launay, at Hormor Hill, 
Shropshire ; E. H. Davison, in the Lizard district, Cornwall ; and J. W. Mallet, in the 
amiferous sands of Wicklow, Ireland. Platinum is not worked in France, but there are a 
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few places where its presence has been reported. G. A. Kenngott announced its presence 
at St. Arey, D6pt. Is^^re ; and E. Gueymard, at Chapeau in the Valine du Drac, at Rousses 
in Oisans ; and near Presles in Savoy. J. J. Ebelmen, and E. Gueymard noted that 
platinum is associated with many of the minerals in the Alps. P. Berthier and 

A. C. Becquerel, M. Villain, and M. d’Argy mentioned the occurrence of platinum in the 
galena of Confolens, Allou6, Ep6n6de, Meller and Plauveille, although M. Dangez, and 
H. F. Gaultier de Claubry expressed some doubts of the reports. J. F. Kemp mentioned 
its occurrence in the stanniferous sands of Morbihan. In Germany, the jiresence of 
platinum has been reported in the auriferous sands of the Rhine by L. Hopff, and 
J. W. D6bereiner ; in the silver of Commem and Mechernich, by H. ROssler ; m the gold 
of Wilhelmshiitte, by J. J. Berzelius ; and near Tilkerode, and Zorge in the Harz, by 
F. Wrede, J. C. L. Zmckon, and O. Luedocke. According to P. Krusch, platinum occurs 
finely disseminated in the slates and graywackes of Westphalia — Freudenberg, Siegen, 
Meschode, Sauerland, and Westerwald. The question whether a profitable extraction 
can be made has been seriously considered. Traces of platinum have been reported in 
the auriferous sands of Olahpian, and at Boicza in the Siebenbijrgen, in Rumania, by 
W. Haidinger,** V. von Zepharovich, J. Molnar, C. Zerenner, P. Partsch, A. Patera and 

B. Kopetzky, and J. H. Vogel. 

A(;cording to B. N. Menschutkin,^® indications of the existence of platinum in Russia 
were first obtained in the gold-placers of Ekaterinburg (since 1918, Sverdlovsk), Eastern 
Siberia. Analyses showed it to bo osmiridium ; and in 1 824, it was found north of 
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Fio. 1. — The Geograpliical Distribution of the Platinum Metals. 

Ekaterinburg, and declared a state monopoly. About 1914, Russia was j’lroducing about 
93 per cent, of the world’s supply of platinum. The metal was derived from the 
extensive deposits of alluvial sands in the Ural Mountains. According to C. Claus, 
A. KOppon, A. Katterfield, N. Maniyacheff, and N. von Kokscharoff, small quantities of 
a greyish-white, metallic substance was observed in the gold washings of Verk-Isetsk^ in 
the Siberian Urals ; but the grains were not recognized as jilatinum until 1822. The 
development of the Nizhni-Tagilsk deposits began in 1824, and in 1825, the metal was 
also found in Goroblagodat. The most prolific producing districts ai*e south-west of 
Kizhni-Tagilsk, north-west of Nizhni-Turinsk, and the Isoff district, near Goroblagodat. 
The whole of the platinum is derived from gravel deposits whicli are usually auriferous 
and associated with dunite. According to N. K. Wyssotsky, and A. D. Lumb ; 

The platiniferous belt of the Urals consists of four parallel bands striking, roughly, 
north and south ; the westernmost of these, made up of crystalline schists, forms 
the watershed between Europe and Asia. The next band to the east comprises 
olivine- and mica-gabbros, diallage-peridotites, dioritos and altered syenites all 
of which have been erupted from a great depth. The third band is made up of Lower 
Devonian sedimentary rocks, shattered an<l buried in places by diabasic eruptive 
rocks. The eastern portion of this band is formed of eruptive rocks of deep-seated 
origin which may be gneissose granites. The fourth, or most easterly band, is com- 
posed of ancient rocks, which have been eroded by the advancing sea of Lower 
Tertiary age. The area emerged from the waves as early as the Carboniferous period ; 
consequently the accumulation of platinum, and in some localities of gold, in he 
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surface-deposits, were not swept away. They were^ concentrated later on in the 
alluvia — perhaps at the time of the most intense glaciation, probably in the Pleistocene. 

The basic igneous rocks, from which the platinum is derived, are exposed in the 
form of discontinuous elliptical outcrops near the summits of the Urals, particularly 
on the western side of the mountains. These outcrojis attain larger dimensions in 
the northern and central Urals than farther south. The process of concentration of 
})latinum in the gravels has (ilearly extended over a very long period of time, and 
it is probable that the richer gravels have been reconcontrated, perhaps several 
times. , . /. • 

According to L. Uuparc and co-workers, the deposits are essentially of magmatic 
origin. Tlie structure of the roijk is in the natui*e of concentric bandings ; the fels- 
pathi(i roiiks at the outer edge gradually grade into the intermediate stage of pyroxenes, 
until the central dunite is reached, composed of olivine and chromite. The richness 
of the gravels is in proportion to the size of the dunite deposits, and to the extent of 
erosion of these rocks. Platinum ore derived from a pyroxenite source usually 
contains high periientages of platinum and palladium, but low percentages of osmium 
and iron. The reserves in 1916 wore sufficient for about twelve years, provided 
that the same methods of working and rate of extraction were employed during that 
period. 

Aitcording to A. D. Lumb, platinum is concentrated in channels of the Bivors Iss, Veeya, 
and Tura ; north of these, the metal is obtained from beds of the Rivers Sognovki, Kythymi, 
and Mala Kosva ; and, along with gold, in the systems comprised in the Rivers Vagran, 
Lobva, Niasma, Liabia, Aktai, Kmorlo, Talits, and Ivdevi. In the south, platinum is 
worked on the tributaries of the Rivers Tagil, Saida, Imiaum, and Tura. In the Nizhni- 
Tagilsk district, the richest pla<;ors are in the valleys of the Rivers Visim, Martian, Sisim, 
Chaush, and Cherna, and farther south, along with gold, in the gravels of Nevian, Verkhne- 
Iset, Bilenibaov, Alapaev, Sysert, Kyshtym, and Mias, and in the Rivers Tanalyk, Sakmar, 
and Urtazym. There are smaller deposits in Nikolae-Pavdinsk, Rastes, and Systersk. 
The placer deposits are derived from country rock made up of serpentine gabbro, diallage, 
and olivenito and the associated minerals are chiefly quartz, zircon, ilmenite, chromite, 
magnetite, spinel, and native gold and palladium. The crude platinum usually includes 
iridium, rhodium, ruthenium, and iron. A. A. Losch, A. Karpinsky, and A. Krassnopolsky 
discussed the oc*currence of platinum in Bissersk, where a 2-kgrm. nugget of ])latinum was 
found. In addition to what has been previously stated, the Ural deposits wore discussed 
by C. BlCrnoke, G. Rose, A. Inostranzeff, I. Koifman, A. G. Betochtin, V. P. Mishin, 
(t. Padalka, E. P. Moldavantzeff, P. P. Pilipenko, G. A. Dodonoff, A. Breithaupt, 
A. N. Zavaritzky, J. J. Berzelius, C. Zerrennor, A. von Lasaulx, P. V. Jeremojeff, 
G. Schuler, F. Beyschlag and co-workers, A. F. Stahl, M. von Engelhardt, J. Fedoroff, 
D. Serdyuchenko, and C. Hmtze — vide supra. A. Solitander reported the presence of 
platinum in the auriferous sands in the north of Finnland. 

The occurrence of traces of platinum in the auriferous sands of the River Ivalo, in 
Lapland, was noted by A. E. Nordenskjold,^®and F. J. Wiik, and at Vaske, and Tanna-Juk, 
by J. H. Langer. The occurrence of traces of platinum in the nickeliferous pyrrhotito of 
Smaland in Sweden was discussed by J. H. L. Vogt,^’^ L. de Launay, and F. M. Stapff. 
J. H. L. Vogt,*® and G. Lunde and M. Johnson also described the presenc*e of traces of 
platinum in the nickel ores of Norway ; and G. vom Rath, in the silver of Konigsberg. 
J. H. Vogel reported traces of platinum in Portugal. According to L. N. Vauquelin,^® 
platinum occurs in Spain in the silver mines of Guadalcanal, Estreniadura, although 
J, J. Berzelius had doubts on this subject. A. Orio reported traces of platinum to be 
associated with the jiyrites of Asturia. According to A. D. Lumb, the metal has also been 
noted at Ronda, Malaga, in the alluvial deyiosits along the Rivers Verde and Guadaiza. 
The deposits are derived from serpentine and peridotite rocks. The pay gravels contain 
8 grms. of yilatinum per ton. The metal has also been reported in the other parts but 
not in payable quantities. It ociJurs principally in tlie northern distri(;ts, and in the 
Rivers Minho, Luna, Sil, Orbigo, Gallego, Cinca, Darro, and lower Jenil, where it occurs 
in the concentrate sands accompanied by magnetite, ilmenite, zircon, and frequently gold. 

S. P. de Rubies, E. Rubio, L. Duparc and A. Grosset, T. C. Earl, F. Gillman, and D. y Orueta 
and S. P. de Rubies discussed the occurrence of platinum in Spain. 

Asia. — The Uralian deposits in Asia have been indicated in connection with the 
Russian deposits. R. Helmhacker reported the presence of platinum in the auriferous 
sands of Altai ; and it has also been reported in Armenia — Batum and Sasun — by L. do 
Launay, *2 but none was found by A. G. Betochtin in the peridotites of Gokoha. J. F. Kemp, 
and N. Nakovnik reported it in Siberia — in Baikal, Balkash, and Jenissei. K. Jimbo, and 

T. Wada observed that in Japan, the rnetal occurs in the auriferous sands of the province of 
Ishakari, and the Yubari River of Iburi ; in the Rivers Yubari-garva, Pechau, and other 
rivers in the province of Hokkaido where gold and iridosmium are associated with the 
platinum. It is also formd in the gold and iron sands of the Nishi-Mikawa, in the province 
of Sado. E. de Hautpick mentioned the occurrence of platinum in the auriferous gravels 
in the Uryanchai district of Mongolia, on the Russian border of China. L. de Launay 
found that the metal also occurs in the auriferous sands of Rigal, in the Philippines. Traces 



PLATINUM 


11 


of platinum have been noticed associated with the gold obtained from native workings at 
Bonai, in India. Platinum, and iridioplatinum were discovered in Burma, in 1831, 
in the auriferous sands of the Ava. The occurrence was described by J. Prinsep, A. Faber, 
R. Romanis, and H. Burney ; and M. F. Heddle jiroposed to call the metal from this 
locality avaite. Platinum occurs associated with gold in the Irawaddy River, and it has 
been obtained commercially at Myitkyina ; and it has been located in the iridosmium in 
the auriferous gravels of the rivers draining the Patkoi Ranges on both the Assam and the 
Burma sides. Platinum was also discovered in south-eastern Borneo in 1831, m the gravels 
of Gunung Lawack ; and, according to T. Posewitz,*^ it is now obtained as a by-product 
of the gold-washing in the province of Tanah-Laut. The platinum is here associated with 
osmiridium, and gold. The mineral laurite, (Ru,08)S2, occurs in these deposits. L. Hundes- 
hagen also described the occurrence of platinum in the diamond placers, west and south- 
east of Borneo. The Borneo platinum was examined by M. Backing. According to 
L. Hundeshagen, platinum occurs in Sumatra at Singenggnu, east of Sipongi, along with 
gold, wollastonite, and grossularite m limestones and schists near intrusions of grano-diorite 
and augite-diorite. E. Hourteau discussed the platinum occurrences in New Caledonia. 

Africa. — G. Aim6 observed traces of platinum in the galena of Algiers ; K. Acker- 
mann, in grains in a creek at Gondoko, and at Missiva in the Sudan and Upper Senegal ; 
L. Duparc, L. Duparc and E. Molly, and F. Hermann and O. Gunther, in Birnir, Abyssinia ; 
N. R. Junner, in Sierra Leone ; R. P. Rothwell, in the bed of the River Uello, in th(^ 
Katanga district in the Congo Free State ; and A. Lacroix, as a by-product in the alluvial 
gold mining on the Vatana River, near Ambia, in Madagascar. Traces of iilatinum have 
been also reported in the auriferous gravels of Fenerive, Marolambo, and Vandrozo, in 
Madagascar. The subject was discussed by L. Duparc, and L. Duparc and co-workers. 'J^he 
gold-platinum deposits at Ruwe, in Katanga, were described by P. V. Brande. 

A. E. V. Zealley located platinum in the conglomerates and gravels of the Somabuba 
Fields, near Gwelo, in Rhodcsia. The country rock is serpentinized dunite. The deposit 
is capped by a ferruginous, siliceous gossan. The ore yields 3 ozs. 12 cwts. of platinum 
per ton, and 7 ozs. of osmiridium per ton. B. Lightfoot, and H. B. Maufe also noted gold 
and platinum in a reef in the great dyke of norite at the head of the valley drained by the 
River Urntebekwe. The platinum is found only in notable quantities m those areas of 
the dyke where felspar-rich norite is present. According to P. A. Wagner, there are 
large resei’vos of platinum in South Africa, principally m the Transvaal. The iilatjiium 
metals occur in the most diverse circumstances, and in rocks ranging m geological age 
from the most ancient to the most recent. W. Bettel noted the metal in the black sands 
from the battery “ clean-ups ” on the Rand at Klerksdorp, and other gold-minmg districts, 
and in the residual slimes at the Rietfontem mines. A. Hall and W. A. Hurnjihrey observed 
tliat samples of chromite from Kromdaal, near Rustenburg, and from the Secocoeniland 
deposits may contain 1 to IJ dwt. of platinum per ton. Tlie platinum metals in tlie 
Transvaal occur in the ultra-basic and basic rocks about Uitkomst, Freezburg, and Messina ; 
in the auriferous conglomerates of Witwat/crsrand, and the Black Reef m Klerksdorp 
district; m the norite zone of the Bushvcld; and in the igneous conijilex — a vast body of 
plutonic and volcanic rocks in the central part of tlie Transvaal. According to P. A. Wagner, 
the platinum hero occurs in 

I. Oreumotectic lieposits formed by segregation from the parent norite magma, 
and occurring in the a<*id quartz-bearing differentiates of the noriti* magma. 

II. — Orthotectic deposits foimetl by direct segregation from the parent nonto 
magma. 

A. — Deposits in which platinum is associated with magmatic nickel-cop]>er-iroii 
sulphides in norite, pyroxenite, and harzburgite. 

(a) In the upper part of the norite zone, v.g. (i) Deposits of the Blaauw- 
bank t 3 rj)e in which the ore-lxmi’cr is quartz- bearing anorthositic 
norite, (ii) Deposits of the Stulpoort Park type in which the 
ore-bearer is a medium grained, spotted norite rich in felsjiar. 
(iii) Deposits of the Minsk’s Claims type, Lydenburg District, 
in which the ore-bearer is a rather coarse-grained diallage nonto 
rich in felspar. • r i 

{b) In the lower part of the norite zone, €,<j. (iv) Dejiosits of the 
Merensky Horizon tyjM» oetmrring above and below the main 
horizon in the Lydenburg District, (v) Deposits of the 
Merensky Horizon type as developed in the Rustenburg, Pretoria, 
Lydenburg, Pietersburg, and Potgietersrust districts ; the ore 
bearers are pseudo-porphyritic pyroxenitic diallage-norite, 
felspathic, pyroxenite, felspathic harzburgite and chrmnitite 
(vi) Deiiosits of the Tweenfontain type, Potgieterscrust pistnet 
in which the ore-bearer is a fine-grained pyroxenitic diallage- 
norite emerging into coarse-grained felspathic bronzitite 
bronzitite. (vii) Deposits of the Valk fontein typo, Rustenburg 
District, in which the ore-bearer is bronzitite. 

B. — ^Chromitite deposits. 
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0. — 01ivin6-<iunito doposits ; iron-ricli oHvin6-dunit© doposits and hortonolito- 
dunite deposits. 

III. — Contact metasomatic deposits in altered dolomite or sheared banded- 
ironstone directly underlying platinum-bearing norite or pyroxenite. 

P. A. Wagner and T. G. Trevor described the platinum deposits in the Waterberg 
District ; F. Behrend, the Transvaal occurrences. J . G. Rose, A. L. du Toit, P. A. Wagner, 
and W. H. Goodchild discussed the platinum in the magmatic copper-nickel deposits of 
Insizwa, and Tabankulu in Griqualand, Cape Province. V. Hartog established the 
presence of small amounts of platinum in the kimberlite of all the more important South 
African diamond pipes at Kimberley, Blumfontein, Wesselton, Jagerfontein, Premier, 
De Beers, and Du Toits. The South African deposits were discussed by L. Duparc and 
M. Tikonowich, H. Merensky, H. R. Adam, A. Newberry, M. Lipovsky, E. Reuning, 
J. H. L. Vogt, and P. Kukuk. 

North America. — In Canada, platinum and iridium was reported by T. S. Hunt in 
the gold washings of the River Loup in Quebec, and the occurrence in Quebec, and East 
Canada was mentioned by J. F. Kemp, and J. F. Donald. E. R. Faribault discussed the 
occurrences in Nova Scotm ; and G. P. Howloy, in NewfoundUmd, where traces occur in 
the sorpentimzed area in the region of Mount Cormack. Platinum is associated with the 
cojiper-nickel ores at Sudbury in Ontario, and in the extraction of nickel, the platinum 
accumulates in the matte from whi(*h it is commercially extracted. D. E. Roberts and 
R. D. Longyear found a moan content of 0*0068 oz. of platinum, 0*022 oz. of gold, 0*223 oz. 
of silver, per ton m addition to 1*96 per cent, of nickel, and 1*11 per cent, of copper. The 
subject was discussed by F. W. Clarke and C. Catlett, A. P. Coleman, H. J. L. Vogt, and 
J. W. Dickson. Platinum has been also reported from the vicinity of Star Lake, and Le 
Pas district in Manitoba, G. C. Hoffmann reported platinum in the sands of the North 
Saskatchewan River, near Edmonton, Alberta. The subject was discussed by C. Camsell. 
Several occurrences of platinum associated with gold have been reported in British ('olomhia. 
Thus, G. C. Hoffmann, J. F. Donald, J. F. Kemp, and C. Camsell found it in the River 
Tulamsen and its tributaries — Slate, Cedar, Eagle, Bear, and Granite Creeks. W. L. Uglow 
observed platinum at Franklin Camp near Grand Forks, and it has also been reported on 
the Mother Lode Claim, Burnt Basin ; and in the following localities — Kootenay, Tran- 
quille, Frazer, North Thompson, and Clearwater Rivers ; Rock, and Siwash Creeks ; and 
Yale Distriiit. 

Many occurrences of platinum have been reported in the United States. Ac(»ording 
to C. Bullman, it occurs in Atabarna in small quantities ; and in Alaska platinum occurs 
as a by-product in the treatment of copper ore at the Salt Chuck Mine, Ketchikan ; the 
placer deposits of Dyme, Bear, Sweepstake, and Boob Creeks have furnished some platinum. 
The metal also occurs near the Red Mountain, Kenai Peninsula ; and at the head of Kasaan 
Bay, Prince of Wales Island. These deposits were discussed by G. C. Martin and co- 
workers, and D. G. Campbell. W. P. Blake, and J. F. Kemp described occurrences in 
Arizona. The occurrence of the platinum metals in California has been discus.sed by 
B. Silliman, R. M. Patterson, C. L. Henning, W. F. Clarke and C. Catlett, W. P. Blake, 
J. D. Dana, H. Dubois, C. Bl6meke, J. E. Teschemacher, H. Ludwig, F. Weil, J. F. Kemp, 
and O. Luthy. The metals, associated with gold, as the dominant metal, occur over a 
wide area in placer deposits. The platinum is found in auriferous sands from streams rising 
in the belt of serpentine rocks in the Siskyou, Butta, Calaveras, Stanislaus, ^IVinity, Yuba, 
Kern, Humboldt, Plumas, Sierra, Placer, Shasta, and El Dorado Countries. The platinum 
in the foothills of the Sierra Nevada was in old stream channels on the western slopes of the 
mountains. Platinum occurs in the beach deposits on the Pacific coast in the comities 
of Coos, Curry, Josephine, Oregon, and Del Morte. There is some alluvial platinum near 
Placervillo. The Californian platinum contains 25 to 45 per cent, of iridium, and it is believed 
to originate in the serpentine and olivine rocks of Sierra Nevada, etc. J. D. Dana men- 
tioned the occurrence of platinum in the Klamath region ; and F. A. Genth, at Capo 
Blanco. Platinum was reported by J. F. Kemp to occur in Colorado, in the black sands 
of Clear Creek ,* in the gold gravels of Como ; and in a vein near Villa Grove. J. F. Kemp 
also reported platinum to occur in the Lumpkin county in Ueorgia ; and J. F. Kemp, and 
T. H. Hite, in the auriferous sands of Snake River from Baskerville to Lewiston in Idaho. 
In Montana, J. F. Kemp noted the occurrence of platinum at Miles City ; and W. Browne, 
in the auriferous sands of Warm Springs near Helena. In Nevada, J. L. Beeler mentioned 
the occurrence of platinum in the silver ore at Austin ; and W. W. Attwood in the gold 
of the Comstock Lode. Platinum is associated with the copper-nickel- and cobalt-sulphide 
ores from Key West, and the Great Eastern Mines near Bunkerville, Lincoln Co. According 
to F. A. Hale, and A. Knopf, platinum is extracted with the copper and gold ores of the 
Boss Gold Mine, and the Oro Amigo Mine, near Goodsprings, Clark Co. In New York 
State, P. Collier noted that platinum occurs at St. Lawrence near Plattsburgh ; and 
J. M. Clarke, in alluvial sands of the Adirondack region. In North Carolina, platinum 
was reported by J. F. Kemp to occur in the sands of the Cowee Creek, Maron Co. ; by 
C. U. Shepard in the gold washings of Rutherford and Burke counties ; at Mason Mountain, 
Mason Co. ; at Brown Mountain in Burke ; and at Burnsville, Yancey Co. W. E. Hidden, 
F. A. Genth, and F. P. Venable also discussed the reports of these occurrences. In Oregon, 
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platinum was reported by J. F. Kemp, C. Bullman, R. P. Rothwell, J. V. Th^venet, 
A, E. Kellogg, C. L. Henning, W. P. Blake, and C. F. Chandler to occur in auriferous sands 
of the Rogue River ; in the auriferous sands of Port Orford and Ecklay, Curry Co. ; at 
Kirkby, Josephine Co. ; in the beach deposits near Bullards, and Marshfield ; in the placer 
deposits of the Waldo district ; in streams from the Blue Mountains, eastern Oregon ; in 
the Granite and Canyon districts ; and in the Spanish Gulch, Wheeler Co. Platinum has 
been reported in Pennsylvania by G. A. Kenngott ; by F. A. Genth, and J. F. Kemp, 
associated with the sulphide ores in the mica-schist of Lancaster Co., and in the black 
triassic shales of Boyertown. In Washington, J. M. Clarke, and J. T. Pardee noted the 
extraction of small quantities of platinum from the beach deposits near Yacolt, and south 
of the Straits of J uan de Fuca. It has been also located in the Cascade Mountains in the 


centre of the State. J. M. Hill reported platinum and gold in Utah in the Green River 
east of Vernal, and in the Colorado River, near Hite. According to T. T. Road, J. F. Kemp, 
S. F. Emmons, C. L. Henning, and H. H. Taft, platinum and palladium (1 : 3) are obtained 
in Wyoming from the Rambler Mines in Albany Co. F. L. Hess discussed the occurrence 
of platinum on the Centennial Ridge, Wyoming. 

C. F. Landero,*® in his catalogue of the minerals of Mexico, did not mention the 
occurrence of platinum in that country although H. J. Burkart, K. von Hautpick, 0. von 
Uslar, and J. J. Nicholl, reported its occurrence in the vi'^'inity of Xacala in the state of 
Hidalgo ; J. F. Kemp, in the Yedras Mine in Smalva ; and E. von Hautpick, m the state 
of Guerrero. J. D. Dana royiortcd the occurron(;e in Choloteca and Graijias in Honduras ; 

L. B. G. de Morveau, and L. N. Vauquelin discussed the occurrence of platinum in the auri- 
ferous sands of the River Jaky of San DomlngO ; and the subject was discussed by M. Percy, 
A. F. Gehlen, and A. Vogel, L. N. Vauquelin, L. B. G. do Morveau, and A. von Humboldt. 

South America. — Rejiorts on South Americ'an ydatinum wore made at the end of the 
seventeenth century, or the Ijeginning of the eighteenth (;ontury, by T. Borgrnaim,®® 

M. R. de Celis, A. P. Gehlen, A. von Humboldt, W. A. Lampadius and G. P. Plattner, 
A. Damour, and W. Thomson. Before 1914, Columbia was the second largest producer 
in the world. J. B. J. D. Boussingault mentioned the occurrence of platinum at Santa 
Rosa de Osos in Antioquia ; A. von Humboldt said that the reports of its occurrence at 
Bolivar are not true ; L. de Launay reported platinum in Certogui. The principal source 
of supjily is the alluvial deposits at the head of the San Juan River, where it enters the 
Pacific Ocean, north of Buenaventura, particularly tributaries of this river — the Condato, 
Platina Cajon, Opagado, and Tamanal Rivers ; and the metal is also obtained in the 
Uyiper Atrato River which flows into the Caribbean Sea. The area including the watersheds 
of the San Juan and Upper Atrat Rivers is known as the Choco district. I'lio metal found 
in the gravels of the San Juan River is associat-od with about an equal proportion of gold, 
but the gravels of the Atrato River have about 15 of platinum to 85 of gold. Early in the 
nineteenth century, the jilatinum had so low a commercial value that a great ]>roportion 
was rejected as waste in the operation of refining gold by the dry-blowing system. Later, 
as platinum increased in value, much of the dumped metal was recovered— notably in 
Quibdo, the capital of the Choco district. T. Ospiua discussed the gold and ])latinum 
deposits in the Mira River ; and deposits also occur in the Micay River, in the Barbacoas 
district. I. Domeyko reports the occurrence of platinum in the departments of Novita 
and Citara ; it occurs in the province of Lloro, and other places discussed by R. W. AVhite, 
H. Heuland, G. von Humboldt, G. J. Kellner, ami A. D. Lurab. 

B. L. Millar and J. T. Singewald reported that platinum occurs associated with gold 
in Ecuador in the ai'ea covered by the Rivers Bogota, Cachabi, LTimbi, Santiago, and 
Ceyapas. The deposits are of no great economic importance, and operations are mainly 
confined to native washings. A. Damour, and E. D. Levat reported that platinum is 


associated with auriferous sand in the River Aporuague, in French Guiana. L. J. Spencer 
described the platinum found in the diamond washings of British Guiana. 0. Blomeke 
reported that platinum occurs in Peru in the states of Rita, Lucia, Iro, and Aporto. 
J. J. Kyle, and J. Corri?ia reported platinum to occur in the auriferous sands of Tierra del 
Fuego, Patagonia. It occurs in the serpentine of Alta Gracia, Cordoba — ^Argentina. 

In 1801, J. Vieira do Couta reported that platinum occurs in Brazil in the sands of 
the Lages River, near Conceiijao, Minas Graes ; and E. Hussak observed that the platinum 
is confined to the alluvium of the rivers having their rise on the eastern slope of the Serra 
do Espinhaco — the Rio Tanque, Rio Itambe, Rio Peixe, Rio Antonio, and Rio Gyanhacs ; 
and at Condalo, farther north, its occurrence was described by W. H. Wollaston, J. Mawo, 
and E. Hussak. A. von Humboldt, and E. Hussak reported that platinum also occurs 
associated with gold and diamonds at Cornego, and in the Rio Abaete, Minas Graes. 
E. Hussak described occurrences at Fazenda Condado in Corrego do Bom Success© ; in 
the State of Parnahyba do Norte in the gold washings of the Rio Bruscus ; in the gold- 
bearing jacutinga of the Gongo Socco mine ; in the south of the Serra, Itacoluray ; and 
in the alluvial gravels of the Cuyaba and Coxim Rivers south of Matto-Grosso. G. Leon- 
hard, and I. Domeyko also noted platinum in the diamond deposits of Matto-C^rosso. 
L. F. Ferraz observed it in the gold-drodgings of the Rio Coxi^-Mirirn. A. J. de Sousa 
Carneiro reported platinum in the State of Bahia, in Ituassu, Feim de Sao Anna, Serra 
do Assurura, Sao Bartholomeu, and in the Serras do Pitango and Macahubes. Reports 
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were made in the first half of the last century on the Brazilian platinum by A. F. Qehlen, 
J. B. J. D. Boussingault, and S. J. Denis. 

Australasia. — In New South Wcdes,^^ platinum is obtained at Platina in the Fifield 
district, and the occurrence was described by J. B. Jaquet, B. Dunstan, J. Plummer, and 
A. D. Lumb ; the metal also occurs in the beach sands on the coastal border of New South 
Wales and Queensland near Ballina, at Evans Head, and at Currumbim. J. C. H. Mingaye, 
and J. B. Jaquet described the occurrence in the Broken Hill district at Little Darling 
and Mulga Springs Creek. Here the deposits resemble those of Sudbury, Canada. B. Dun- 
stan, and L. E. Ball described the occurrences of platinum in Queensland, where it occurs 
in the beach deposits between Southi^ort and Currumbin ; in the Coopooroo and Wairmaba 
Creeks, near Innisfail ; in the Lucknow and Alma reefs of the Gympio goldfield ; in the 
auriferous, alluvial deposits of Brickfield Gully ; and at the head of the Don River, Central 
Queensland. A. D. Lumb, aiul A. M. Howitt described the occurrence of platinum in 
Victoria^ at the Walhalla Copj^er Mine, and in the Thompson River Copper Mine. Accord- 
ing to R. Bec'k, and A. D. Lumb, platinum and iridosmiurn occur in Tasmania in the 
Bald Hill district near Waratah ; in the plew?er deposits of the Nineteen Mile Creek and its 
tributaries — Linger-and-Die, MiiGinty’s and Barren Creeks ; in the rivers Heezleword, 
Whyte, (^astray, Huskisson, Wilson, Boyes, and Savage, and at the Badger gold diggings, 
west of Savage River, and at the Salisbury goldfield, near Boaconsfield. Platinum has 
been roporteil near Boolcoomatta in South Australia ; and also in Papua in the Lakekamu 
district, and in the Yodda Valley. 

Platinum is obtained in New Zealand, from the Orepuki district in Southland. The 
subject has been discussed by R. A. Farquharson, J. A. Pond, L. do Launay, R. Beck, and 
A. D. Lumb. The presenije of platiniun has also been reported in quartz bodies near the 
Thames River, anil in a pyritic body near the Taramekan River in Westland ; in the 
Taraka and George Rivers flowing into Awarua Bay ; in the beach sands of the east coast 
of Otago ; in the Clutha River ; in the Nelson gold district ; and in the Parapara distrird. 

The world's production of platinum 36 is about 9 tons per annum, and when 
averaged per annum for the six years ending December 31, 1914, and expressed 
in troy ounces, it was as follows : 

Borneo 

Kus8ia Colombia Australasia United Stat oh Sumatra Burma Canada 

200,000 12,080 790 594 180 46 33 

The Russian industry was so disorganized during the war and the revolution that 
the output from the Urals dropped from 210,000 troy ozs. in 1912 to 5.5(X) troy ozs. 
in 1921. Colombia and (Canada accordingly increased their out])uts, and South 
Africa started producing the metal. The Uralian output is recovering its place, 
for it again leads, with Colombia, and South Africa rcsjiectively, in the second 
and third ranks. The world’s production approximated : 

1915 1919 1925 1026 

43 162 436 — 

475 690 8,698 9,521 

18,749 32,236 56,000 55,000 

104,000 39,425 94,800 92,700 

— — — 4,951 

1,190 10,460 4,325 4,923 

Total . . 219,933 72,513 164,259 167,500 

The production of platinum in Russia was discussed by P. Krusch, 
P. V. Shchuka, C. Bullman, A. de Keppen, L. de Launay, L. Duparc, and 
C. Blomecke ; in Colombia, by C. Bullman, and L. de Launay ; in South America, 
by C. Blomecke ; in Canada, by C. Bullman, J. F. Donald, and L. de Launay ; 
in the United States, by P. Krusch, C. Bullman, and J. F. Kemp ; in Sumatra, by 
P. Krusch ; and in Borneo, by L. de Launay, and P. Krusch. 

According to J. L. Howe, no reliable data have ever been available for the 
production of platinum because much of the Russian output has intentionally not 
been reported in order to avoid taxes. However, with the available data he 
estimated the upper and lower limits of the amounts of platinum produced in the 
world up to January, 1917, in troy ounces, to be : 


Australia 
Canada 
Colombia 
Russia 
South Africa 
United States 
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Minimum 

Maximum 

Kussia. 

. 7,115,482 

10,128,303 

Colombia 

700,000 

735,000 

Borneo 

175,000 

200,000 

United States 

10,000 

12,000 

Canada 

9,000 

10,000 

Other Countries . 

9,000 

10,000 

Total 

. 8,018,482 

11,095,303 

A considerable amount 

of so-called scrap platinum, in 

the form of old 


worn platinum articles, is returned to the refineries, and subsequently sold as new 
metal. Nearly 50,000 troy ozs. were so treated in the United States in 1927. 
J. M. Hill estimated that the world's production up to June, 1917, totalled about 
5,000,000 troy ozs., and he supposed this to be distributed as follows : 


Chemical and Physical apparatus . . . .1 ,000,000 

Electrical plant ....... 2r>0,000 

Catalyst ......... .500,000 

Dental work ........ l,t)00,000 

Jewellery ........ 1,000,000 

Minor uses and hoarded metal ..... 1,250,000 


Tlie market value of platinum fluctuates from year to year, but there is a 
general tendency for it to rise. An agreement amongst the dealers enables them 
to control out])uts, and to main- 
tain prices without individual com- 
petition. In 1880, the price of 
platinum was between 12.v. 6d. and 
13.V. per oz. troy; in 1890, it had 
risen to about 255. ; and in 1900, 
to about 635. ; in 1910, to about 
1805. The fluctuations are illus- 
trated graphically in Fig. 2. The 
subsequent average prices, in shill- ^ 
ings per troy oz., were : | 

10 10 1018 1020 1922 ® 

Shillings . 200 400 ^561 410 

1924 1026 1928 t! 

„ . 538 467 335 S. 

The highest price recorded in this 
period was 7705. per oz. troy in ?§ 

January, 1920, and the lowest price ^ 
recorded was 2705. per oz. troy. 

The subject was discussed by 
P. A. Wagner, H. B. Kosmann, 

C. L. Henning, etc. 

The price of palladium rose to 
8005. per oz. troy in 1920, and it 
then dropped to 3505. per oz. troy 
in 1923. Since then its price has 
ranged between 1805. and 2005. per 
oz. troy. Up to 1914, iridium was 
sold at about 2605. per oz. troy, and Fjq. 2. — The Market Values of l*latinum from 
the price thereafter steadily rose 1880 to 1915. 

until it attained 20005. per oz. troy 

in 1925. The price rapidly dropped to 6405. in 1916, and it attained 18005. per 
oz. troy in 1928. Since then the price has ranged between 1 1 405. and 1 2005. per oz. 
troy. Osmium sells at about 2405. peroz. troy ; rhodium, 2255. per oz. troy ; and 
ruthenium, 1955. per oz, troy. The price of these three metals is negotiable, being 
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regulated by the quality and quantity required. According to F. E, Carter, the 
prices per ounce troy in the United States in 1935 were ruthenium 39.50$ ; 
rhodium, 52.50$ ; palladium, 24.5$ ; osmium, 50$ ; iridium, 55$ ; and platinum, 
34$. 
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§ 3. The Extraction of Platinum 

Platinous sands and gravels are washed in the same way as auriferous sands •" 
3. 23, 2 — in order to eoncentrate the metal. The gold is removed from the residue 
by treatment with mereiiry. Compact platinum does not amalgamate with 
mercury in the cold. The residue contains the grains of jilatinum -alloyed with 
the other jdatinum metals, iron, copper, silver, etc.-— mixed with grains of 
osmiridium, titaniferous iron, chromite, spinel, zire-on, quartz, and may be some 
gold amalgam. The washing is sometimes done by hand, sometimes by machines. 
The process of washing, flotation, and modifications which have been introduced 
to suit particular cases were discussed by P. von Tunner,i C. Schnabel, C. Zerenner, 
H. Louis, A. von Ernst, A. Laurent, R. P. Rothwell, F. W. Horton, I). T. Day and 
R. H. Richards, J. Noad, L. Perret, etc. 

The extraction of platinum from sulphide ores. — According to P. Wagner,^ 
the South African deposits in the Lydenburg, Potgietersrust, and Rustenburg 
districts are mined by underground shafts. T. K. Prentice and R. Murdoch have 
described the process used at Onverwacht. The platinum occurs in the metallic 
state, but by simple gravity concentration the crushed dunite gave a very low grade 
concentrate, but a satisfactory higher grade concentrate was obtained by the 
extensive use of traps for metallics, and the treatment of gravity concentrates by 
amalgamation using activating agents since, unlike gold, platinum does not amal- 
gamate directly when in contact with mercury. The skeleton flow sheet for the 
dunite ore from the mine, indicated in Fig. 3, will give an idea of the sequence of 
operations. At the Maandagshoek plant, good results were obtained with the 
dunite ores by repeating the concentration of the ore along with an acid treatment. 
Part of the platinum is recovered by flotation. S. C. Smith, T. L. Kapp, and 
B. W. Holman discussed the subject. 

The sulphide ores at Merensky cannot be satisfactorily concentrated by sp. gr. 
concentration, or by ore flotation, but, by the flotation of the preliminary con- 
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centrates, 90 per cent, of the platinum metals as well as the nickel and copper 
can be collected in a concentrate containing 6 to 8 ozs. of platinum metals per ton. 
With oxidized ores, there is only a 65 to 70 per cent, recovery of the platinum metals, 
and nearly all the copper and nickel is lost. As recommended by P. Trotzig, the 
concentrate is therefore smelted to a nickel-iron-copper matte, and this is re-smelted 
to produce a higher grade matte containing approximately 65 ozs. of platinum 
metals per ton, and 25*5 per cent, of nickel and 15*5 per (;ent. of copper. The 
enriched matte is then roasted, and afterwards leached with sulphuric acid to 
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dissolve the nickel, copper, and iron. These metals can be recovered by precipita- 
tion from the soln. The sludge remaining after the leaching process is smelted to 
furnish a mass containing 60 per cent, of platinum metals. With about two-thirds 
sulphide ore, and one-third oxidized ore, this process is said to recover 78 per cent, 
of the platinum metals ; and with sulphide ore alone, 85 per cent, of platinum 
metals, and 80 per cent, of the nickel and copper in the ore. At Sudbury, where 
in the extraction of nickel by the Canadian Copper Co., the platinum metals follow 
the nickel matte, it was found that 56,405 tons of matte produced in 1916 
contained 0-10 troy oz. per ton of platinum and 0-15 troy oz. per ton of palladium. 
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Actually the company recovered 1093 troy ozs. of palladium and platinum, and 
257 troy ozs. of other platinum metals — mainly rhodium and iridium. 

A. R. Powell and co-workers smelted the ores, concentrates, etc., so as to form 
a matte and arranged for the matte to contain a free metal of the iron group, to act 
as collector for the platinum metal ; they also added a disintegrating agent such 
as sodium sulphate or hydroxide, the carbonate or sulphide of an alkali or alkaline 
earth. On cooling, the free metal crystallized in coarse crystals from the matte ; 
and on exposure to the air, the matte disintegrated. The product was then 
crushed, and the free metal crystals separated by a mechanical process such as a 
magnetic separator or a shaking table, and then treated for the recovery of the 
platinum metals. K. Wagenmann discussed the extraction of platinum from 
sulj)hide ores. 

The method employed in recovering platinum from the Sudbury copper-nickel 
sulphide ores, described by D. McDonald, M. A. Mosher, R. L. Peek, and C. Danger 
and S. and C. Johnson, depends on whether the crude nickel is purified by elec- 
trolysis or by the Mond process. In the former process, the copj)er-nickel matte 
is smelted with nitre cake and coke, and after a repetition of the process, the bottom 
matte, containing the platinum metals along with about 1-5 per cent, of copper 
and 72 ])er cent., is broken up, washed with water to remove sodium sulphide, and 
with dil. acid to remove iron. The washed sulphide is then treated by one of the 
two following methods : 

(i) Roasted with 15 per cent, of sodium chloride between 600'' and 1200'' ; 
the c.o})pcr chlorides arc leached out ; and the soln. led over scrap copper to cement 
any platinum metals which may pass into soln. The insoluble “ green nickel oxide 
is then mixed with 20 per cent, of soda ash, and calcined over 1200° ; and washed 
free from sodium salts when “ black nickel oxide ’’ with 77*8 per cent, of nickel 
remains. This is roasted to remove the last traces of sulj)hur ; smelted with coal 
in an open-hearth furnace, and cast into anodes — about 4 cwt. in weight. The 
anodes are used for the electrolysis of a soln. of nickel sulphate which is circulated 
at a greater rate than the migration velocities of the iron and copper, so as to hinder 
the deposition of iron and coj)per on the cathode, where nickel is deposited. The 
cathodes are prot(‘cted by canvas bags. The anode slimes arc dried, melted to 
metal, cast, into anod('s which are bagged, and again used in the electrolysis of 
nickel sulphate in separate cells. The secondary .anode slimes so obtained contain 
about 2 j)er cent, of jdatinum metals, and they are concentrated to 40 to 60 ])cr 
cent, jdatinum metals by a chemical process. 

(ii) Instead of the chloridizing roast, the washed sulphide is finely-ground, 
roasted, leached with dil. sulphuric acid, and the residual nickel oxide reduced by 
water-gas to metallic nickel. This is treated with carbon monoxide in Mond’s 
process. The jJatinum residues which remain after the volatilization of the 
nickel were found by C. Danger and co-workers to contain Pt, 1*85 per cent. ; Pd, 
1-9] ; Au, 0*56 ; Ir, Rh, and Ru, 0*39 ; and Ag, 15*42. These residues are smelted 
with litharge and soda ash to form a lead bullion which is then cupelled, and 
granulated. The granulations are boiled in cone, sulphuric acid, the palladiferous 
silver sulphate diluted and precipitated as chloride which is then reduced to metal, 
cast into anodes, and electrolyzed. 

The insoluble material from the sulphuric acid treatment is united with the 
rich concentrate from the 40 to 60 per cent, concentrate from the electrolytic nickel 
anode slimes, and digested with aqua regia. The gold is precipitated, cast into 
anodes and electrolyzed ; the palladium is precipitated as palladous diammino- 
chloride ; and the platinum as ammonium chloroplatinate. 

The platinum concentrates obtained by the above methods require further 
treatment to isolate the platinum. The diy processes furnish platinum alloyed 
with more or less iridium, rhodium, etc. None of the dry processes has come 
into general use. The production of platinum of a high degree of purity from the 
alloy of the companion metals requires a wet process. According to C. Schnabel, 3 
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the electric smelting of the concentrates has not proved satisfactory because 
platinum absorbs carbon from the carbon electrodes of the furnace as thus loses 
most of the properties that make platinum of value in the arts. 

C. Claus reviewed the older work of F. C. Achard, C. L. Berthollet and 
B. Pelletier, J. K. Breant, W. Lewis, A. S. Marggraf, L. B. C. de Morveau, 
A. Bochon, J. B. L. Rome de ITsle, T. Scheffer, P. Sobolevsky, L. N. Vauquelin, 
and W. H. Wollaston. The two following methods illustrate the attempts made 
near the beginning of the nineteenth century to obtain platinum free from its natural 
impurities. M. Jeannety recommended repeatedly fusing the ore with a mixture 
of six parts of arsenic trioxide and two parts of potassium carbonate. The iron 
and copper are oxidized, and the resulting platinum-arsenic alloy forms a fusible 
regulus. In 1779, F. C. Achard made “platinum” crucibles from what was 
virtually a platinum-arsenic alloy. C. Ridolfi recommended melting the ore, 
previously washed with hydrochloric acid, with 4 times its weight of lead ; again 
heating the granulated mass with an equal weight of sulphur at a white-heat ; 
there is formed under the slag a regulus of a platinum-lead alloy contaminated 
with sulphur. The sulphur was removed by melting at a white-heat a mixture of 
the alloy with some more lead. The resulting alloy was said to be malleable. 

Dry processes for isolating the metal. — 11. St. C. Deville and H. Debray 
obtained platinum by fusing a mixture of the concentrated ore and lime in the 
lime-furnace heated by the oxyhydrogen flame, Fig. 6, 3 . 22, 6 ; and then 
repeatedly melting the product in a similar furnace, with an oxidizing atmo- 
sphere so that the commoner metals arc oxidized and absorbed by the lime. 
The final product is an alloy of platinum, iridium, and rhodium from which 
j)latinum can be separated only by the use of a wet process. H. St. 0. Deville 
and II. Debray employed a second process based on the fact that molten lead 
readily forms an alloy with platinum, but not with osmiridium. Accordingly, a 
mixture of equal parts of platinum and galena was heated in a small reverberatory 
furnace provided with a hearth made of calcareous clay, or bone ash. The galena 
is decomposed by the iron present in the ore, and the liberated lead alloys with the 
j)latinum and a lead matte is produced. Litharge is then added, and the whole 
covered with a fusible glass. The matte is reduced to lead by the litharge, and 
more platinum-lead alloy is formed, and sulphur dioxide passes off. The 
osmiridium, which resists attack by the galena, and lead remain near the bottom 
of the furnace. The slag is skimmed off, and the alloy is removed by a cast-iron 
ladle. The alloy in the lower part of the furnace is added to the working portion 
of the next charge so that it is enriched with osmiridium. Finally, the lower 
portion is poured on a gently sloping surface when the osmiridium remains whilst 
the platinum-lead alloy runs away. The platinum-lead alloy is heated at a high 
temp, in a blast, when a large proymrtion of the lead is oxidized and driven off. 
The residue is melted as before in the lime furnace by means of the oxy-hydrogen 
flame. Lead and other volatile elements are volatilized, or the oxides form a slag. 
The lead-platinum alloy can also be cupelled at a high temp. J. L. Byers studied 
the effect of platinum on ordinary gold-assay beads. Rhodium and iridium remain 
with the platinum. G. Matthey, R. Gilchrist, S. F. Schemtschuschny, H. Rusden 
and J. Henderson described modifications of the process. 

J. W. Mellor suggested extracting the platinum metals from dunite and norite 
ores by blowing the dry, powdered ore through a deep bath of molten lead along 
with the flue gases previously passed over heated coke. The jflatinum metals 
are dissolved by the lead — any forms of platinum not attacked by the molten lead 
accumulate at the bottom of the bath. When the lead shows signs of “ stiffening ” 
by the dissolved metals, it is cupelled, or otherwise treated to recover the platinum. 
L. D. Hooper, and W. Gunther proposed treating the platiniferous ore with carbon 
monoxide so as to convert the platinum metals into carbonyls, as in the analogous 
process for nickel. The carbonyls are separated from the ore by volatilization, or 
by washing with a suitable solvent — like carbon tetrachloride. The carbonyls 
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of the different platinum metals so produced can be separated by fractional dis- 
tillation, or differential solubility. A. E. van Arkel, and E. H. Reerink used the 
carbonyl process for recovering pure platinum. , i.. i 

D. Enzlin and J. A. Eklund pasvsed the powdered ore — dunite, sulphide, or 
oxidized ore — or concentrate over zinc amalgam in the presence of an activator. 
The activator is an aq. soln. containing mercuric chloride, zinc chloride, hydro- 
chloric acid and chlorine, with or without the addition of sodium chloride. The 
zinc amalgam is applied as a coating to an iron or nickel surface. The soln. is 
mixed with the ore when it is powdered. The amalgam retains the precious 
metals, and it is afterwards retorted in the usual way. The percentage extraction 
under favourable contlitions is said to approach 75. 

Wet processes for isolating the me^. — (1) Opening up native platinum with 
aqua regia.— In most of the wet processes which have tried for isolating platinum, 
the native metal is first opened up by dissolving it in warm, cone, aqua regia. 
This was done by L. N. Vauquclin,^ and W. H. Wollaston, who recommended a 
preliminary treatment with a magnet to remove iron ore, and cold, dil. aqua regia 
to extract gold, mercury, and iron. L. Gmelin also recommended a preliminary 
treatment with c.onc. hydrochloric acid on a water-bath for several days. 

L. N. Vauquelin introduced the dried ore into a retort fitted with a receiver, 
and added 4 times its weight of aqua regia made from a mixture of 2 parts of 
hydrochloric acid, of sp. gr. 1*18 with 1 part of fuming nitric acid of sp. gr. 1*48. 
Another more common mixture is made from 4 vols. of hydrochloric acid, sp. gr. 
1*18 ; 1 vol. of nitric acid, sp. gr. 142 ; and 1 vol. of water. The object of the retort 
is to confine the poisonous fumes of osmic acid, but W. Lasch added that this 
precaution is usually unnecessary, although A. Laugier observed that some osmic 
acid may collect in the acid distillate. To avoid an undue loss of chlorine, 
J. J. l^erzelius recommended covering the platiniferous sand with hydrochloric 
acid, and adding the nitric acid from time to time. The temp, of the mixture is 
gradually raised. The process of dissolution is slow since 8 to 10 hrs.' heating in 
open vessels on a sand-bath with 10-15 times its weight of aqua regia are necessary. 
E. Rarruel recommended acting on the ore first with dil. and then with cone, aqua 
regia. H, Dullo, and W, C. Heraeus observed that the process of dissolution is 
hastened if the pressure of the air in the vessel is augmented. H. V. Collet- Jlescotils, 
and H. Hess also found that the operation is hastened if the ore be previously fused 
with 2 to 4 times its weight of zinc. The soln. contains platinum, palladium, gold, 
iridium, rhodium, ruthenium, base metals, and silver chloride dissolved in the 
acid liquor ; the osmium which is present escapes as volatile tetroxide during 
the dissolution of the ore. The residue not dissolved by the aqua regia contains 
the osmiridium with osmium and iridium as the principal constituents with smaller 
proportions of rhodium, ruthenium, platinum, iron, and copper ; the residue also 
contains sand, chromite, titanite, zircon, etc. 

(i) The precipitation of the platinum by ammonium chloride. — The platinum 
metals have now to be recovered from the aqua regia soln. which contains platinum, 
iridium, rhodium, palladium, iron, copper, and a small proportion of osmium 
and ruthenium chlorides. H. St. C. Deville and H. Debray evaporated the liquid 
to dryness, heated the product to redness, when the platinum salts are converted 
to the metal and the salts of base metals are converted into oxides which can be 
removed by levigation in water. The residual platinum metals are melted in 
the oxy-hydrogen furnace. The usual process is to precipitate the platinum as 
ammonium chloroplatinate, (NH 4 ) 2 PtClfl, from the soln. by the addition of 
anamonium chloride. In the process devised by W. H. Wollaston, the precipitation 
of iridium is hindered in the presence of an excess of acid. The ammonium chloro- 
platinate so obtained was washed, dried, and strongly heated in order to convert 
it into platinum sponge, which was afterwards compressed and hammered whilst 
red-hot into bars or rolled into sheets. The first washings from the ammonium 
chloroplatinate were evaporated to about one-twelfth the original volume to obtain a 
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mixed iridium and platinum salt ; and the second part of the wash-water was 
evaporated to dryness, heated "to redness, and added to a fresh portion of ore. 
Palladium, rhodium, ruthenium, osmium, and iridium are obtained from the 
residues which do not dissolve in the aqua regia, and the mother-liquors after 
precipitation. 

C. Claus, W. von Schneider, H. Louis, W. C. Heraeus, and C. Bullman recom- 
mend evaporating the aqua regia soln. to dryness, and heating it at say 140® to 
150® in order to drive off the nitric acid, and to reduce the iridium tetrachloride 
to the trichloride. When the residue is dissolved in water or dil. hydrochloric acid, 
the lower chloride of iridium is not then precipitated with the platinum. An 
analogous process was used by V. V. Lebedinsky and V. G. Chlopin. A similar 
remark applies to the palladium and rhodium salts. The liquid is allowed to stand 
to allow silver chloride and other insoluble matters to settle. Any gold present 
can be precipitated by ferrous sulphate. If a relatively high proportion of palladium 
is present, it is advisable to add more ammonium chloride, and nitric acid amounting 
to 20 to 30 per cent, of the soln. If the liquor is digested on the steam- 
bath, ammonium chloropalladate may be precipitated along with much of the 
platinum and iridium in the soln. The presence of nitric acid, however, greatly 
retards the precipitation of the other precious metals. W. von Schneider tried to 
prevent the precipitation of iridium and rhodium with the platinum by evaporating 
the hydrochloric acid soln. nearly to dryness ; diluting with water, and making 
the soln. alkaline with sodium hydroxide free from potassium. The soln. was 
then mixed with alcohol and boiled, the precipitate dissolved in hydrochloric acid, 
and the soln. treated with ammonium chloride to furnish ammonium chloro- 
platinate. The process was discussed by T. Wilm, E. H. Archibald, F. Schulz, 
W. Halberstadt, K. Seubert, and C. Claus. 

W. H. Wollaston sometimes precipitated the palladium as cyanide by adding 
mercuric cyanide to the aqua regia soln. in which the excess of acid has been 
neutralized ; platinum is precipitated by adding ammonium chloride to the filtrate, 
whilst the rhodium and the greater part of the iridium remain in the filtrate. To 
prevent the precipitation of iridium, J. J. Berzelius recommended adding some 
nitric acid to the soln. H. V. Collet-Descotils, J. Cloud, L. N. Vauquelin, and 
W. von Schneider discussed the process. F. Wyatt treated the aqua regia soln. 
with ammonium chloride to precipitate the platinum ; then with sodium hydroxide 
and mercuric cyanide to precipitate the palladium — the rhodium remains in soln. 
The residue insoluble in aqua regia is heated in a current of air when osmium is 
converted into volatile osmium tetroxide, and rhodium oxide is deposited in the 
hotter parts of the tube. The residue is heated with salt in a current of 
chlorine when sodium chloroiridate is formed which can be dissolved in boiling 
water. 

(ii) The precipitation of the platinum by other reagents . — Instead of using 
ammonium chloride as precipitant for the platinum, the precipitation by potassium 
chloride was discussed by J. J. Berzelius, C. Bullman, and H. Pimgruber. 
V. A. Jacquelain tried a mixed soln. of ammonium and potassium chlorides as 
precipitant. J. W. Dobereiner treated the aqua soln. with lime-water in darkness, 
but the process does not give a satisfactory separation of iridium and platinum. 
It was discussed by C. Claus, W. von Schneider, and H. St. C. Deville and H. Debray. 
After removing most of the platinum as ammonium chloroplatinate, the metals 
remaining in soln. can be precipitated by iron or zinc, although iridium is reduced 
very slowly. The washed material is treated with aqua regia (HCl 4 vols., and 
HNO3 1 vol.) diluted with 4 vols. of water. Gold and palladium are quickly 
dissolved, the platinum is dissolved a little more slowly, but very little iridium, 
rhodium, and ruthenium pass into soln. The platinum can be precipitated from 
the soln. as ammonium chloroplatinate ; the gold, if present, by ferrous sulphate ; 
and the palladium can then be precipitated, as indicated above. These precipitates 
contain more or less iridium, rhodium, and ruthenium. The remaining metals are 
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recovered by precipitation with zinc in a soln. from which most of the nitric 
acid has been removed by evaporation. 

L. Duparc said that the process employed in some references for the recovery 
of all the precious metals in crude platinum involves the following operations : 

(1) The treatment of the mineral with aqua regia with the separation of the insoluble 

osmiridium and sand, etc. , . ^ j 

(ii) The precipitation of the platinum as ammonium chloroplatinate and subsequent 

calcination of the precipitate to produce platinum sponge. t 

(iii) The separation of iridium as ammonium chloroiridate from the mother-liquor by 

long standing and calcination of the precipitate to obtain metallic iridium. a . • j* 

(iv) The treatment of the mother-liquors (after removal of the platinum and indium 
as stated) with iron, or with zinc, to separate in the metallic state other metals of the 
platinum group (together with any small quantities of platinum not ^previously separated) 
which are deposited as a fine black precipitate called “ first blacks.” 

Drying and roasting of the “ blacks ” and treatment with dilute sulphuric acid to remove 
cojiper and other base metals. ... 

(v) Treatment of the cleaned “ blacks ” with dilute aqua regia to obtain a solution 
containing palladium (with traces of platinum, rhodium, and iridium) and an insoluble 
residue containing rhodium. 

(vi) After separating the traces of platinum, rhodium, and iridium from the solution 
from (v) with ammonium chloride, the palladium is separated by moans of metallic iron as 
a black mass which is purified and the metal sold as palladiurn sponge. 

(vii) The insoluble residue from (v) is fused with barium dioxide, and the fused mass 
treated with aqua regia to effect solution of the rhodium and iridium. These metals are 
then precipitated witli ammonium chloride and finally converted into metallic sponge. 

(viii) The insoluble residue of osmiridium remaining after the first treatment of the 
ore with acid, is fused with zinc to effect its decomposition. The fused product is treated 
with aqua regia, and the acid liquor so obtained is submitted to distillation. 

(ix) The acid liquor is distilled in the presence of steam whereby osmium distills over 
as osmic acid, and is collected in water, and the osmium subsequently separated as metal. 

(x) The acid liquor retains the iridium and ruthenium which are separated with 
ammonium chloride, and finally converted into sponge. When the metals are required 
in a very pure state the commercial metal obtained by processes such as that briefly 
described above is further purified. 

(iii) The separation of the platinum by electrolysis. — Platinum can be separated 
from iridium and rhodium by the electrolysis of an acidic soln. of platinum chloride 
using a low current density. The Norddeutsche Affinerie ^ used anodes of impure 
gold containing metals of the platinum group as well as silver, copper, etc. ; the 
cathodes are gold foil ; and the electrolyte, a soln. of gold chloride in an excess of 
hydrochloric acid, or of metallic chlorides which form double salts with gold chloride. 
Only the gold is deposited at low current densities ; platinum is not soluble alone, 
but it is so when alloyed with gold. The electrol^e is thus enriched in both 
platinum and palladium. The other metals of the platinum group, along with a 
little gold, collect as anode slimes ; silver forms chloride at the anode and also 
collects in the anode slime. If the soln. of gold chloride is free from acid, the 
gaseous chlorine evolved at the anode does not attack the metal, but if an acidic 
soln. be employed as electrolyte, both gold and platinum are dissolved from the 
anode. F. Wohlwill assumes that the gold dissolves at the anode only when 
the electrolyte contains such chlorides as will furnish AuC^-ions. The platinum 
is extracted from the electrolyte by precipitation. According to F. Zurn, if the 
concentrate is made one electrode in a bath of ammonium carbonate or carbamate, 
and an alternating current is passed through the system, the platinum is converted 
into carbonates partly soluble and partly insoluble. The carbonate can then be 
further treated by known processes for the metal. Platinum is also recovered 
from the anode slimes in the refining of gold by E. Wohlwill’s electrolytic process 
— 3. 23, 4 — and in the refining of silver by B. Mobius’ electrolytic process — ^3. 22, 3. 
A. I. Bochkoff discussed the subject. 

(2) Opening up the native platinum mth halogens. — H. Frasch ® proposed to 
extract platinum from sands with a very small proportion of platinum by treating 
them with chlorine-water which dissolves the metal. K. L. Graham developed a 
chlorination process for the extraction of platinum from flotation concentrates of 
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sulphide ores. The dried ore is roasted for 6 hrs. at a dull red-heat to eliminate 
sulphur, and oxidize thoroughly all the base metals. The product is then mixed 
with salt and kept at 500° to 600° for about 5 hrs., and at the same time chlorine 
is passed over the surface of the heated materials so as to convert the metals of the 
platinum group, copper, and nickel into soluble chlorides. The product is treated 
with acidified water. The soln. is agitated with powdered limestone to precipitate 
the copper as carbonate. Only a small proportion of platinum is removed by this 
process, and it can be recovered from the copper by subsequent smelting and 
electrolysis. The platinum metals are precipitated as a black powder by agitation 
with zinc dust. The dried powder is roasted at a red-heat for a few minutes and 
contains over 70 per cent, of the metals of the platinum group. The residual soln. 
is treated with sodium hydroxide or bleaching powder. The residue left after the 
chlorination treatment is treated with cyanide to extract the gold since it is not 
attacked by the chlorination process owing to the temp, exceeding the dissociation 
temp, of gold chloride ; at the same time, 4 to 5 per cent, of platinum metals are 
also recovered. About 90 per cent, of the platinum metals and gold are extracted 
from the concentrate by this treatment. The subject was discussed by T. L. Kapp, 
and R. A. Cooper and F. W. Watson. 

R. Wagner ^ treated the platinum concentrate with a mixture of bromine or 
hydrobromic acid and nitric acid, and obtained a soln. of the platinum metals 
which can be treated as in the case of the soln. in aqua regia. E. Bohon treated 
an amalgam of platinum with nitric acid, and found that silver, mercury, and 
the base-metals are dissolved whilst platinum and gold are not dissolved. A. Seigle 
subjected the finely-powdered ore to the action of steam under j)ressure in the 
presence of silicic or boric acid and a soln. of chloride of sodium, cahnum, or 
magnesium. If the ore is not sufficiently silicious, silica or boric acid is added 
to it. For such platinum concentrates, sodium chloride and nitrate are employed, 
and the nascent chlorine produced is particularly active in converting the metals 
into a soluble form. If the platinum ore is poor, it should be first treated with a 
soln. of potassium ferrocyanide through which air is blown, and the product is 
afterwards treated under pressure in an autoclave. W. Gunther exposed the ore to 
carbonyl chloride under press, so as to convert the platinum into a carbonyl deriva- 
tive of the chloride, and then leached the ore with a suitable solvent. 

The extraction of platinum from residues insoluble in aqua regia. — H. St. C. 
Deville and H. Debray 8 recommended fusing the residues rich in platinum with 
enough lead oxide to make an alloy of lead with 25 per cent, of platinum, along 
with sand, and carbon ; with residues with but a small proportion of platinum, in 
addition to the lead oxide, some glass, lime, and fluorspar were also employed. 
The resulting alloy was then fused with galena, sand, and an iron silicate sand to 
isolate the platinum. W. Savelsberg discussed the subject. For F. Wyatt’s 
observations, vide supra. R. Gilchrist melted the ore with lead ; B. G. Karpoff, 
with bismuth ; and E. Leidie and L. Quennessen, with zinc. 

A. Guyard fused the platiniferous residue, insoluble in aqua regia, with 3 times 
its weight of a mixture of equal parts of sodium hydroxide and nitrate, at a bright 
red-heat, in a thick wrought-iron crucible, for about an hour. The mixture should 
be well stirred with an iron spoon during the last 20 minutes, and finally poured 
into an ingot mould. The product is boiled with water, and the soln. contains sodium 
osmate. The washed residue is treated with aqua regia, when osnairidium remains 
undissolved. The soln. contains iron, copper, lead, iridium, rhodium, ruthenium, 
and platinum. The excess of aqua regia is removed by evaporation, adding some 
water and hydrochloric acid every now and again to remove the nitrogen oxides. 
The soln. is then acidified with hydrochloric acid and treated with hydrogen sulphide, 
at a temp, of 70°, for about 15 hrs. If the mother-liquor is coloured only a pale 
yellow by the dissolved iridium sulphide, it is filtered, and the precipitate is treated 
with cone, sulphuric acid which converts the sulphur, and the sulphides of copper 
and lead into sulphur dioxide and soluble sulphates. The mixture is digested with 
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water, filtered, and washed until the washings are free from copper and iron. 
Nitric acid is first added to the precipitated sulphides of the platinum metals, and 
then hydrochloric acid. The soln. is boiled, and the lead chloride filtered from the 
cold liquid. The soln. is then treated with ammonium chloride in the usual way. 

E. Wichers and co-workers observed that the residue contains mainly rhodium, 
iridium, ruthenium, and osmiridium, and can be treated by one of the following 
processes : (i) If rhodium is predominant, the dried residue can be intimately 
mixed with 2*5 times its weight of sodium chloride, and heated to dull redness in 
a current of chlorine. This converts rhodium into a soluble sodium rhodium 
chloride, and some of the iridium is likewise converted into a soluble double chloride, 
but iridium is less readily attacked than rhodium, (ii) If iridium is predominant, 
the residue is fused at 600° to 700° with 3 parts of sodium hydroxide and I part 
of sodium dioxide in a silver, nickel, or iron dish. Some iridium forms a basic 
iridate, but most remains insoluble in water, but soluble in hot, cone, hydrochloric 
acid. The ruthenium remains in the aq. soln. of the fused mass. Rhodium is 
not rapidly attacked by the alkali fusion, and that treatment may be alternated 
with the sodium chloride and chlorine method until all the insoluble material is 
converted into a soluble form. The mixed soln. of iridium, ruthenium, and osmium 
can be neutralized with hydrochloric or sulphuric acid and boiled with a little 
alcohol, and the small amount of metal remaining in soln. can be recovered by the 
hydrochloric acid-zinc reduction. 

When the mixed iridium and rhodium chlorides contain more iridium than 
rhodium, the soln. is treated with chlorine to oxidize tervalent iridium to the 
quadrivalent stage, and concentrated by evaporation until over 50 grms. of the 
two metals are present per litre. Enough ammonium chloride is added to precipi- 
tate ammonium chloroiridate, which may also contain rhodium. A large excess of 
ammonium chloride subsequently interferes with the precipitation of rhodium. 
The iridium still present in the mother-liquor can be recovered by evaporating the 
soln. to dryness, to eliminate an excess of acid which would interfere with the 
subsequent separation of rhodium. The residue is extracted with water, and 
filtered from the impure ammonium chloroiridate. The filtrate containing not 
more than 50 grms. of rhodium per litre is boiled and treated with sodium nitrite. 
This reagent first neutralizes the acid present and reacts with ammonium chloride 
to form ammonium nitrite, which decomposes in the hot solution. Rhodium and 
the other platinum metals, as well as certain base metals, are converted to soluble 
double nitrites, while other base metals, notably iron and tin, are precipitated as 
hydroxides. Heating is continued and more sodium nitrite added until the colour 
of the solution becomes yellow or light brown. The precipitate is filtered ofi and 
treated for the recovery of the small amounts of platinum metals which it may 
contain. Ammonium chloride is added to the well-cooled filtrate to precipitate 
ammonium rhodium nitrite. The granular, white or yellowish salt is separated 
by filtration, washed with water and dried, or dissolved in hydrochloric acid for 
further purification. It is not suitable for direct ignition to sponge. Residual 
metals are recovered from the filtrate by means of hydrogen sulphide. 

The recovery of platinum from parted gold and silver, — M. Pettenkofer,® 
L. Opificius, J. W. Klever, and T. Ulke discussed methods for recovering the 
platinum from parted gold-~8. 23, 4. M. Pettenkofer recommended the following 
process for recovering the platinum from the slags produced by melting the parted 
gold with nitre — or may be with potassium hydrosulphate. The platinum collects 
in the slag as potassium platinate. 

The slag (8 parts) is intimately mixed with galena (2 parts), sodium tartrate (1 part), 
dry sodium carbonate (4 parts), and powdered glass (2 parts), and added in small portions 
at a time to a red-hot crucible. The button of lead which is formed collects the platinum 
metals and gold. The lead alloy is dissolved in hot aqua regia, and the soln. is heated on 
a sand-bath to drive off the nitric acid. The cold soln. is filtered and the precipitated lead 
and silver are washed with water. The gold is precipitated by ferrous chloride or sulphate ; 
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and tho filtrate is treated with iron to precipitate the platinum. The precipitate is boiled 
with nitric acid, dissolved in aqua regia, and the platinum precipitated by ammonium 
chloride in the usual way. 

E. Priwoznik used zinc as a collector for the precious metals. Here the gold 
containing platinum is melted with about 3 times its weight of zinc, and the 
granulated alloy treated with sulphuric acid to dissolve out the zinc. The washed 
product is then treated with nitric acid of sp. gr. 1*199 to extract the silver, and 
again washed. The residual gold-platinum alloy is dissolved in aqua regia, first 
at ordinary temp., and afterwards warmed. Platinum alone remains undissolved. 
The soln. containing gold with a small proportion of platinum is mixed with 
hydrochloric acid, and evaporated in a dish to drive off nitrous fumes. The 
product is dissolved in water, and the platinum precipitated with ammonium 
chloride ; and the filtrate is treated with ferrous sulphate to precipitate gold. 

The separation of platinum and gold has been also discussed by J. P. J. d’Arcet, 
N. AwerkejefP, W. Bettel, H, Carmichael, M. Chaudet, F. P. Dewey, H. Freuden- 
berg, P. Jannasch and O. von Mayr, H. von Jiiptner, G. Kemp, L. G. Kollock, 

G. Kriiss and L. Hoffman, F. Mylius and C. Hiittner, H. Pirngruber, E. Priwoznik, 
A. D. van Riemsdijk, E. F. Smith and F. Muhr, L. Vanino and L. Seemann, 
R. Willsattter, and E. Wohlwill. 

Tho recovery of platinum from accumulations from ah'oholic washings in potassium 
clctenninations by the chloroplatinato process involves distilling off the alcohol, and 
treating an aq. soln. with some reducing agent — sunlight, hydrogt*n, sodium formate, 
sugar, glycerol, zinc, platinum -aluminium couple, etc. Tho subject was discussed by 
A. Herthold,^” A. W. Blair, K. Bottger, C. Bninner, d. Chambers and R. R. Tatlock, 
W. Dittmar and J. McArthur, K. Duvillior, (3. J. Hough, T. Knosol, G. Krause, L. Opificus, 
L. V. Parisot, E, A. Smith, A. E. Srnoll, H. Precht, J. Post, H. C^. Weber, H. W. Wiley, 

E. H. Reerink, J. O. Whitoley and C. Dietz, anil W. C. Zeise. The recovery of platinum 
from other residues was discussed by E. L. Baldesidiwieler and I... A. Mikeska, F. Bayer, 
R. Bottger, A. Stielxd, W. Savelslierg, T. Ulke, C. W. Davis, G. G. Wittstoin, H. Wolffram, 

H. Schwitter, W. Stein, and F. W. Steinmetz. 
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§ 4. The Purificatioa of Platinum 

Eine Trennung der Platinolemente zu den schwierigsten Aufgaben der Chemie gehOrt. — 
H. Kaysbb. 

As indicated by E. Pechard,! the separation of the metals which accompany 
jdatinum in platinum ores is une operation trh delicate. One difficulty is due to the 
fact that the properties of some of the combinations are very different from those 
of the individual metals. Thus, iridium and rhodium alone are not attacked by 
cold, cone, aqua regia, but they dissolve when alloyed with certain proportions of 
platinum. Conversely, an alloy of platinum and iridium is not attacked by aqua 
regia when sufficient iridium is present. Again, platinum is not attacked by cone, 
nitric acid, but it dissolves readily in this acid when it is alloyed with certain 
proportions of silver (G. von Sickingen), zinc (H. V. Collet-Descotils), or lead (H. St. 
C. Deville and H. Debray). Many schemes have been devised for the qualitative 
recognition of the metals present in a given specimen of commercial platinum, 
or in platinum ores. W. Gerlach, and H. E. Stauss discussed the most sensitive 
lines for the spectroscopic detection of Si, Fe, Ir, Ni, Os, Pd, Pt, Rh, and Ru in 
platinum metals. The ore or metal can be “ opened up ’’ by dissolution in aqua 
regia, by dissolution in molten silver or lead and the alloy dissolved in acid ; or the 
ore can be dissolved in molten sodium dioxide, in a nickel crucible, and the cold mass 
dissolved in the acid. 
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§ 5. Qaalitative Becognition of the Platinum Metals 

F. Mylius and R. Dietz gave a plan in which the mixed chlorides are boiled in a 
distilling flask with dil. nitric acid and the distillate collected in a soln. of sodium 
hydroxide. If osmium is present, the liquid becomes yellow since osmium tetroxide 
distils over with the steam. The residual liquid is shaken with ether to extract 
any gold chloride which collects in the ethereal layer. The liquid is then boiled 
with ammonium acetate and formic acid for several hours in a flask fitted with a 
reflux condenser, and the black precipitate is washed, dried, and heated to redness 
in hydrogen. The residue is washed with hydrochloric acid, mixed with sodium 
chloride, and ignited in chlorine. The product is dissolved in water and treated 
with ammonium chloride, a precipitate contains the platinum, iridium, and 
ruthenium, whilst palladium and rhodium remain in soln. (precipitates to left, 
filtrates to right) : 

Treat soln. with NH4CI 


Add hydroxylamine to the hot aq. soln. Evaporate to dryness with excess NH4CI ; 
of precipitate and then NH4CI extract with warm NH4CI and cool 


Platinum Evaporate ; reduce dry Rhodium Palladium 

residue in Hg ; fuse with 
KOH 4- KNOg ; extract 
with water 

1 

Mix with ifaCl ; heat 
inClg; addNH4Cl; 
precipitate 

I 

Iridium 

Plans were also given by N. A. Tananaeff and K. A. Dolgoff, S. F. Schem- 
tschuschny and co-workers, I. Wada and co-workers, and W. Graulich. S. C. Ogburg 
gave the following gravimetric scheme for the separation of the six platinum metals 
present as chlorides in dil. hydrochloric acid (7 to 8 c.c. HCl per 100 c.c. of soln.) : 

Add 1 per cent, alcoholic soln. of dimethyl glyoxime 
in cold ; filter 


Palladium^ as Add excess 2 per cent, alcoholic soln. a-furil- 

Pd(C4H,02Na)2 dioxime ; add alcohol 10 per cent, of total 

volume ; boil ; and filter 

I 


Concentrate soln. by evaporation ; add HCl 
and NaClOg to remove excess oximes ; add 
alcoholic soln. KNOg until liquid is alkaline ; 
boil ; let stand over-night ; filter 


Distil filtrate in Cl 2 ; 
to volatilize RUO4 

1 

Ruthenium 


'I 

Platinum, as 
Pt(Ci,H, 04 N,), 
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I 

Rhodium, as 

K,Rh(NO,), 


Boil to remove nitrogen oxides and alcohol ; 
acidify with HCl ; evaporate nearly to 
dryness ; dilute ; add alcoholic NaOH ; 
boil ; filter 


I 

Ruthenium, as 

RuaOa.SHaO 


Evaporate to remove alcohol ; acidify with 
HCl ; add zinc ; filter 

I 


Treat residual Ir and Os metals Reject 

with a fresh soln. of NaOCl ; filter 


Iridium Acidify with HCl ; 

add zinc dust ; filter 


f 

Osmium 


Reject 


For confirmatory testa of the different metals vide the analytical reactions of 
the different metals, and Table I. In the older process for the recognition of the 
platinum metals, hydrogen sulphide is passed into a hot, acidified soln. of the 


Table I. — Reactions of Salts of the Platinum Metals 



liuthenium 

Rhodium 

Palladium 

Osmium 

Iridium 

Platinum 

Colour 

Dark brown 

Red 

Brownish - 
yellow 
Brown pp. 

Gold-yellow 

Dark brown 

Pale yellow 

HaSatl8°(lmin.) . 

No pp. 

No pp. 

No pp. 

No. pp. 

No pp. 

NgH at 80 ® (I min.) . 

Bluish- black 

Dark brown 

Dark brown 

Black 

Brown 

turbidity 

Dark brown 

Amm. sulphide . 

Dark brown 

Dark brown 

Block pp. ; 

Dark brown 

Brown pp. ; 

Brown pp. ; 

pp. ; soluble 

pp,; insoluble 

insoluble in 

pp. ; insoluble 

soluble in 

soluble in 


in excess 

in excess 

excess 

in excess 

excess 

excess 

Kthyl mercaptan 

(1 : 100). 

Slow brown 
pp. 

•Slow yellow 

pp. 

Yellow pp. 

N«> change 

Slow 

decoloriza- 

tion 

Pale yellow 

WarmNHaOH . 

Green colour 

Slow 

decoloriza- 

tion 

Decolorizo- 

tion 

Yellowish- 
brown pp. 


Slow 

dec-oloriza- 

tion 

Sat. Boln. NH4CI 

Brown j>p. 

No pp. 

No pp. 

Red j)p. 

Black pp. 

Yellow pp. 

Alkali lye . 

Blu(;k pp. ; 

Yellow pp. ; 

Yellowish 

Brownish- 

Green soln. ; 

Dark brown 

insoluble in 
excess 

soluble in 
excess 

brown ; 
soluble in 
in excess 

red pp. 

brownish- 
black pp. 

pp. 

Sat. soln. KCl . 

Violet ciyst. 
IT- 

Red cryst. 

pp. 

Red cryst. 

pp. 

Brown 
cryst. pp. 

Brownish- 
red pp. 

Yellow pp. 

Soln. KI( 1 : 10 (X)) . 

Nil 

Nil 

Dark pp. 

Nil 

Yellow 

colour 

Slow reddish- 
brown pp. 

Soln. Hgt^ya . 

Nil 

Nil 

White pp. 

Nil 

Nil 

Nil 

Soln. K(>S (1 : 1000 ) 

Dark violet 

Yellow 

Nil 

Nil 

Decoloriza- 

tion 

Intense 

yellow 

Soln. Naj(H)3 . 

Dark brown 

Yellow 

Yellowish- 
brown 
Black pp. 

Block 

Yellow 

Nil 

Soln. N0H4.HCI 

(1 : 1000) 

Yellow 

Yellow 

Nil 

Yellow 

Black pp. 

Soln. dimcthylglyoxime 

Nil 

Nil 

Yellow pp. 

Nil 

Nil 

Nil 

Ud soln. eobaltic 
luteoohlorido 

Nil 

Reddish 

colour 

Nil 

Nil 

Brownish 

colour 

Nil 


chlorides until precipitation is complete. The precipitate is digested with warm 
soln. of yellow ammonium sulphide. Ruthenium, rhodium, platinum, and osmium 
are not dissolved ; platinum, iridium, and gold mixed with arsenic, antimony and 
tin pass into soln. If these three elements are present, the filtrate is treated 
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with hydrochloric acid to precipitate sulphides. The precipitate is fused with a 
mixture of sodium carbonate and nitrate and washed with water to remove 
sodium arsenate. Reduce with zinc and hydrochloric acid, and boil with hydro- 
chloric acid to remove tin ; boil the residue with nitric and tartaric acids to 
remove antimony (filtered solids to left, filtrates to right) : 

Precipitate with HjS ; extract with 
warm, yellow ammonium sulphide ; filter 


Fuse insoluble part with KOH-f-KClOg ; After the removal of Sb, As, and Sn heat the 
extract with water ; filter residue to redness ; digest with dil. aqua regia 


Ignite in H* ; wash Neutralize with NHO3 ; Iridium Evaporate to dryness 

with HNOg ; digest filter with excess NH4CI ; 

with aqua regia | extract with alcohol 


1“ “ " I Ruthenium Distil with HNO3 ; | | 

I yellow distillate Platinum Gold 

Rhodium Evaporate to dry- I 

ness ; dissolve in Osmium 

water ; neutralize 
with NaaCOa ; 
add H^ya; white 
precipitate 
> 1 ' 

Palladium 


§ 6. Quantitative Determination of the Platinum Metals 

The methods available for the determination of the platinum metals when 
associated with one another in ore, or in alloy, are somewhat complicated. The 
pioneer work was done by W. H, Wollaston, L. N. Vauquelin, A. Laugier, L. R. von 
Fellenberg, H. Hess, H. V. Collet-Descotils, F. Dobereiner and F. Weiss, J. Persoz, 
E. Fremy, C. Ridolfi, F. Wohler, and J. J. Berzelius. Two general schemes are 
indicated below. The procedure is necessarily modified according to the number 
and nature of the metals which have to be isolated. Other schemes have been 
discussed by H. Arnold, R. Bunsen, A. Clasvsen, C. Claus, W. Crookes, H. St. C. 
Deville and H. Debray, H. St. C. Deville and J. S. Stas, 0. W. Gibbs, L. Wohler 
and L. Metz, H. C. Holtz, L. Duparc, V. Rekshinsky, R. Jagnaux, E. V. Koukline, 
M. C. Lea, E. Leidie, E. Leidie and L. Quennessen, J. W. Mellor, F. Mylius and 
R. Dietz, O. E. Swjaginzefi, F. Mylius and F. Forster, E. Pechard, L. Quennessen, 
L. E. Rivot, T. Wilm, and M. Wunder and V. Thiiringer. 

H. C. Holtz modified the scheme of H. St. C. Deville and co-workers ; and the 
following outline scheme is M. Wunder and V. Thiiringer's modification on ore 
containing iron, copper, gold, rhodium, palladium, iridium, platinum, osmiridium, 
and sand (solids to left, soln. to right) : 

Digest with hot aqua rogia 



Fuse residue with! borax and silver ; Boil to remove Hn 1)8 ; add Clg- water ; 

digest button of metal with nitric evaporate at low temp, to dryness ; 

acid. There remains undissolved digest with water ; add excess NH4CI 

i J 

OBittiridium | | 

Ignite and weigh as Pt+Ir ; Boil with dime thy Igly oxime 
digest with aqua regia 

i 
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I 

Iridium 


AddNH4Cl; ignite 

I 

Platinum 


Gold Nearly neutralize with NH 3 ; 
add dimethylglyoxime 


Ignite precipitate 

Palladium 


Reduce with 
Zn+HCl 


Digest with dil. HN08(1 : 1) 


CllsO,; ex 


Soln. contains 

I 

Iron 


Fuse with KHSO4 ; extract 
with cone. HCl 


Residue contains traces 
Ir and Pt, and these are 
separated as above 


ict Evaporate with HCl to remove 

HNO3, and determine 

I Copper 

Add Zn to precipitate 

Rhodium 


The osmiridium may be dissolved in molten sodium dioxide — as indicated in 
connection with ruthenium {q.v .) — ^in a nickel crucible, and the cold mass dissolved 
in hydrochloric acid, and the soln. treated as just indicated for the platinum metals. 
The ore can be treated with hot aqua regia, and any insoluble residue fused with 


Distil the soln. in a current of CL 


Boil to remove chlorine ; 
add NH 4 CI, and two- 
thirds vol. of alcohol 


Collect distillate in soda lye; 
pass HgS ; wash and dry 
precipitate ; heat in oxygen 


Ignite; extract Nearly neutralize Reduce residue Collect volatile part in 
with aqua with NH4OH ; in hydrogen soda lye ; reduce with A1 

regia pass HgS 4 I 

I I Ruthenium Osmium 


Insoluble contains 
Rh+Ir. Fuse with 
KHSO4 ; extract 
with water and dil. 
HaS 04 


Add NH4CI to Digest pre- 
precipitate trace cipitatewith 
of Pd and Pt. HCl 
Ignite I 

Platinum 1 “ 


Evaporate soln. to dryness 
with HNOg; ignite; wash 
out iron and nickel with 
HCl ; ignite residue for 
Au + Rh 


Insoluble contains Ir and Boil with NagCOg 
trace Rh. Dissolve in aqua acidify with HCl 
regia ; evaporate to dry- dry, and ignite 
ness at 120® ; dissolve in 
water ; precipitate with 
Mg ; ignite ; extract with 
dil. HjS 04, then with dil. 
aqua regia, and residue 

Iridium 


Add KCl and alcohol 
to the soln. 


The precipitate The soln. 
of K gPdClg con- contains 
tains I 

>1^ Copper 

Palladium 


Digest all three residues in aqua 
regia ; the gold dissolves 


Insoluble 

I 

Rhodium 


Filtrate contains 

Gold 
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sodium dioxide ; the cold cake can be dissolved in hydrochloric acid, and the two 
soln. mixed. The following metals may be present : ruthenium, rhodium, 
palladium, osmium, iridium, and platinum, as well as gold, copper, and iron along 
with nickel derived from the crucible. The scheme recommended by J. W. Mellor, 
for an ore or alloy containing ruthenium, rhodium, palladium, osmium, iridium, 
and platinum, as well as gold, iron, and nickel derived from the crucible, is as 
shown at foot of preceding page (solids on left, soln. on right). 

E. Leidie mixed the ore with sodium chloride, and heated the mixture to redness 
in a current of chlorine : 


Extract with water 

I 


Residue : Ag and Bi Add excess NaNOg ; boil ; 

treat with NagCOg 


Residue : Pb, Cu, Fe, Au Soln. has the six platinum 

metals. Distil in chlorine 


Acidify soln. Add NaNOg Add HCl; the ruthenium forms RuClg. 
and saturate with NH4CI Alcoholic soda lye reduces the osmium 

I to form sodium osmate 

1 I 

I ■- I I ' I . 

Contains Ir, Rh. Contains Pt, Pd ; evaporate to dry- Osmium Ruthenium 
Transform ni- ness ; transform nitrite to chloride ; 
trites to chlor- calcine ; dissolve in aqua regia ; 
ides ; add NH4CI reduce PdCb to PdClg ; saturate 
I with NH4CI 


I I I i 

(NKJjIrCl, Evaporate to dry- (NH4)PtCl, Add Hg(CN), 

I ness and reduce for I | 

V Y I 

Iridium Rhodium Platinum Palladium 

F. Mylius and A. Mazzucchelli obtained good results in test analyses with the 
following scheme (precipitation to left, soln. to right) : 


Saturate soln. with NH4CI 


Precipitate of 
Tr, Pt, Pd, Ru 

i 

Iridium 

Ignite mixed precipitates 
with NaNOg; wash with 
water 


Extract insoluble Ruthenium 
with dil. aqua regia 


Evaporate with HNO3 ; 
extract with dil. HNO3 


Treat filtrate with 
HgS at 18 ° 


Ignite ; extract Treat with HgS in hot 
with formic acid soln. ( 80 °) 


Iridium Evaporate with NH4CI Extract with ether Blue filtrate Rhodium Iron, 

I 4. j Zinc, 

^ I Gold Copper Nickel, 

Platinum Add HgCy, for 

I 

Palladium 
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In order to obtain platinum of a higher degree of purity, J. J. Berzelius i 
neutralized a soln. of platinum in aqua regia by means of lime, or ammonia, 
saturated the liquid with hydrogen sulphide, and allowed it to stand for a few 
days in a closed flask. The liquid was filtered from the osmium sulpHde, and then 
treated with potassium chloride. The precipitate was washed with a soln. of 
potassium chloride until the washings were free from iron chloride. The dry 
precipitate was heated with twice its weight of potassium carbonate until it began 
to fuse. The cold product was washed with water, and then with dil. hydrochloric 
acid. The mixture of platinum and iridium oxide was collected on a filter-paper, 
washed, and dried. The greater part of the platinum was extracted from the 
mixture by warm, dil. aqua regia, and the remainder of the platinum was taken 
up with cone, aqua regia, containing a little sodium chloride to prevent the reduction 
of the platinic chloride during the evaporation. The soln. was treated with 
j)otassium chloride, and the dry precipitate so obtained was gently heated with 
dry sodium carbonate until the mass blackened and began to fuse. The product 
containing metallic platinum and the oxides of rhodium and iridium, was washed 
first with water, and then with dil. hydrochloric acid. The platinum was extracted 
from the product by aqua regia, and precipitated from the soln. by ammonium 
chloride. 

Following H. St. C. Deville and H. Debray, G. Matthey purified commercial 
j)latinum by first melting the crude metal with 6 times its weight of lead, and 
granulating the alloy. The alloy was then treated with dil. hydrochloric acid 
which dissolved iron, lead, palladium, and rhodium, leaving behind platinum, 
iridium, and small quantities of lead, rhodium, and other platinum metals. The 
residue was boiled with aqua regia, when platinum and lead dissolved, whilst 
iridium remained behind. The lead was precipitated by sulphuric acid. The 
filtered liquid was treated with an excess of ammonium and sodium chlorides to 
precipitate the platinum as ammonium chloroplatinate. When rhodium is present, 
the precipitate is rose coloured instead of yellow. If rhodium be present, the 
precipitate is heated with potassium hydrosulphate to form potassium rhodium 
sulphate whilst the platinum remains as metal. The double salt can be washed 
out with boiling water. Modifications of the method were employed by H. St. C. 
Deville and J. S. Stas, E. H. Reerink, and 0. J. Broch and co-workers. 

E. Wichers and co-workers have pointed out that the repeated precipitation 
of ammonium chloroplatinate is the most important method of purifying platinum. 
The salt is relatively insoluble. It may be readily precipitated in a form that is 
easily filtered and washed, and it may be directly converted to metallic platinum 
by ignition. Any desired degree of purity may be attained by a sufficient number 
of reprecipitations. All the platinum metals except rhodium can exist in the 
quadrivalent state and in this condition form relatively insoluble salts analogous 
to ammonium chloroplatinate and isomorphous with it. However, because of the 
usual course of previous separations, osmium and ruthenium are seldom present 
with platinum except in very small amounts. Palladium is readily reduced from 
the quadrivalent state to the bivalent state by heating the solution. It is probably 
true that iridium also is reduced in part, at least, from the quadrivalent state to 
the trivalent state by heating, especially if the temperature reached 140° to 150° C. 
The double chlorides of bivalent palladium and trivalent iridium with ammonium 
chloride are much more soluble than ammonium chloroplatinate and not isomor- 
phous with it. Rhodium, iridium, and palladium display remarkable persistence 
in contaminating the platinum salt. Platinum containing 0*7 per cent, of rhodium 
was found to contain 0*2 per cent, after the first precipitation and 0*04 per cent, 
after the third precipitation. After seven precipitations a minute amount of 
rhodium could still be detected in the mother-liquor from ammonium chloro- 
platinate corresponding to about 450 grms. of platinum. Iridium was not detected 
after the fifth precipitation. This persistent contamination, presumably caused 
by adsorption, was emphasized by H. St. C. Deville and J, S. Stas. Silver, if 
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present, may persist for a few precipitations because of the solubility of silver 
chloride in cone. soln. of chlorides. E. Wichers and co-workers recommend the 
following procedure : 

Crude spongy platinum contained in a porcelain dish with a cover glass to prevent 
loss by the spray is dissolved in aqua regia — 300 to 35 vols. of hydrochloric acid of sp. gr. 
1*18, 76 to 100 vols. of water, and 60 to 70 vols. of nitric acid of sp. gr. 1*42. The temp, 
is raised rather slowly to avoid too vigorous a reaction. In some cases more aqua regia 
is required for complete solution. The soln. is evaporated fairly rapidly without pre- 
vious filtration until the temp, reaches 140° to 150° unless the residue becomes pasty 
before this temp, is attained, in which case the evaporation must be stopped to avoid 
local overheating. If no large amount of base metal or alkali impurities were present in 
the sponge, the soln. will be fluid at 160°. A small amount of water is then added, which 
causes a lively boiling and the evolution of nitrous fumes. In this process any nitrous 
compounds of platinum are decomposed. L. Duparc and M. N. Tikonowitch state that 
if the nitrous compounds formed during the treatment with aqua regia are not decomposed, 
a considerable amount of platinum will escape preciijitation with ammonium chloride. 
More water is added to cool the solution below 100°. After digesting a few minutes some 
hydrochloric acid is added and“the evaporation rejjeated. This whole pro(;oss can be 
repeated three or four times, insuring the elimination of nitrous compounds and pre- 
sumably promoting the reduction of quadrivalent iridium to the trivalent state. After 
the last evaporation water only is added and the soln. diluted so as to contain not loss than 
50 grms. and not more than 100 grms. of platinum in 1 litre. It is set aside to allow settling 
of insoluble matter and then decanted or filtered from any residue. The residue may 
contain undissolved iridium or rhodium as well as silver chloride, silica, and other insoluble 
matter. The soln. is heated nearly to boiling and treated with a 20 per cent. soln. of 
ammonium chloride, using 65 to 60 grms. of the salt for each 100 grms. of platinum and 
adding enough in excess so that the whole soln. will contain 3 to 5 per cent, of the salt. 
A moderate excess of ammonium chloride is desirable to decrease the solubility of the 
platinum salt but a large excess increases the degree of contamination too greatly. The 
soln. is cooled rapidly and the salt immediately filtered off and drained by suction. If 
the soln. is allowed to stand a small amoimt of salt of much lower purity will separate and 
thus contaminate the main precipitate. The salt is well drained, returned to the dish and 
thoroughly mixed with a soln. containing 20 per cent, of ammonium chloride. After 
draining the salt, this whole process is rej^oated once more. The filtrates and washings 
are evaporated to recover most of the residual platinum in a second crop of ammonium 
chloroplatinate, loss pure than the first, and for the recovery of other precious metals by 
precipitation with zinc. The salt is dried and ignited to sponge. 

To avoid the long and tedious sequence of re-precipitations of ammonium 
chloroplatinate, attempts have been made to abbreviate the process by the col- 
lective precipitation of the base metals, and other platinum metals by alkaline 
reagents. F. Dobereiner and F. Weiss recommended adding milk of lime, or lime 
water to a soln. of the impure platinum ; and F. Mylius and A. Mazzucchelli, a 
soln. of sodium hydrocarbonate in bromine water — i.e. sodium hypobromite. 
E. Wichers and co-workers also found that good work can be done with alkaline 
reagents. The reaction is slow in the cold, and to hasten the process, the soln. 
should be boiled for a few minutes. A reaction between the chloroplatinate and 
the alkaline soln. tends to make the soln. sufficiently acidic to hinder the complete 
precipitation of impurities, or to redissolve some of the precipitate. They found 
that the presence of a bromate retards the hydrolysis of the chloroplatinate. The 
base metals are readily precipitated in the alkaline soln. ; palladium, rhodium, and 
iridium appear to precipitate very nearly completely ; osmium and ruthenium 
probably precipitate, except for the portion of the ruthenium that is present as 
nitrosochloride and the osmium and ruthenium that may be oxidized to the 
tetroxides by the action of the bromate, if the soln. at any time becomes acidic 
enough to liberate bromine ; silver is likely to remain in the soln. as dissolved 
silver chloride and gold is divided between the precipitate and the soln. However, 
gold may be eliminated by adding sufficient ferrous sulphate to precipitate it as metal 
before the addition of sodium hydrocarbonate. The iron from this reagent, of 
course, is precipitated with the other impurities and may in fact be helpful in 
collecting small amounts of other precipitated compounds. Some platinum — 
rarely over 5 per cent. — will appear in the precipitate. E. Wichers and co-workers, 
and R. Gilchrist and E. Wickers recommend the following procedure ; 
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The soln. of impure platinum in aqua regia is evaporated once or twice to eliminate 
nitric acid. Enough sodium chloride is added to form sodium chloroplatinate and similar 
salts of the other metals. The soln. is evaporated and the residue thoroughly dried to 
remove as much as possible of the hydrochloric acid. The residue is dissolved in water 
and the soln. diluted so as to contain about 60 grms. of platinum per litre. If gold is thought 
to be present, ferrous sulphate soln. is added in small portions until no further precipitation 
of gold occurs. The soln. is decanted from the residue and heated nearly to boiling, after 
which sodium hydrocarbonate is added in small portions to neutralize most of the remaining 
hydrochloric acid. When the soln. is nearly neutral, as may be judged by diminishing 
effervescence, 10 to 12 grms. of sodium bromate for each 100 grms. of platinum are added, 
only a little being added at first to determine whether the soln. is nearly enough neutral 
not to decompose the bromate. If bromine is evolved, more sodium hydrocarbonate is 
added until the addition of a little sodium bromate causes no further evolution of bromine. 
The remaining sodium bromate is then added and the addition of small portions of sodium 
hydrocarbonate continued until the soln. just turns sensitive litmus paper blue. The 
soln. is now brought rapidly to boiling and again tested with litmus paper. If it is acid 
a little more sodium hydrocarbonate is added and the soln. is then boiled for 3 to 5 minutes. 
It is finally tested once more, and if not alkaline another small portion of sodium hydro- 
carbonate is added and the boiling continued for a minute* The soln. is then cooled rapidly 
in running water. After the precipitate settles, the supernatant soln. is siphoned off 
and passed through a filter to collect the suspended precipitate. If observations or tests 
indicate that the reaction has not been successful, the soln. is a(;idified with hydrochloric 
acid, evaporated down and the whole process repeated, after adding a little aluminium 
chloride. The aluminium salt is added so as to produce a precipitate which will collect 
smaller amounts of precipitated compounds. This is also done when practically pure 
platinum is being treated. If the separation of impurities appears to have been successful, 
the soln. is digested with hydrochloric acid to decompose the bromate and the platinum 
is 2 )reci pita tod with ammonium chloride. The ammonium chloroplatinate precipitated 
from this soln. will carry down considerable sodium chloride, most of which may be 
removed by leacliing with water after the salt has been ignited to sponge. 

E. H. Archibald precipitated the metal from an acid soln. of the platinum as 
ammonium chloroplatinate ; the precipitate was thoroughly washed, dried, and 
reduced in hydrogen. After removing the ammonium chloride, the platinum- 
black was boiled with successive portions of cone, hydrochloric acid to dissolve 
out the iron ; and the platinum -black was redissolved. These operations were 
repeated several times. After three operations, all indications of iridium had 
disappeared from the spectral lines of the metal. To avoid the difficulty of removing 
the last traces of nitric acid from a soln. prepared by dissolving the metal in aqua 
regia, the metal was brought into soln. by making it the anode in an electrolytic 
cell containing hydrochloric or hydrobromic acid. 

B. G. Karpoff and A. N. Fedorova discussed the separation of platinum and 
iridium ; and F. Mylius and F. Forster described the following method of preparing 
platinum free from iridium. It is based on the conversion of the platinum 
chloride into sodium chloroplatinate, and purifying this salt by re-crystallization. 

Commorcdally-purilied platinum is dissolved in aqua regia, and the soln., freed from 
nitrogen oxides by repeated evaporation with hydrochloric acid, is mixed with the theo- 
retical amount of purified sodium chloride. The soln. is concentrated to a small bulk, 
and allowed to cool whilst being continuously stirred ; the crystals which separate are 
freed from mother-liquor by suction, washed with a cone. soln. of sodium chloride, and 
dissolved in a hot, 1 per cent. soln. of sodium carbonate. The soln. is allowed to cool, 
when the salt again crystallizes out. It is then dried at 120°, reduced in hydrogen at a 
low temp., and the resulting platinum sponge is washed for a long time with water, and 
finally dried and weighed. It is estimated that the product contained 99-99 per cent of 
platinum. ’ 

P. Bergsoe based a process for preparing platinum free from iridium on the 
conversion of the platinum in soln. into barium platinocyanide, and purifying the 
salt by re-crystallization — 100 parts of boiling water dissolve 25 to 33 parts of 
the salt, and 100 parts of cold water, 3*33 parts of salt. 

An aqua regia soln. of 40 grms. of platinum containing traces of iridium, mixed with 
another 0-26 grm. of iridium, was treated with the theoretical proportion of barium 
hydroxide, and with hydrogen cyanide. The warm mixture was treated with sulphurous 
acid until it became colourless, and after removing the precipitated barium sulphate. 
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by filtration of the hot soln., it was allowed to cool to allow the barium platinocyanide to 
crystallize out. The latter salt is almost insoluble in a soln. of barium chloride. The 
barium platinocyanide was re-crystallized 3 times from water, and the mother-liquors 
evaporated to about one-third or one-fourth their vol. and the further separations mixed 
with the main product. The yield was 76 per cent, of platinum free from iridium. The 
mother-liquors contained 7*016 grms. of platinum, and 0*281 grm. of iridium. It is 
believed that this method of purification gives a better product than the sodium chloro- 
platinate process. Traces of osmium, ruthenium, and rhodium follow the iridium, but 
palladium, which forms a double cyanide, isomorphous with that of platinum, cannot be 
removed by this treatment, but it can be expeditiously removed by other processes — 
vide supra, 

A number of processes for separating iridium and platinum are based on the 
reduction of iridium tetrachloride to the trichloride by reducing agents which do 
not afiect the platinum tetrachloride. This prevents the formation of a precipitate 
of the double salt of iridium when the soln. is treated with ammonium or potassium 
chloride. Thus, C. Krug reduced the iridium salt with ferric chloride. 

The metal was dissolved in aqua regia ; the nitrogen oxides were removed as before ; 
ammonium chloride was added to the soln. ; the impure ammonium chloroplatinate was 
dissolved in hot water ; ferrous chloride was added to the boiling soln., until it no longer 
became paler ; and on cooling iridium-free ammonium chloroplatinate separated out, 
but the lower chloride of iridium remained in soln. The calcined precipitate was again 
dissolved in aqua regia as before, and the soln. treated with sodium chloride to precipitate 
sodium chloroplatinate. The precipitate was dissolved in alcohol, and the soln. filtered 
from the rhodium, palladium, and ruthenium. The soln. was evaporated to dryness, and 
the product heated in an atm. of coal gas. The residue was washed with water, dried, 
and fused on wood charcoal in the oxy-hydrogon flame. 

0. W. Gibbs treated the mixed precipitate of ammonium chloroplatinate and 
chloroiridate with 3 vols. of boiling water, and added a dil. soln. of potassium 
nitrite until the soln. appeared green, neutralizing the soln. from time to time with 
potassium carbonate. The iridium then passes into soln. as KsIrClg, whilst the 
chloroplatinate contaminated with a little iridium remains unchanged. The 
treatment with potassium nitrite is repeated until the water no longer assumes 
a green colour. According to A. Joly and E. Leidie, osmium and ruthenium are 
removed in the form of volatile compounds, and iridium is removed by treatment 
with lead. A moderately dil. hydrochloric acid soln. of the remaining metals is 
heated to about 60° and mixed with potassium nitrite. If much platinum is 
present, potassium chloroplatinate gradually separates as a crystalline precipitate 
quite free from other metals. After cooling and separation of this salt, the liquid 
is again heated and further quantities of nitrite are added. Suddenly, and especially 
if the liquid is stirred, the crystalline double rhodium compound separates, carrying 
with it lead, bismuth, and tin, and small quantities of copper. If the liquid is 
allowed to cool, the separation of the rhodium becomes complete, provided that a 
moderately large quantity of potassium chloride is present. Should iron and copper 
be present, the addition of the nitrite is continued until the liquid becomes alkaline, 
and, on boiling, the iron and copper are precipitated, whilst platinum and palladium 
remain in soln. 

M. C. Lea reduced the iridium salt with oxalic acid. The mixed chloroplatinate 
and chloroiridate were dissolved in just enough hot water for the purpose, and the 
soln. was treated with crystals of oxalic acid until no more bubbling occurred ; it 
was boiled for 2 or 3 minutes, half saturated with ammonium chloride, and cooled. 
The platinum was precipitated as chloroplatinate, and iridium trichloride remained 
in soln. M. V^zes separated the platinum by precipitation as potassium platinous 
oxalato-dinitrite, K 2 [Pt(C 204 )(N 02 ) 2 ]-H 20 . According to C. Claus, the mixed 
ammonium chloroplatinate and chloroiridate can be treated with a little water, 
and then with an aq. soln. of hydrogen sulphide. Sulphur, and platinum sulphide 
are precipitated, but iridium sulphide is precipitated only when the hydrogen 
sulphide is in great excess. The precipitate of platinum sulphide also contains 
some ammonium chloroplatinate and it yields platinum when calcined. The 
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mother-liquor also contains some platinum which is recovered by evaporation 
and treatment with ammonium chloride. A. Bettendorl! also employed this 
process. If the mixed ammonium chloroplatinate and chloroiridate be heated 
with a little water, and treated with sulphur dioxide, C. Claus found that the 
iridium salt is reduced and dissolved, whilst the chloroplatinate, being sparingly 
soluble in sulphurous acid, remains. F. Wohler and A. Muckle digested the 
mixed ammonium chloroplatinate and chloroiridate with potassium cyanide, not 
in excess, until the residue became pale yellowish-brown, then by recrystallizing 
the undissolved portion from hot water furnishes ammonium chloroplatinate. 
C. Claus said that here the potassium cyanide reduces the iridium tetrachloride 
far more rapidly than is the case with the platinum salt. 

According to C. Claus, the mixed soln. of iridium and platinum can be treated 
with 1 part of sulphuric acid to 3 parts of platinum, and evaporated to dryness. 
The yellowish-brown mass can be digested with water, filtered, and treated with 
ammonium chloride to precipitate the platinum. Most of the iridium is trans- 
formed into sulphate by this treatment, and only a small proportion of the platinum 
is affected, the sulphates are not precipitated by the ammonium chloride. C. Birn- 
baum observed that a mixture of the hydroxides of iridium and platinum can be 
dissolved in a soln. of potassium sulphite or carbonate,' saturated with sulphur 
dioxide, and boiled with the addition of water until all the sulphur dioxide is 
expelled, the whole of the iridium is precipitated as sulphite, Ir(S 03)2 ; the filtrate 
contains the platinum which is recovered by evaporation to dryness, and roasting 
the product. » 

J. IT. Gladstone and A. Tribe treated a soln. of the platinum salt with alkali 
formate, washed the precipitated metal with cone, nitric acid and then with water. 
T. Wilm, however, showed that the base metals cannot be removed from metals of 
the platinum group by reducing agents, since some of the base metals always 
accompanies the platinum metals — contact action, surface adsorption, or chemical 
action. 


Tlie Bcparation of platinum from copper was discussed by W. H. Swanger and 
E. Wichers ; from gold, by E. Slatmeanu ; from iridiutn, by U. Antony, L. C. A. Barreswil, 
J. J. Berzelius, C. Claus, W. C. Heraeus, E. Loidie, E. Leidi6 and L. Quennessen, H. Pirn- 
gruber, S. P. Sadtlor, W. von Schneider, H. Senn, and E. F. Smith ; frorri osmium, by 
A. Joly and E. Leidi^, E. Leidit^, E. Leidio and L. Quennessen, and H. Pirngruber ; from 
palUuhum, by C. Brunner, P. Cohn and F. Fleissnor, E. Slatineanu, A. Joly and E. Loidie, 
J. Langness, E. Leidit^, E. Leidi6, and L. Quennessen, O. Makowka, H. Pirngruber, 
H. St. C. Devillo and J . S. Stas, F. Mylius and F. Forster, and M. Wunder and V. Thuringor ; 
from rhodium, by H. St. C. Devillo and J. S. Stas, A. Joly and E. Leidi6, J. Langness, 
E. Leidie, E. Leidi(?i and L, Quennessen, E. Wichers, and H. Pirngruber ; from ruthenium, 
by H. St. C. Devillo and J. S. Stas, A. Joly and E. Leidie, E. Loidi^, E. Leidi6 and 
L. Quennessen, and H. Pirngruber. 


W. Truthe 2 studied the behaviour of the platinum metals towards silver and 
gold during cupellation at 1100° to 1200°. 

Impurities in platinum.— According to C. Claus,^ platinum free from rhodium 
and iridium dissolves more easily in aqua regia ; if the mother-liquor from the 
ammonium chloride precipitation is mixed with nitric acid, and heated, it darkens 
in colour if iridium is present ; and if an excess of potassium hydroxide and a few 
drops of alcohol be added, the mixture blackens if rhodium is present. T. J. See- 
beck, and 0. L. Erdmann discussed the effect of impurities on the properties of 
platinum. L. Lowenherz observed 0-02 per cent, of impurities — silver, and 
rhodium—in commercial ‘‘ pure platinum ; and J. Weineck, 0-01 per cent, of 
iridium. F . Mylius and F . Forster observed 2 to 3 per cent, of iridium in commercial 
platinum ; W. P. White always found iridium to be present in commercial platinum ; 
but F. Mylius and R. Dietz observed none in a sample of commercial “pure’* 
platinum. G. C. Wittstein noted some osmium in commercial platinum, but 
F. Mylius and F. Forster added that platinum prepared by the aqua regia process 
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is not likely to contain that element ; and in samples of commercial “ platinum,” 
and pure ” platinum, they found, respectively : 


Pt 

Ir 

Rh 

Pd 

Ru 

Pe 

Cu 

96*90 

2*56 

0*20 

Trace 

0*02 

0*20 

99*58 

99*28 

0*32 

0*13 

— 

0*04 

0*06 

0*07—99*90 


H. St. C. Deville and H. Debray analyzed a number of samples and found : platinum, 
90-50 to 3*30 per cent. ; iridium, 2*10 to 7*90 per cent. ; and rhodium, 0*30 to 3*30 
per cent. 0. J. Broch and co-workers found that purified samples contained : 
99*890 to 99*892 per cent., platinum ; 0*065 to 0*070, rhodium ; and 0*023 to 0*029, 
iridium. K. Kraut noted the contamination of platinum with barium ; A. Vogel 
and co-workers, with chromium ; E. Reichardt, with silicon ; A. Villiers and 

F. Borg, with zinc ; H. N. Warren, with thallium ; A. Classen, with iron ; and 

G. C. Hoffmann, and E. Hussak, with copper. W. N. Hartley noted the presence 
of carbon and phosphorus in a specimen of brittle platinum ; E. Reichardt found 
silicon in another sample of brittle platinum. T. Wilm said that platinum crucibles 
become brittle with use if rhodium and palladium are present, because those tnetals 
are attacked by the carbon of the coal-gas flame. H. Moser discussed the subject. 
0. Zvjaginstseff and co-workers did not find dvi-manganese in native platinum. 
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§ 7. Some Different Forms of Platinum 

Platinum may be prepared in the massive or in the crystalline state — vide infra. 
The metal obtained by the ignition of ammonium chloroplatinate is in the form 
of a dull grey, soft, spongy powder. To convert this product into malleable 
platinum the metal must be either fused or welded together. The metal itself 
fuses at so high a temp, that the manufacture of vessels, or of sheet platinum from 
ingots cast from the molten metal was impracticable. At first, that is, towards 
the end of the eighteenth century, attempts were made to reduce the fusibility of 
the metal by alloying it with a volatile metal, thus F. C. Achard,i and M. Jeannety 
used arsenic ; B. Pelletier, phosphorus ; and A. von Mussin-Puschkin, mercury. 
The plates cast from these alloys were heated to drive off the volatile element, 
and the resulting product hammered together so as to close the pores. The results 
were not satisfactory. 

About 1829, W. H. Wollaston 2 prepared malleable sheets by mixing the finely- 
powdered metal with a little water, and introducing the “ paste ’’ into a brass 
cylinder so as to avoid inequalities and cavities. The water was pressed out by 
means of a wooden cylinder, and afterwards the contents of the cylinder were 
compressed by a powerful lever press. The solid cake was pushed from the cylinder, 
heated to redness to drive off water and grease, and afterwards heated intensely 
for 20 minutes in an air-furnace. The red-hot cake is then removed from the 
furnace and hammered. When the red-hot cake has been sufficiently compressed 
in this manner, it can, by heating and hammering, like any other ductile metal, 
be shaped into the required form. The platinum employed should be as free from 
iridium as possible since the presence of that element is apt to make the platinum 
brittle. Modifications of the process for preparing malleable plftfimiip were 
discussed by H. Abich, J. J. Berzelius, J. R. Breant, M. J. Eichfeld, L. W. Gilbert, 
C. A. Gruel, V. A. Jacquelain, M. Joris, A. Jouglet, M. Leithner, J. von Liebig* 
C. M. Marx, W. Marshall, J. Pelouze, M. Pettenkofer, B. Scholz, J. S. C. Schweigger* 

P. Sobolevsky, and W. Spring. The drawing of the metal into wires was dis- 
cussed by A. C. Becquerel, A. Galffe, H. F. Read, and W. H. Wollaston. 

In 1859, H. St. C. Deville and H. Debray 3 described a furnace for melting 
platinum. It consists of two blocks of lime bound together by an iron casing. 
In the upper block there is an opening for the oxy-hydrogen blowpipe flame ; 
and in the lower block there is a cavity in which the platinum is melted, and there 
is also a narrow groove to facilitate the pouring of the molten metal into ingots 
moulds when the furnace Is tilted. It is said that a kilogram of platinum requires 
for fusion 60 to 100 litres of oxygen — dependent on the purity of the metal. The 
hydrogen is now usually replaced by coal gas, and improved burners are employed 
The subject was discussed by J. B. Dumas, E. Matthey, and H. Violette. Furnaces 
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were also devised by H. Roessler, and W. E. Newton. C. W. Siemens and 
A. K. Huntington described a carbon arc crucible furnace for melting platinum, 
but the presence of carbon is a disadvantage on account of the tendency of the 
metal to form a carbide. L. Jordan and co-workers, and E. Wichers and L. Jordan 
recommended melting the metal in a high-frequency, induction furnace filled with 
a lime hearth ; when a magnesia hearth was employed the metal was seriously 
contaminated with magnesium, and when the metal is melted in a lime crucible, 
spectroscopic tests indicated the presence of traces of calcium. L. Jordan 
and co-workers recommended zirconia crucibles ; and R. P. Neville, and 
H. K. Richardson, thoria crucibles. Lime crucibles in the oxyhydrogen flame 
have the advantage of absorbing some impurities. 

The reduction of platinum compounds to the metal. — The platinum salts 
are easily reduced to the metal, and J. R. Joss ^ observed that the prolonged contact 
of platinum salts with paper results in a reduction to form platinum black. M. C. Lea 
also noted that solid potassium and ammonium chloroplatinates are partially 
reduced by a press, of 70,000 atm., and that if characters be marked on bibulous 
paper soaked in platinic chloride, or ammonium chloroplatinate by a glass rod 
pressed on the paper, and the paper washed free from soluble salts, characters 
marked with the rod will appear yellow, or in a few weeks, almost black. 

Many salts of platinum decompose to form the metal when heated — e.g, 
platinum sulphide (R. Schneider). Observations were made by G. von Hevesy 
and T. Somiya, W. F. Bruce, and R. Adams. E. D. Clarke noted the reduction 
of platinum salts in the oxy-hydrogen flame. W. Muller, and A. Merget noted 
that the reduction of platinum compounds by hydrogen occurs, in some cases, at 
ordinary temp., and M. Kling and A. Engels, that the reduction may occur in a 
current of coal gas. N. Tarugi found that calcium carbide readily furnishes platinum 
or a calcium-platinum alloy when it is heated with platinum salts. 

According to Mrs. Fulhame, W. J. Russell, J. L. Smith, and F. C. Phillips, 
aq. solii. of platinum salts are reduced by hydrogen at ordinary temp. D. Vitali 
showed that the presence of an arsenic compound favours the reaction, and 
H. Pellet added that purified hydrogen, freed from all traces of arsenic, does 
not reduce platinum salts in aq. soln. The slow reduction of platinum salts by 
hy dr iodic acid was studied by B. Silliman ; by potassium iodide, by H. Rose, and 
J. L. Lassaigne ; hy sulphur, hydrogen sulphide, and alkaline sulphides, by Mrs. Ful- 
hame ; and by lead or copper sulphide, by W. Skey. N. W. Fischer found that 
platinum salts are not reduced by selenium, but that they are reduced by tellurium. 
C. A. Tibbals found that platinum salts are reduced by sodium telluride ; V. Meyer 
and J. Locher, and W. C. Lessen, by hydroxylamine and hydrogen ; A. Gutbier 
and G. Hofmeier, by hydrazine hydrate ; N. Tarugi, by hydrazine sulphate in alkaline 
soln., but, according to P. Jannasch and 0. von Mayr, not in acidic soln. ; Mrs. Ful- 
hame, and R. Bottger, hy phosphorus ; Mrs. Fulhame, hy phosphine ; N. W. Fischer, 
by arsenic, antimony, and bismuth; T. Polleck, by sodium dioxide and a silver 
salt ; D. Vitali, by silver oxide ; and C. Claus, W. Hempel, W. Skey, and L. Kessler, 
by ferrous sulphate. P. Pascal added that unlike soln. of salts of gold and silver, 
platinum salts are not reduced in the cold by ferrous pyrophosphate. Many 
other “ reducing ” salts precipitate metallic platinum — vide infra, colloidal 
platinum. 

Mrs. Fulhame, F. W. 0. de Coninck, and W. Heintz noted that soln. of platinum 
salts are reduced by animal charcoal ; and H. Fresenius and P. H. M. P. Brinton, 
by over 80 per cent, alcohol. The reducing action of alcohol was studied by 
G. Vulpius ; of glycerol, by F. Bullnheimer ; of ether, by C. W. G. Kastner ; of 
formal^hyde, by N. Awerkijeff, A. Bach, F. Jean and A. Trillat, S. Rothenfusser, 
and R. E. Liesegang ; of sodium formate, by J. J. Berzelius, J. W. Dobereiner, 
C. Claus, E. Duvillier, F. Gobel, B. Corenwinder and G. Contamine, R. Bottger, 
and B. Sjollema — vide A. Sieverts and H. Briining, hydrochloroplatinic acid ; of 
acetic acid, by L, Wohler ; of alkali acetate, by R. Brandes ; and oxalic acid, by 
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E. Dreyfuss. The reduction does not occur, according to R. Brandes, with alkali 
omlates, citrates, or benzoates. The reducing action of potassivm ferrous oxalate 
was studied by J. M. Eder ; of alkali tartrates, by R. Phillips ; of organic acids, 
by P Cazeneuve ; of benzene, petroleum, and naphtha, by G. Gore ; of tertiary 
amines, by L. Tschugaeff ; and of sugars, by D. J. Stem and J. Frankel ; and of 
glycerol, by R. Zdrawkowitsch. 

The reducing action of copper was studied by A. Frumkin and A. Donde, 
N. W. Ykcher— silver acts very slowly ; of magnesium, by Z. Roussin, S. Kern, 

A. Commaille, R. Bottger, D. Tommasi, K. Seubert and A. Schmidt, A. Schmidt, 

D. Vitali, F. J. Faktor, I. Nordenskjold, and N. Tarugi ; of zirui, by N. W. Fischer, 

F. Mylius and 0. Fromm, and J. Diamant ; of cadmium, by N. W. Fischer, F. Mylius 
and 0. Fromm ; of mercury, by E. Sonstadt, C. Barfoed, N. W. Fischer, and 
F. Bohn ; of aluminium, by H. W. Wiley, and C. Formenti and M. Levi ; 
N. W. Fischer, lead, and tin ; molybdenum, and tungsten, by E. F. Smith ; uranium, 
by N. W. Fischer, and J. L. C. Zimmermann ; rrhanganese, by N. W. Fischer ; iron, 
by N. W. Fischer ; and cobalt, by J. Thomsen, and N. W. Fischer. 

In 1820, E. Davy ^ prepared platinum in the form of a soft, dull black powder 
which is called platinum black, noir de phtine, Platinmohr or Platinschwarz — 

B. Geddes discussed the term Platimoor. E. Davy said that the platinum black 
which he prei)ared soiled any surface on which it was mbbed, and J. von Liebig 
added that, by ])ressure, it acquired a white colour, and a metallic lustre. Platinum 
black is a i)owerful catalytic agent. E. Davy at first thought it to be a nitrite 
of platinum, but J. von Liebig showed that platinum black is platinum in a fine 
state of subdivision. The metal, however, is more or less contaminated by im- 
purities absorbed or adsorbed from the system in which it is prepared. Platinum 
Ifiack was obtained by R. Blondlot by passing an electric current in nitrogen for 
3 hrs. between two discs, one of copper and one of platinum, 3 to 4 mm. apart, and 
heated to bright redness. The black powder on the platinum disc was digested in 
hot nitric acid to remove the copper, and a residue of platinum black remained. 
When alloys of platinum with zinc are treated with acids which attack zinc and not 
platinum, H. V. Collet-Descotils, and J. W. Dobereiner observed that the zinc 
is dissolved out, and platinum-black remains ; J. J. Berzelius used an alloy 
of platinum and potassium ; and L. Gmelin, an alloy of platinum, copper, 
and zinc with nitric acid. E. K. Rideal, A. A. Pollitt, I. E. Adaduroff and 
co-workers, I. 1. Tschukoif and co-workers, K. von Koppen, and G. Vavon 
obscu’ved that platinum black which has been heated above 300” is less cata- 
lytically active. Platinum-black is usually obtained by precipitation from aq. 
soln. of i)latinum salts. J. W. Dobereiner, J. H. Kastle and E. Elvove, F. Dobe- 
reiner, and J. von Liebig precipitated the platinum with zinc ; C. Brunner, with 
iron ; R. Bottger, with magnesium ; and F. A. McDermott, with aluminium. 
W. Hempel used a mixture of ferrous suphate and sodium hydroxide as pre- 
cipitant ; E. Davy, W. C. Zeise, W. Halberstadt, and J. von Liebig used alcohol 
in alkaline soln. — J. W. Dobereiner observed that sunlight favoured the reduc- 
tion ; W. Halberstadt, ether; A. Sieverts and H. Briining, R. Willstatter and 

E. W. Mayer, L. Wohler, 0. Loew, and 0. Loew and K. Aso, formaldehyde; 
A. Gerhardt, formic acid ; A. Tribe, potassium formate ; F. Gobel, J. W. Dobereiner, 
L. Mond and co-workers, and A. Gutbier and 0. Maisch, sodium formate ; 
J. T. Cooper, sodium tartrate ; R. Phillips, ammonium tartrate ; R. Bottger, 
potassium sodium tartrate ; M. R. Zdrawkowitch, glycerol and sodium hydroxide ; 

C. Paal, hydrazine hydrate ; J. W. Dobereiner, sugar ; and A. Sieverts and H. Briin- 
ing, magnesium. L. Pigeon, and J. L. Smith employed hydrogen as the reducing 
agent. C. Luckow obtained platinum black by the electrolysis of a very dil. 
soln. of platinic chloride. G. R. Levi and R. Haardt discussed the structure of the 
grai^ of the powder, and G. von Hevesy and T. Somiya, the preparation of 
platinum-black with a little lead ; the lattice measurements show that the lead is 
not in solid soln., and measurements of the grain-size, and of the electrolytic polari- 
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zation were made. O. Loew recommended the following method for preparing 
platinum black of great catalytic activity : 

An aq. soln. (50 to 60 c.c.) of platinic chloride (50 grms.) is mixed with 40 to 45 per 
cent, of formaldehyde solution (70 c.c.), the mixture cooled well, and then sodium 
hydroxide (50 grms.) dissolved in water (50 grms.) gradually added ; after keeping for 
1 2 hrs. the soln. is filtered. A yellow liquid, from which a small quantity of platinum is 
deposited on boiling, first passes through the filter, but as soon as most of the salts have 
been washed out of the residue, the filtrate assumes a deep black colour. The process is 
interrupted at this stage for several hrs. because the residue soon absorbs oxygon, the temp, 
rising to 36® to 40®, and the washings then pass through colourless. As soon as oxidation 
is complete, the residue is washed until completely free from sodium chloride, pressed, 
and dried over sulphuric acid. 

Some kinds of platinum-black deflagrate with a hissing noise when heated — 
even below redness. According to H. V. Collet-Descotils, that obtained from the 
alloy of zinc and platinum sometimes detonates like gunpowder — explosive 
platinum. The phenomenon is not the same as that associated with the f ulminating 
metals — 3 . 22, 11 ; and 8. 23, 14. Explosive platinum was prepared by 
J. W. Dobereiner, M. Faraday and J. Stodart, W. C. Zeise, R. Bunsen, H. Debray, 
H. St. C. Deville and H. Debray, J. B. J. D. Boussingault, and T. Wilm. When 
E. Davy’s platinum black is heated, it deflagrates with a hissing noise and a red 
flame. According to R. Bunsen, and H. Debray, the explosive property is evidence 
of a peculiar allotropic state of the metal ; but T. Strengers, and E. Cohen and 
T. Strengers showed that in the case of rhodium, and iridium, the phenomenon is 
due to the union of occluded hydrogen and oxygen. 

A film of platinum black may be deposited on platinum foil to be used as 
electrodes in conductivity measurements, etc. The metal so prepared is sometimes 
called platinized platinum. G. Magnus ® dipped the platinum in a slurry of water 
and ammonium chloroplatinate, and after drying, heated to redness. The operation 
was repeated until a film of the required thickness was obtained. K. Jablczynsky 
recommended a 0*3 per cent. soln. of platinic chloride, and 3 to 5 c.c. of formic 
acid made up to 100 c.c. with water. W. Geibel studied the process. The film 
was obtained by A. Smee, J. C. Poggendorfl, and F. Kohlrausch by electrodeposition. 
0. Lummer and F. Kurlbaum employed as electrolyte about 3 grms. of platinic 
chloride, 0*02 to 0*03 grm. of lead acetate, and 100 c.c. of water. Two platinum 
plates are cleaned with chromic acid and lowered into the soln. The current 
from a 4-volt accumulator is passed for 10 to 15 mins., reversing the direction 
of the current every half minute. The coating should be “ black and velvety ” 
in appearance. 

When platinum black is to be employed as a catalytic agent, it is usually 
deposited as a thin layer on some porous substance. Thus, platinized asbestos 
is prepared by moistening the asbestos with a 10 per cent. soln. of hydrochloro- 
platinic acid, drying, and igniting the mass. The asbestos was so prepared by 
R. Hare, and H. N. Warren. Other substances were treated in an analogous 
manner by W. Boehm, R. Bottger, E. Breslauer, J. F. Duke, J. Klaudy and 
0. Efrem, W. Majert, M. Neumann, E, Orloff, J. Perl, E. W. von Siemens and 
J. G. Halske, and C. Winkler. G. P. Thomson, and G. I. Finch and co-workers 
found that platinized asbestos gives an X-radiogram of asbestos alone ; and 
D. A. Richards added that after the asbestos has been platinized 28 times theX-radio- 
pam of the crystalline platinum appears. The platinum is deposited in cracks 
in the asbestos, the additional platinizations cause a splitting of the asbestos so 
that a fresh surface is exposed. The grains of platinum are estimated to be more 
than 15 A. — or 4 unit cell cubes — and less than 30 A. — or 8 unit cell cubes — in 
thickness. Platinized pumice is obtained by the same process as that employed 
for platinized asbestos. J. Stenhouse, and M. Figuier likewise prepared platinized 
carbon. E. V. Alexeevsky and I. D. Makaroff soaked the charcoal, previously 
ignited at 950®, in a soln. of chloroplatinic acid, dried the product at 100®, and 
reduced it at 120® to 150® with electrolytic hydrogen containing formaldehyde. 
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A. Piloyan and co-workers, and N. Bakh studied the properties of platinized 
charcoal ; I. E. Adaduroff and K. I. Brodovich, the carriers of the platinum 
catalyst ; and S. Vasileff and A. Frumkin, the poisoning of platinized charcoal 
as a catalyst. V. N. Morris and L. H. Reyerson, and M. 0. Kharmandar and 
G. D. Dakhnyuk prepared platinized silica ; and E. V. Alexeevsky and I. D. Maka- 
roff, platinized clay. 

Metallic platinum can be obtained as a' dull grey, soft, and porous mass called 
spongy platinum, momse de platine, or Platinschwann. It has the same sp. gr. 
as platinum, and when rubbed with a hard rod it furnishes flat particles with a 
metallic lustre. The particles can be welded by heating it to redness and hammering 
to form sheets and foil. Platinum sponge is obtained by igniting dried ammonium 
chloroplatinate, preferably in hydrogen. W. H. Wollaston ® emphasized the need 
for igniting the chloroplatinate at as low a temp, as possible, to prevent agglomera- 
tion, which makes the process a slow one. The preparation of spongy platinum 
was described by R. Bottger, J. W. Dobereiner, M. Faraday, K. A. Hirschberg, 
C. W. G. Kastner, J. N. Planiava, and G. Vulpius. Platinum sponge is employed 
as a catalytic agent, and it becomes less active the higher the temp., and the more 
prolonged the ignition. R. Feulgen recommended the following process for 
preparing spongy platinum which does not tend to pass into colloidal soln. during 
the process of washing before the removal of the chlorides is complete. It is also 
a very active catalyst. 

A soln. of 5 grms. of hydrochloroplatinic aoid in 5 o.c. of water is mixed with 7 c.c. of 
40 per C5ent. formaldehyde, and 5 grms. of sodium hydroxide dissolved in 10 (5.c. of water 
are gradually added. The mixture is allowed to remain for half an hour at the ordinary 
temperature, then heated for 15 mins, at 55° and poured into a half-litre flask half 
full of water. The flask is agitated violently for a few minutes, whicdi causes the precipitate 
to settle in coarse particles leaving an almost colourless supernatant liquor. The latter is 
decanted and the jirecipitato is washed with water strongly acidified with acetic acid, 
which again causes tlie formation of coarse particles which can now be washed as required 
without showing any tendency to pass into the colloidal state. The metal is finally filtered 
and dried in a vacuum over sulphuric acid. Great caution must be observed in the subse- 
quent admission of air into the desiccator as the metal readily becomes incandescent owing 
to absorption of oxygen. Previous to use, it is advisable to gi’ind and wash it once more. 

The plating of metals, say copper or brass, with platinum has been effected by 
spreading fine spongy platinum on the metal, then platinum foil, and afterwards 
rolling at ordinary temp., and at a red-heat. Processes were described by 
C. Bromeis,® M. Labonte and J. Dupuis, and M. Savard. E. Melly was not success- 
ful in platinizing metals with thin platinum films by using platinum amalgam by 
the process employed for gilding with gold amalgam, but he did obtain good results 
by dipping the clean metal in a dil. neutral or alkaline soln. of platinum tetrachloride, 
and then heating it to 60® ; R. Bottger recommended a mixture of 8 parts of sodium 
chloride with a soln. of 1 part of platinic chloride in 100 parts of water ; or a 
mixture of 1 part of ammonium chloroplatinate with 8 parts of ammonium chloride. 
Methods were also described by A. P. G. Daumesnil, A. Gawalowsky, J. Stodart, 

J. H. Johnson, J. A. Paterson, and C. Wilde. For the electrodeposition of platinum, 
vide infra. 

A. W. Wright obtained films of platinum on glass by spluttering from an 
electric discharge in evacuated tubes, and he found the most suitable press, is 1*5 
to 1*75 mm. in hydrogen. C. Muller, K. Lauch and W. Ruppert, K. Lauch, 
F. Rother and K. Lauch, J. Mazur, F. H. Newman, A. W. Gauger, G. I. Finch and 
co-workers, B. Dessau, C. H. Cartwright, L. Houllevigue, A. Kundt, and J. Patterson 
also prepared films in an analogous way — vide infra. A. Eilert described the 
preparation of platinum film electrodes. L. Hamburger observed that the film 
obtained by vaporization in a high vacuum contains ultra-microscopic particles ; 

K. Coper and co-workers found that the layers are not homogeneous. 

F. Liidersdorll prepared platinum lustres by pouring a soln. of dry platinic 
chloride in 95 to 96 per cent, alcohol into 5 times its bulk of oil of lavender. The 
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platinic chloride dissolves in the oil ; and when this mixture is painted on pottery 
glazes, and fired in a muffle at a dull red-heat, the so-called platinum lustre is 
produced. Thin films of platinum on porcelain and glass were also obtained by 

G. T. Beilby, K. Bottger, J. H. Brianchon, L. P. Cailletet, H. Dullo, M. F. L. Ehrlich 
and C. T. Storck, L. Eisner, A. Salv^tat, H. Schwarz, W. von Uljanin, and J. Zuber. 
C. F. Vasserot prepared platinum mirrors and platinum films on glass, etc., by 
mixing 1 part of a sat. soln. of borax in lavender oil with 10 to 15 parts of dry 
platinic chloride — according to the thickness of the desired film, spreading a uniform 
coat of the mixture on clean, dry glass, and afterwards fired the coated glass in a 
muffle at a red-heat. H. Barvir used oil of cloves ; B. Bottger, oil of rosemary ; 
L. Eisner, turpentine ; and J. Zuber, distilled tar oils. Other recommendations 
have been made by F. Bother and K. Lauch, H. Barvir, B. Bottger, P. D. Dankoff, 
J. B. A. Dode, J. W. Dobereiner, A. Jouglet, 0. G. Keiko, L. F. Nilson, A. Salvetat, 
J. S. C. Schweigger, and H. Schwarz. W. Beetz, and W. C. Bontgen could not 
prepare perfect films of platinum on glass. S. G. S. Dicker heated the object 
to be coated with a volatile platinum salt — e.g. platinous carbonylchloride. 

H. Mayer prepared alkali films of atomic thickness on platinum. 
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§ 8. Colloidal Platinum 

Mrs. Fulhame,! in her study of the action of reducing agents on metallic salts 
in 1794-, observed phenomena which would now be interpreted as effects due to the 
presence of colloidal metals ; and the same remark applies to phenomena observed 
by J. W. Dobereiner, and by A. Schmidt. G. Bredig prepared a colloidal solution 
of platinum, as a hydrosol, by spluttering platinum electrodes immersed in jce-cold 
water — 3 . 23, 10. The process was also employed by G. Bredig and R. Muller 
von Berneck, A. de Gregorio y Rocasolano, R. Fiirth, 8. Miyamoto, A. Voet, and 
C. Ernst. According to E, Muller, the hydrosol is not very stable unless water 
of the highest degree of purity is employed. M. Kimura observed that when a 
platinum wire is heated to incandescence, and then plunged into distilled water, 
the presence of colloidal platinum can be detected by ultra-microscopic examination. 
H. Kuzel prepared the colloid by bringing the element into a fine state of sub- 
division by grinding, cathodic spluttering, etc., and then treating it for long periods 
alternately with dil. acidic soln. and dil. alkaline or neutral soln. under the influence 
of moderate heat, and violent agitation. After each treatment the material is 
washed with distilled water or other solvent until it is free from the reagent em- 
ployed. S. Miyamoto used the silent discharge, E. Jirsa observed that in some cases 
the colloidal particles are probably oxides. 

When a very dil. soln. of a platinum salt, say hydrochloroplatinic acid, is treated 
with a reducing agent, the platinum which is formed may be in colloidal soln., or 
a precipitate may be formed, which, when washed with distilled water, is peptized 
as the associated salts are washed away. K. Regel observed that if potassium 
chloroplatinate precipitates are treated with magnesium and hydrochloric acid, 
colloidal platinum is formed. 0. Loew, Kalle and Co., H. Schulze, E. C. Auerswald, 
Y. Shibata and K. Yamasaki, and A. Lottermoser obtained colloidal soln. with 
formaldehyde as reducing agent in alkaline soln. ; K. Shigena, formaldehyde with 
sodium citrate as peptizer ; I. Sano, carbon monoxide. N. Castoro employed 
acraldehyde as reducing agent ; J. Sameshima, coal gas ; L. Garbowsky, 
acetaldehyde, propyl aldehyde, valeraldehyde, salicylaldehyde, phenol, pyrogallol* 
phloroglucinol, resorcinol, hydroxy-acids — salicylic, protocatechuic, gallic, tannic, 
and quinic acids — vanillin and guaiacol. Benzaldehyde did not give a colloidal 
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soln. F. Henrich examined the multivalent phenols and photographic developers 
like eikonogen ; pyrocatechol, in an alkaline alcoholic soln., furnished a deep brown 
organosol. Kalle and Co. used hydroxylamine as reducing agent ; A. Gutbier, 
hydrazine hydrate ; A. Gutbier and G. Hofmeier, and G. Hofmeier, hydroxylamine 
hydrochloride, hydrazine hydrochloride and sulphate, and phenylhydrazine hydro- 
chloride ; A. Skita and W. A. Meyer, hydrogen in the presence of a soln. containing 
some gum arabic ; Y. Shibata and K. Yamasaki, and J. Donau, carbon monoxide ; 
L. Wohler and A. Spengel, an ethereal soln. of phosphorus in the presence of gelatin ; 
A. Sieverts and E. Peters, sodium hypophosphite, or phosphite ; and J. Meyer, 
sodium hyposulphite. A. Muller and co-workers obtained colloidal soln. in phos- 
phoric acid. 

The stability of the colloidal soln. is greatly enhanced by the presence of pro- 
tective colloids. R. Zsigmondy, G. Bredig, F. Kiispert, A. Gutbier and A. Zweigle, 

J. Groh, H. Plauson, C. Paal and C. Amberger, S. I. Djatschkowsky, and T. S. Price 
and J. A. N. Friend used gelatin ; A. Gutbier and co-workers, extract of Irish moss, 
or extract of quince seeds ; G. Hofmeier, and A. Gutbier and G. Hofmeier, gum 
arabic ; Kalle and Co., C. Paal, and C. Paal and C. Amberger, sodium protalbinate or 
lysalbinate ; F. Evers, caoutchouc ; A. H. Erdenbrecher, sugars ; L. Garbo wsky, 
phenol, phloroglucinol, pyrogallol, resorcinol, quinol, catechol, guaiacol, salicylic 
and gallic acid, protocatechuic acid, tannic acid, quinic acid, acetaldehyde, 
propaldehyde, valeraldehyde, and salicyaldehyde, but not benzaldehyde ; L. Hugou- 
nenq and J. Loiseleur, glycogen; F. Henrich, eikonogen; and C. Amberger, 
lanolin. A. Gutbier and G. Hofmeier, and G. Hofmeier obtained the hydrogel by 
concentrating in vacuo, over sulphuric acid, the colloidal soln. obtained by reducing 
a soln. of a platinum salt with hydrazine hydrate, in the presence of gum acacia 
as protective colloid. A. F. Benton made the gel as a shining black substance 
containing approximately 40 to 50 mols. of water per mol. of platinum by adding 
a boiling soln. of sodium chloroplatinate — 29 grins, of platinum per litre — to a 
boiling, 5 per cent, of sodium formate, and washing away the electrolyte by decan- 
tation ; the second washing, after standing two days, yields the hydrogel. 

A series of platinum organosols has been prepared by the methods of T. Svedberg 
— 8 . 23, 10. K. Degen obtained the colloid in alcoholic soln. T. Svedberg found 
that the colloid is stable in amyl acetate, ethyl acetate, amyl alcohol, i6*o-butyl 
alcohol, acetone, w-propyl alcohol ; but unstable in ethyl ether, chloroform, ethyl 
alcohol, and methyl alcohol. The stability is not dependent on the dielectric 
constants of the media. J. Billitzer obtained colloidal soln. in alcohol, and in 
chloroform ; J. Lindeman and T. Svedberg, in alcohol and ether ; and T. Svedberg, 
and E. F. Burton, in ethyl malonate. E. C. H. Davies and V. Sivertz studied the 
rhythmic precipitation of platinum on silica gel. H. P. Walmsley studied the 
aerosol of platinum. 

The general properties of the colloidal soln. of platinum were discussed by 
A. Ivanitzkaja and L. Orlova, W. Pauli and T. Schild, N. P. Peskoff, J. Billitzer, 
E. F. Burton, H. Freundlich, S. S. Bhatnagar, and E. Jordis. R. Gans and R. Gala- 
troni inferred from the absorption spectrum that the submicroscopic particles of 
the colloid are, like the corresponding gold and silver amicrons, spherical in form. 
E. Muller said that the size of the particles is between that of silver and that of gold ; 
R. Zsigmondy said that the upper limit for the average diameter is 44/x/x ; F. Ehren- 
haft gave 0*58 X 10“^ to 0*60 X 10“® cm. for the mean radius ; E. F. Burton found the 
diameter is between 2 X 10“^ and 6 X 10“® cm. ; L. Rolla, 30/uft ; and H. Bechhold 
studied the passage of the particles through gelatin-filters. S. W. Pennycuick found 
that the surface of colloidal platinum particles consists of a platinic acid, probably 
H 2 pt(OH)(j. Wo. Ostwald discussed the variation of colour of the colloidal soln. 
with varying degrees of dispersion. According to E. Miiller, the colloidal soln. 
with very small particles is red, and with particles not so small, the colour is brown. 

K. A. Hofmann and V. Wolfl observed the ethersol produced with magnesium phenyl 
bromide has a fine red colour. L. Wohler and A. Spengel, L. Wohler, and 
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B. Delachanal and A. Mermet found that the red colour — ^rod C(dloidfll plfttinuni — 
produced when soln. of platinum salts are treated with stannous chloride is due 
to the presence of colloidal metallic platinum in a very fine state of subdivision, 
and that the formation of this in place of the more usual brown colloidal metal 
is due to the action of stannic chloride and its products of hydrolysis as protective 
colloids. The red colloid is also formed when the reduction of platinum salts is 
effected by means of a soln. of phosphorus in ether, if gelatin is added as a protective 
colloid. The identity of the two red substances has been established by spectro- 
scopic observations. If the colloidal soln. obtained by reduction with stannous 
chloride is shaken up with ethyl ether or ethyl acetate, the organic solvents take 
up the red colour, and this is found to be connected with the solubility of stannic 
ciiloride in these media, in which it plays the part of protective colloid. When the 
aq. soln. is diluted with a large volume of water, or when the ethyl acetate soln. 
is poured into water, a chocolate-brown precipitate is obtained. According to 
E. A. Schneider, the precipitate has the composition PtSnsOs, but actually no 
definite compound is formed because the composition of the precipitate varies 
considerably with the conditions under which it is produced. It is probable that 
it is analogous with purple of Cassius, and is a mixture of colloidal platinum and 
colloidal stannic acid. The properties of the purple of Cassius, and red colloidal 
jilatinum are similar. 

J. Duclaux found that the osmotic press, of the soln. is less than 2 cm. of water. 

C. Thomas said that the change to white of the colour of the ultramicroscopic 
particles marks the beginning of coagulation. P. Lai and P. B. Ganguly observed 
that the colloid is coagulated by exposure to ultra-violet light. E. Muller studied 
the polarization, and extinctive coeff. of the colloidal soln. ; A. T. Williams, and 
0. Scarpa, the spectra of colloidal soln. of platinum ; E. B. Spear and co-workers, 
the coagulation of the sol in ultra-violet light ; and E. B. Spear and K. D. Kahn, 
the i)recij)itation of the colloid on metallic surfaces. H. Freundlich observed that 
the hydrosol of platinum shows anodic convection like arsenic sulphide sol. 
S. W. Pennycuick studied the cataphoretic velocity. L. Rolla found that the 
velocity of migration of the colloidal particles in an electric field with a drop of 
potential of 1 volt per cm. is 24*0 X 10“^ cm. per second ; T. Svedberg gave for the 
lower limit 7*6 X 10"*^ cm. per second ; and E, F. Burton, 2*3 X 10~''» cm. per second 
for the speed of colloidal soln. in ethyl malonate. The subject was discussed by 
A. Einstein, F. Evers, J. J. Bikermann, N. Bach and N. Balaschowa, W. Biltz, 
and W. R. Whitney and J. 0. Blake. 

According to L. Liebcrmann, reddish-brown, colloidal soln. of platinum become 
dark brown when hydrogen is passed through the liquid. The colloidal soln. of 
platinum dissolves hydrogen gas roughly in proportion to the concentration. 
E. 0. Auerswald studied the subject. G. Kernot and F. de 8. Niquesga found that 
some protective colloids — e.g. gum arabic, dextrin, and albumen — reduce the pro- 
portion of gas absorbed, but sucrose has a negligibly small effect. In virtue of the 
absorbed hydrogen, colloidal platinum favours many reductions catalytically 
though the activity of the colloid decreases with use, and the chemical work done 
increases, but not proportionally, with the cone, of the colloidal soln. Thus, 
C. Paal and A. Schwarz found that acetylene is reduced to ethylene and ethane ; 
and ethylene to ethane. C. Paal and J. Gerum observed that many organic 
substances such as unsaturated oils are hydrogenized — e.g. linseed oil is hardened 
to a white fat. J. Donau found that a borax bead is coloured reddish-brown by 
colloidal platinum. J. Eggert found that ferric salts are reduced to the ferrous 
state ; and C. Paal and H. Buttner, that ammonium molybdate is reduced. 
E. C. Auerswald studied the poisoning of the catalytic activity of platinum hydrosol 
by mercury. 

L. Liebermann observed that the colloidal soln. of platinum contains activated 
oxygen. C. Paal observed that carbon monoxide is oxidized by oxygen to carbon 
dioxide in the presence of colloidal platinum ; and C. Paal and A. Schwarz, that 
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hydrogen is oxidized to water. G. Bredig and B. Muller von Berneck studied the 
catalytic decomposition of hydrogen dioxide by colloidal platinum ; the activity 
diminishes with increasing proportions of protective colloid which may be present. 
Thus, J. Groh found the effect of increasing the percentage proportion of gelatin 
on the relative times required to decompose 50 per cent, of hydrogen peroxide : 

Gelatin 0-000 0-001 0-010 0-050 0-100 

Time for decomposition . . 100 437 460 620 983 

According to G. Bredig and K. Ikeda, and T. S. Price and J. A. N. Friend, the 
activity of the colloid is decreased by hydrogen sulphide or cyanide which are 
metaphorically said to poison the reaction. C. J. Farmer and F. Parker observed 
that the activity of the colloid is increased by a short exposure to ultra-violet light, 
but is decreased with a long exposure until it finally ceases as a black, flocculent 
precipitate is formed. T. S. Price and J. A. N. Friend observed that the presence 
of colloidal platinum favours the reaction between hydrogen dioxide and permono- 
sulphuric acid ; and J. A. N. Friend, the reaction between hydrogen dioxide and 
j)otassium persulphate. G. L. Clark studied the subject. 

R. Bars, R. Fiirth, H. P. Walmsley, and L. Hamburger studied the aerosols 
of platinum. 

0. Bobertag and co-workers found that the metal in colloidal soln. is flocculated 
by rapid cooling. G. Bredig’s colloidal soln. is flocculated when cooled to —70° ; and 
C. J. Farmer and F. Parker noticed that the metal is flocculated by a prolonged 
exposure to ultra-violet light ; and M. Annetts noted that the colloid becomes less 
stable on exposure to cathode rays. P. B. Ganguly and N. R. Dhar, and E, B. Spear 
and co-workers studied the subject. E. Muller noted the rapid precipitation of the 
metal by a few drops of hydrochloric acid. H. Freundlich studied the coagulation 
of the soln. by electrolytes. A hydrosol, with 0-7 millimol of platinum per litre, is 
(coagulated by soln. of sodium chloride with 2-5 millimol per litre ; potassium chlo- 
ride, 2*2 ; silver nitrate, 0*22 ; sulphuric acid, 0*12 ; sodium hydroxide, 1*30 ; barium 
chloride, 0*058; uranyl nitrate, 0*065; lead nitrate, 0*011 ; barium hydroxide, 
0-058 ; and aluminium sulphate, 0*007. S. W. Pennycuick studied the exchange of 
ions at the surface of colloidal platinum. W. Biltz found that a trace of ferric, 
aluminium, cerium, zirconium, or chromium hydroxide precipitates the colloidal 
])latinum from 1 or 2 c.c. of the sol. N. Pappada found that a 4 per cent. soln. of 
mercuric chloride does not precipitate the colloidal soln. unless it b(? warmed ; soln. 
of potassium cyanide or hydrocyanic acid change colloidal platinum chemically ; 
there is also a chemical reaction with the halogens — e.g. chlorine or iodine ; ()*1A^- 
soln. of non-ionized, organic substances — e.g. methyl or ethyl alcohol, glucose, and 
saccharose — coagulate the sol, but N- and more cone. soln. do not do so ; 2 c.c. 
of ()*liV-soln. of ^drochloric, nitric, and sulphuric acids coagulate the sol, likewise 
also with 1 c.c. of iV-CsCl ; 1*5 c.c. of iV-RbCl — incompletely, and likewise so with 
A-KCl, iV-NaCl, and iV-LiCl ; coagulation occurs with 3 c.c. of 2iV-KCl ; 1 c.c. 
of 0*liV-BaCl2, 0*liV-SrCl2, and 0*l^-CaCl2 ; and with 5 drops of 0*lA^-Al2(S04)3, 
and 0*liV-Cr2(S04)3 ; no coagulation occurred with 0-liV-soln. of CsCl, RbCl, 
KCl, NaCl, or LiCl, or with the corresponding bromides, iodides, sulphates, or 
nitrates. The coagulation of the sols was studied by S. W. Pennycuick and 
R. J. Best, A. Voet, P. C. L. Thorne and co-workers, W. D. Bancroft, Wo. Ostwald, 
and A. Ivanitzkaja and co-workers. E. B. Spear and K. D. Kahn observed that 
colloidal soln, of platinum are coagulated by metal plates ; and M. Annetts, by 
cathode rays. The plates are more active if roughened. The order of decreasing 
activity is : zinc, steel, nickel, tin, and copper. A. de Gregorio y Rocasolano 
studied the ageing of the sol. Y. Shibata and H. Kaneko studied influence of the 
sol on the rate of oxidation of pyrogallol. 
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§ 9. The Structure of Platinum 

R. J. Hatty ^ first suggested that the crystals belong to the cubic system. He 
said : la forme de petits cristaux de platine m'a paru itre celle du cube ; A. Breithaupt 
confirmed this with crystals of platinum from Russia ; and F. Mohs said that the 
crystals are hcxahedral. G. B. Sowerby found native platinum with a laminated 
structure. Platinum usually occurs in grains or scales, occasionally in lumps or 
nuggets weighing up to 21 lbs. — vide supra. The structure of these grains was 
discussed by R. Beck, H. C. H. Carpenter and S. Tamura, B. von Cotta, A. Daubree, 
M. Ginsburg, E. Hussak, A. Inostranzeff, B. C. Karpofi, A. Liversidge, S. Meunier, 
J. Orccl, V. Poschl, J. W. Retgers, F. Rinne, S. F. Schemtschuschny, and 
G. H. Stanley and P. A. Wagner. Well-formed crystals are comparatively rare. 
C^ubes or distorted cubes are the most common crystalline forms. P. V. JeremejefT 
described some crystals which he said were usually hcxahedral, rarely octahedral. 
No cleavage was observed, but there is some twinning about the (lll)“plane. 
Octahedral forms were also observed by B. Hussak, G. B. Sowerby, and F. Limmer. 
J. Orcel obtained octahedral and tetrahedral crystals by volatilization. The colour 
and streak of platinum are whitish steel-grey. F. Mylius and R. Dietz noted that 
the fracture of platinum is crystalline ; native platinum has a hackly fracture. 
A. Jedele studied the corrosion figures. R. Gans and R. Calatroni discussed the 
nature of the ultra-microscopic particles of platinum. M. Berek discussed the micro- 
detection of platinum in ores. 

J. J.Ebelmen obtained, by chance, during the fusion of some silicates, octahedral, 
and ciibo-octahedral crystals of platinum ; and J. Joly obtained small octahedral 
or cubo-octahedral crystals by heating platinum in contact with quartz, or topaz. 
G. T. Beilby observed that the polished metal has a transparent, glass-like skin 
which may pass into minute scales or granules. A. Gimtz and H. Bassett observed 
that in high temp, electric furnaces, where platinum is near its m.j)., the metal 
may be sublimed to form small crystals 0*0085 to 0*014 mm. in size. These crystals 
may be cubic or octahedral, or a combination of these forms, or a combination of 
cubic and tetrahedral forms. G. T. Beilby, and H. Zahn and J. Kramer noted 
that amorphous layers are converted into the crystalline metal at a definite temp. 
G. D. Preston studied the twinning of the crystals. G. A. Hulett and H. W. Berger, 
and H. Moissan observed that small crystals are formed as a dusty sublimate when 
platinum is heated in the electric furnace ; G. P. Thomson and co-workers, the 
crystalline structure of thin films ; and W. Crookes, that platinum sublimed at 
1300° furnishes hexagonal plates with a metallic lustre. F. W. Constant observed 
mosaic crystals. 

W. Campbell found that by suitably cooling platinum, a dendritic structure 
could be developed in the metal. Dendrites, represented by the so-called platinum 
tree, were obtained by G. F. Wach by the action of zinc on a dil. soln. of platinic 
chloride ; and W, Holtz wrapped a zinc-rod (1 mm. thick and 1*5 mm. in width 
at the bottom, and 3 mm. in width at the top) in paper, and when this was 
immersed in a soln. of platinic chloride, a platinum tree with many branches was 
developed. The tree had a metallic lustre and was hard enough to permit of filing. 

J. W. Mallet observed that the etching with aqua regia of platinum which has 
been fused showed up the crystalline structure ; and T. L. Phipson observed that 
the metal etched by aquit regia exhibits octahedral and tetrahedral forms , and 
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analogous results were obtained by A. Noble, F. E, Carter, F. Limmer, and 
T. Andrews. F. Bran showed the crystalline structure of the metal which had 
been exposed to anodic attack in hydrochloric acid. T. Andrews said that the 
general microstructure of platinum is allotrimorphic in character and derived 
from a system of interfering cubes and octahedra, the cubic and hexagonal form 
being frequently noticeable. The size of the larger crystal grains varies from 0*002 
inch to 0*04 inch in size, and the smaller crystals range from about 0*0002 inch 
to about 0*007 inch. J. Orcel, K. Gebhard and H. J. Wiester, 0. Feussner, 
E. Schmid, and F. W. Constant studied the subject. S. Kalischer found that 
platinum wire which showed no signs of crystallization became distinctly crystalline 
after being heated to redness. M. Soc^ze noted that platinum which had been 
heated for a few days in the vicinity of its m.p., acquired a crystalline structure 
showing cubic and octahedral forms. L. Holborn and co-workers observed that 
chemically pure platinum after being heated to 1670® was distinctly crystalline. 
S. Dembinska found that deposits several m/x thick show no crystal structure until 
they have been heated beyond a critical temp., 250° to 300°. 0. Feussner showed 

that platinum does not crystallize on annealing below a certain temp, limit. The 



Fig. 4. — The Rocrystallization of Platinum, 
and tho Relation between Temperature, 
and Grain-Size. 


curve representing the annealing 
temp, and grain-size is hyperbolic 
and concave to the temp, axis so 
that a relatively small rise of temp, 
between 800° and 900°, Fig. 4, causes 
a large increase in the size of the 
crystals, but a similar rise of temp, 
between 1200° and 1500° has a very 
slight effect on the size of the crystals. 
Plotting grain-size against the loga- 
rithm of the amount of deformation 
to which the metal has been sub- 
jected furnishes a straight line for 
all temp. The dotted lines in Fig. 4 
refer to the effect of temp, on the 
grain-size. W. Rosenhain also ob- 
served a development of the crystal- 
line structure by heating the metal 
for 4 hrs. in the flame of a bunsen 
burner. J. F. Daniell, and W. N. 
Hartley also studied the brittleness 
of platinum containing carbide, and 


phosphide. A. F. Nogues heated 
platinum gauze many hours in a current of hydrogen and observed marked 
evidence of the formation of cubic and octahedral crystals. J. L. Byers discussed 
the structure of cupellation beads ; and S. Dembinska, electrodeposited platinum. 
Z. Jeffries and R. S. Archer observed 450° to be the re-crystallization temp, of 
platinum. The subject was studied by J. Bohm and P. Feldmann. 

According to W. R. Hodgkinson and F. K. S. Lowndes, a platinum wire 
electrically heated in chlorine acquires a crystalline structure, but not so in bromine 
vapour. F. Seelheim also obtained lustrous crystals of platinum by passing 
chlorine over the red-hot metal. L. Troost and P. Hautefeuille observed that if 


platinum be heated in an inert gas containing a small proportion of chlorine, 
crystals of platinum appear in the cooler part of the tube. A. E. Tornebohm 
obtained a similar result by using a mixture of carbon monoxide, air, and chlorine. 
0. Kottig, and 0. L. Erdmann observed that octahedral crystals are formed when 
platinum is heated at bright redness for some hours in contact with potassium 
nitrate ; and F. Limmer obtained well-formed crystals by heating the platinum 
sponge in contact with cupric chloride. H. Moissan obtained crystals of platinum 
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by the decomposition of platinous chloride at a red-heat ; S. Cloez, and L. Pigeon, 
by the thermal decomposition of platinic chloride ; V. A. Jacquelain, and 

F. Limmer, by the thermal decomposition of potassium chloroplatinatc ; and 
W. Spring, by heating the metal with cone, hydrochloric acid in a sealed tube at 150°. 

H. Behrens found that rolled plates of the metal have a crystalline structure. 

G. Greenwood found that the cold-worked metal has a fibrous texture resembling 
that of other face-centred, cubic metals. The (lll)-direction is parallel to the 
drawing force, the texture is somewhat conical, and varies with distance from 
surface, the interior zones showing the greater fibrous development. J. A. M. van 
Liempt, H. Mark and K. Weissenberg, A. E. van Arkel, S. Tanaka, R. Vogel, and 
G. Tammann studied the effect of cold-working. J. A. Ewing and W. Rosenhain 
observed the development of slip-bands, that is, of lines developed on the surface 
of metals by plastic strain, and T. and C. R. Andrews showed that when platinum 
has been subjected to a stress, many of the individual large crystal grains forming 
the mass, under the influence of the strain, develop innumerable fine stress bands 
or slip-bands indicating crystalline slip. 

The area enclosed by the main lines of disruption roughly approximate to the size 
of the large crystal grains. The distances between the extremely fine lines or slip bands 
coincide approximately with the size of the minute crystals forming the mass, the finer 
slip bands indicate that the crystalline slip has taken place along the facets of the smaller 
(irystals. The direction of the main linos of crystalline disruption do not always coincide 
with the intercrystalline facet junctions of the large crystal grains. The lines of least 
resistance or greatest crystalline slip develop chiefly at an approximate angle of 45® to the 
pressure linos, but the line of greatest weakness in the mass structure of the motal is not 
always at that angle with the line of the disruptive force. 

A. W. Hull found that the X-radioi7ams of platinum correspond with a face- 
centred, cubic lattice with edge a=3*930 A. The subject was discussed by 
R. W. G. WyckofE. N. Uspensky and S. Konobejewsky gave a— 4-02 A. for 
cathodically spluttered platinum ; W. P. Davey, and G. Greenwood, gave 
a~3-912 A. ; and T. Barth and G. Lunde, a==3'903 A. H. Kahler found 
spluttered and ordinary metal have identical lattices. A. E. von Arkel, G. Brcdig 
and R. Allolio, V. I. Iveronova, G. R. Levi and R. Haardt, K. Matukawa 
and K. Shinohara, G. Natta, E. A. Owen and E. L. Yates, and G. P. Thomson and 
co-workers studied the subject. G. Bredig and R. Allolio gave a— 3*944 A. for 
the metal, and 3*908 A. for platinum black charged with hydrogen. A. Osawa 
found that the lattice expands 2*4, 2*9, and 2*8 per cent, when the metal is saturated 
with carbon monoxide, oxygen, and hydrogen respectively. A. W. Hull, and 
W. P. Davey calculated that the platinum atoms of the lattice are 2*780 A. apart. 
F. M. Jager and J, E. Zanstra observed evidences of dynamic allotropism by 
observing the change in the X-ray spectrum on a rising temp. R. Salvia found 
that the lattice dimensions do not permit of the entry of helium atoms. G. I. Finch 
and co-workers studied the structure of thin films ; E. A. Owen and E. L. Yates, 
the distortion of the lattice by occluded gas ; and J. A. M. van Liempt, the heat of 
loosening of the space-lattice. L. H. Reyerson and co-workers observed X-radio- 
gram patterns on platinum deposited on silica gel. 
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§ 10. The Mechanical Properties ot Platinum 

The specific gravity of platinum was reported by A. F. de Fourcroy i to be 
2106; and 20*85 for feebly-hammered platinum, and 20*98 for the strongly 
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hammered metal ; P. Musschenbroeck gave 27, M. H. Klaproth, 21-74 ; 
M. Chabaneau, 24-0, and J. Cloud, 23-5 — all three values are too high ; P. Berthier 
also gave some high values along with 21-47 and 21-53; J. J. Berzelius gave 
21-45 ; M. J. Brisson gave 19-5 for the metal which has been fused ; 20-3 for the 
hammered metal, and 21-0 for the wire ; M. Faraday and J. Stt)dart gave 21-3 for 
the sp. gr. ; D. Prechtl, 17-7 for the fused metal ; W. H. Wollaston gave 21-16 for 
wire, 21-25 for malleable platinum, and 21-4 for the wire drawn from the same 
metal ; B. Scholz gave 21-345 ; P. T. Meissner, 21-359 ; C. von Sickingen, 21-061 ; 
R. F. Marchand, 21-2668 to 21-3092 at 0° ; C. Schumacher, 21-1878 to 20-212 ; 
C. Barus, 21-31 ; R. Hare gave 21*16 to 21-31 for the hammered metal. 
0. J. Broch said that the mean value of the earlier determinations is 21-49. Col- 
lections of data were made by R. F. Marchand, R. Bottger, and F. W. Clarke, and 
observations on the subject were made by G. Osann. H. St. C. Deville and 
H. Debray gave 21-15 for purified metal not hardened ; and the highest value for 
the purified metal was 21*504 at 17-8717*6°. The lower values were attributed 
to the presence of sealed pores. W. A. Tilden gave 21-323 at 18718°; 
T. W. Richards, 21*31 at 20° ; P. W. Bridgman, 21-34 at 20° ; W. Schlctt, 21*1296 
to 21-4802 ; G. Wertheim, 20-513 to 20-518 at 10° to 15° ; J. Y. Buchanan, 21*5 ; 
E. Gruneisen, 21-39 to 21*44; T. W. Richards, 21-31; W. Gaede, 21-407; 
0. J. Broch and co-workers obtained 21*463 for purified strongly hammered metal ; 
and for the best representative value for a number of samples, they gave 21*49 at 
074 ° ; F. Mylius and R. Dietz gave 21-4 for the purified metal. A. W. Hull, and 
W. P. Davey gave 21*23 for the sp. gr. calculated from the X-radiogram data ; 
and W. P. Davey, 21-51. 

G. W. A. Kahlbaum and E. Sturm obtained 21*4316 to 21-4327 at 20°/4° for 
annealed wire, and 21-4152 to 21*4133 for cold-drawn wire ; and G. W. A. Kahl- 
baum, 21*4 at 20°/20° for the rolled or wire-drawn metal, and 21*1 to 21*3 for the 
compressed metal. The change in sp. gr. with mechanical work was further dis- 
cussed by W. Schlett, and F. C. A. H. Lantsberry. T. M. Lowry and R. G. Parker 
gave 21*3351 for the sp. gr. of the massive metal, and 21*3705 for the filings. 
G. W. A. Kahlbaum and E. Sturm obtained 21*3985 to 21*4312 for the purified 
metal, 21-4112, at 20°/4°, after torsion, and 2*4284 after annealing. G. Wertheim 
gave for the hammered metal subjected to a tensile stress before elongation 21*166 
to 21-275, and after cracking, 20*987 ; and with another sample, 20*753 to 21-207 
before elongation, and 21*029 after cracking — all at 12° to 13° — vide infra, elastic 
modulus. J. A, Groshans studied the density relations of the different elements. 
A. Sayno discussed some relations between the sp. gr., at. wt., m.p., and torsion 
modulus. G. Quincke gave 18-915 for the sp. gr. of the molten metal. 

T. Thomson gave 21-47 for the sp. gr. of spongy platinum ; G. Rose, 16-6340 ; 
L. Playfair and J. P. Joule, 21-169 to 21-243 ; E. H. Archibald, 21-16 at 24°/4° ; 
A. W. Warrington gave 21*45 at 0°, and added, 4*^4)0002660). B. Scholz 

gave 17-894 for the sp. gr. of platinum black ; J. von Liebig, 15*80 to 17*572 ; 
and G. Rose, gave 20-7732 to 20-9815 ; and L. Playfair and J. P. Joule, 17*766, 
but T. Sexl observed that sub-microscopic particles do not have a much lower 
density than massive platinum, C. Benedicks gave 1*37 xl0”®cm. for the atomic 
radius ; V. M. Goldschmidt, 1*380 A. W. Biltz and K. Meisel, W. Hulme-Rothery, 
E. H. Westling, J. C. Slater, M. L. Huggins, and G. Hagg discussed the packing 
density ; and G. Destriau, the atomic volume in the solid and liquid states. 

H. St. C. Deville and L. Troost 2 discussed the porosity of platinum. H. St. C. 
Deville and H. Debray 3 said that platinum is nearly as hard as copper, and it is 
readily polished ; and W. H. Wollaston observed that in compact masses, platinum 
is harder than copper, and softer than iron. T. Turner found the hardness of 
platinum on Mohs’ scale to be 4 to 5 ; and J. R. Rydberg, 4 to 4*5. S. Bottone 
observed the relative hardness of platinum to be 0*1107 when that of copper is 
0-1360 ; and F. C. Calvert and R. Johnson gave iron, 1000 ; lead, 16 ; and 
platinum, 375. C. A. Edwards gave 44 for BrineU's hardness ; and F. E. Carter 
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gave for cast, hard, and annealed platinum, respectively, 50, 97, and 47 ; and for 
the scleroscopic hardness of hard and annealed platinum, respectively, 21, and 7. 
Observations were made by P. Rehbinder, C. Johnson, and A. T. Grigorieff. 
0. J. Broch and co-workers found that a wire supported at its two ends soon acquires 
a permanent sag. G. T. Beilby observed that the metal is readily hardened and 
softened. G. Tammann and co-workers studied the effect of cold work on the 
hardness. 

W. H. Wollaston ^ remarked on the high tenacity of platinum wires and found 
that the metal is very ductile, for it can be drawn out into very thin wires — alone 
the metal can be drawn to a thickness of joVoth inch ; and when enclosed in silver 
which is afterwards removed by acid, it can be drawn to inch, or even to 

;,„’,(,„th iiuh, but in the latter case, the wire is not coherent in long pieces. 
G. A. B. Klingenstein also observed that the metal can be beaten out into thin 
lamina^ like gold-leaf. W. H. Wollaston found that the presence of a small pro- 
portion of iridium makes the metal harder, and less ductile ; and W. N. Hartley, 
that the presence of carbide and phosphide makes the metal brittle. K. Karmarsch 
found that the toughness of platinum lies between that of gold and that of copper ; 
and A. Baudrimont made a similar observation, and added that the tensile strength 
of a wire 0-410 mm. in diameter was 22*625 grms. per sq. mm. at 0° ; 19-284 at 
liKf ; and 17*277 at 2(Kf . D. H. Ingall gave 14-27 tons or 32,000 lbs. per sq. in. 
at 15''. W. Geibel found a wire 1 mm. in diameter broke with a load of 24 kgrms. 

E. Steininann studied the effect of annealing — vide infra, platinum-iridium alloys. 

F. E. ('arter gave for 0-5 mm. wire, for hard and annealed platinum, respectively, 
34 and 15 kgrms. per sq. mm., and percentage elongations in 2 inches, respectively 
0-8 and 32. A. Gaiffe noted how dust on the wires during the drawing may interfere 
with their tenacity. According to P. Phillips, the tenacity, with slow elongation 
under the action of a constant load, can be represented by x—a-\-b log t, where t 
is the time, and a and b arc constants. With a load of 500 kgrms. per sq. cm., 
the value of b is zero, and with increasing loads, the value of b increases. The 
time i indicates how long the load is acting before elongation begins : 

Load . r.00 654 771 854 952 1050 1247 1455 1560 

5x10* . 0 1-525 2-265 3-22 5-39 6-73 26-40 138-0 Fracture 

The results are plotted in Fig. 5 with the corresponding values for copper, silver, 
and gold. The wires were 0-0506 cm. diameter, and were annealed 5 mins, by a 
current of 8-5 amperes. F. A. and C. L. Lindemann found at the absolute temp. 

20*4°, 81°, and 290° K., that the tensile 
strengths of platinum were, respectively, 
8600, 7251, and 5080 kgrms. per sq. cm. 
F. E. Carter gave for hard and annealed 
platinum, respectively 17,000 and 15,200 
kgrms. per sq. mm. Observations were 
made by A. G. Grigorieff, and S. Erk. 
E. M. Wise and J. T. Eash found that 
purified platinum reduced 50 per cent, by 
cold work had an ultimate tensile strength 
of 36,000 lbs. per sq. in., proportional limit 
20,700 lbs. per sq. in., elongation 2-5 per 
cent, in 2 ins., and reduction in area 95 per 
cent. ; when fully annealed at 1100°, the ultimate tensile strength was 20,700 
lbs. per sq. in., elongation, 30 per cent, in 2 ins., and reduction in area 93’per 
cent. The addition of alloying elements in moderate amounts markedly increased 
the strength, and annealing temp., without detriment to the ductility. 

F. Kohlrausch gave 17,020 kgrms. per sq. mm. for the dartic modulus or 
Young's modulus of platinum ; E. Edlund gave 16,275 kgrms. per sq. mm. - 
C. Schaefer, 16,029 kgrms. per sq. mm. ; and E. Gruneisen obtained two samples 



Fig. 5.— The Effect of Different Loads 
on the Tensile Strength of Platinum. 
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respectively, 17,021, and 17,080 kgrms. per sq. mm. G. Wertheim found the 
elastic moduli, E kgrms. per sq. mm., of drawn and annealed wires to be : 


Thin wires Medium wires Thick wires 



Brawn 

Annealed 

Brawn 

Annealed 

Brawn 

Annealed 

E . 

. 16,052 

14,332 

17,159 

15,483 

15,986 

16,748 

Sp. gr. . 

. 21166 

20-753 

21-275 

21-083 

21-207 

20-987 


For drawn platinum wire, N. Katzenelsohn gave 17,187 kgrms. per sq. mm. ; 
K. F. Slotte, 15,989 ; G. Wertheim, 17,044 ; H. Tomlinson, 16,225 ; and 
A. Winkelmann, 16,926 kgrms. per sq. mm. ; and for annealed platinum wire, 

G. Wertheim gave 15,518, and G. S. Meyer, 

16,020 kgrms. per sq. mm. K. R. Koch and 
C. Dannecker’s results. Fig. 6, show that the 
elastic modulus is nearly constant as the 
temp, rises to 400°, after which it falls. 

W. Sutherland found the extreme values 
which have been reported were 14,370 and 
17,770 — mean 16,000. Observations were 
made by A. T. Kupffer, A. G. GrigoriefF, 

M. Cantone, M. Ascoli, L. P. Sieg, 0. Feuss- Fio. 6. — The Effect of Temperature on 
ner, and N. Gesehus. A. Wassmuth found Elastic Modulus of Platinum, 

the temp, coeff. of the elasticity coeff. is 

0-04978. C. Schaefer gave 0*732 for the temp. coefF. of the elastic modulus in 
percentages for 100° difference of temp, between 0° and -—186°. G. Wertheim gave 
for the elastic modulus of annealed platinum 16,518 kgrms. per sq. mm. at 10° to 
15° ; 14,178 kgrms. per sq. mm. at 100° ; and 12,964 kgrms. per sq. mm. at 200° ; 
and for the unannealed metal, 15,647 kgrms. per sq. mm. at 10°, and 16,224 
kgrms. per sq. mm. at —15°. W. Widder gave for the modulus of elasticity, 
i?=E 2 o{l -0-0005734(0-20)}. K. F. Slotte gave : 

10 " 20 " 30 " 50 " 70 " 

E .16,210 15,989 14,711 13,947 13,759 kgrms. per sq. mm. 

H. Tomlinson gave for Young’s modulus, 1490x10® grms. per sq. cm,; and 
A. Mallock, 1-27 for the ratio of Young’s modulus at —273° and at 0°. P. Lasareff 
found the elastic limit is proportional to w®/®, where n is the number of atoms per c.c. 
E. Gruneisen gave 1-0014 for the ratio of the adiabatic to the isothermal elastic 
modulus ; and 0-368 to 0-387 for Poisson’s ratio, i.e, the ratio of the lateral con- 
traction to the longitudinal extension ; C. Schaefer gave 0-22 ; F. E. Carter, 0*387 ; 
and H. Tomlinson 0*076. G. M. F. Sayre studied the elastic after-effect ; and 
G. Tammann, the effect of cold-work on the physical properties. 

C. Schaefer found the rigidity or torsion m^ulus to be 6593-6 kgrms. per sq. 
mm. ; E. Gruneisen gave 6220 kgrms. per sq. mm. at 18° ; W. Sutherland gave 
6500 ; H. Tomlinson, 6620 ; F. Horton, 6585 ; G. Pisati, 6280 ; A. T. Kupffer, 
6370 ; and B. Gutenberg and H. Schlechtweg gave 6-8 X 10^2 dynes per sq. cm. 
K. R. Koch and C. Dannecker observed that the effect of temp, on the torsion 
modulus T kgrms. per sq. mm., and the damping coeff., K, of wires 1-507 mm. in 
diameter, and 372-0 mm. in length is small, being 

0 ®. 200 " 400 " 600 " 800 " 1000 " 1200 " 1400 " 1600 " 1700 " 

T . 7240 7240 7200 6940 5740 4710 4130 3600 3300 2860 

K . 1 001 1 001 1 001 1-024 1 108 1 101 M3 M7 1-27 1-5 

P. E. Carter gave 6-10 dynes per sq. cm. for the rigidity ; and H. Tomlinson, 
692-7 X 10® grms. per sq. cm. Observations were made by R. H. M. Bosanquet, 
J. Konigsberger, A, G. Grigorieff, K. lokibe and S. Sakai, and G. Wertheim. 
P. W. Bridgman observed that the rigidity increases under press. 2*4 per cent, 
per 10,000 kgrms. per sq. cm. ; and that there are no breaks in the curves of shearing 
stress and pressure. The subject was discussed by L. H. Adams. The elastic 
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after-efiect was found by E. Rebkuh to increase slightly with rise of temp. 
H. Sieglerschmidt studied the relation between the elastic modulus and the thermal 
expansion j 0. Forster, the relation between the elastic modulus, the sp. ht., 
and the at. wt. ; L. P. Sieg, the relation between the elastic modulus and the m.p. ; 
H. Jeffreys, the relation between the tensile strength and the m.p. ; A. H. Stuart, 
and J. Kleiber, the relation between the elastic constants and the sp. ht. ; and 
A. Sayno between the sp. gr., the at. wt., the m.p., and torsion modulus. W. Suther- 
land gave 0*82^/T»i, where e denotes Young’s modulus at 0°, and E, 

at absolute zero ; and is the m.p. of the metal. The relation is imperfect 
because it gives a finite value for the modulus at the m.p. whereas it ought to give 
a zero value. Otherwise the observed values are approximately in accord with the 
expression. A. Jacquerod and H. Mugeli gave for the bcmding elasticity of 
platinum 19,900 kgrms. per sq. mm. at 0°, and 0*000075 for the temp, coeff. between 
0° and 100°. F. E. Carter gave for the volume elasticity 24*7 dynes per sq. cm. ; 
and for Ericsen’s ductility test of hard and annealed platinum, respectively, 7*8 
and 12*2 mm. K. lokibe and S. Sakai gave for the rigidity and logarithmic decre- 
ment» for periods of about 10 seconds : 



27° 

191° 

369° 

604° 

743° 

Kigidity X 10“^^ 

. 6-41 

6-33 

6-18 

5-80 

5-04 


26° 

191° 

385° 

604° 

690° 

Log. door. 

. 00a25 

O-OaSS 

0-0a97 

0-0220 

0-0500 


and for the viscosity w=l*75xl0® at 15°. The subject was investigated by 
T. Kikuta, and G. Subrahmaniam. 

T. and C. R. Andrews found that the stress required to compress a platinum 
cube, of edge 0*30 inch, down to 10 per cent, of its original height, is 12*82 tons 
per sq. in. E. Griineisen gave 0*04x 10~i2 c.g.s. units for the cubic compressibility 
of platinum, and 0*39 X 10 to 0*40x10“® for the coeff. of cubical compressibility ; 
he found the effect of temp, on the coeff. of cubic compressibility to be : 

-ISO** 168'‘ 133° 164° 

j3xl0« . . . . 0-374 0-392 0-401 0-404 

The compressibility thus increases with rise ot temp., whereas the coeff. of thermal 
expansion decreases with a rise of temp. The results with a few metals are 
illustrated by the curves, Fig. 7. L. H. Adams gave 0*3x10“® to 0*37x10 ® 

megabars. P. W. Bridgman gave for wire at 30° 
8vjv:=—^0~^3•m-~hSxl0-^p)p, and at 75°, 
— 10”7(3'64 — I*8xl0“®j3)j» ; and for rod at 
30°, 0*0e305jt?, and at 75°, 8v/v==:^O*O03O9^. 

If p denotes the metal compressibility at 30°, and 
a, the coeff. of thermal expansion, P. W. Bridg- 
man gave ^=0*00305 for drawn rod, and 0*00360 
for drawn wire at 30°; (dj8/j3rfp) xl0-®--l*00 ; 
and -(da/adp)x 105=0*33. T. W. Richards 
found that the compressibility represented as the 
change in vol. which occurs between 100 and 500 
atm. press, is 0*21 x 10“® megabars. J. Y. Bucha- 
-/a?” 0” 20 (r 0*1835 for the linear compressibility in 

Fig. 7.— The Effect of Tempera- press. B. Zdanoff studied 

ture on tlie Compressibility of ^ ® compressibility coeff. of crystals. E. Wagner 
Platinum. deduced values for the effect of press, on the 

. -r A , M electronic density, and the electrical conductivity. 

A. Press, J. P. Andrews, E. GrUneisen, S. Ratnowsky, W. Wen-Po, G. F. Djang, 
and A. H. Stuart studied the relation between the thermal expansion at vol and 
compressibility ; W. Widder, the m.p. ; R. von D. Wegner, and G. A. Tomlinson 
studied the internal cohesion ; and R. Holm and B. Kirschstein, the adhesion. 
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C. E. Guye and H. Schapper ^ measured the viscosity of platinum at different 
temp, and found that with wires 23 cms. long, and 0*81 17 mm. diameter, the damping 
coeff. c, the period of oscillation, 0 seconds, and the second elastic modulus, N, 
were : 



100® 

60® 

0® 

180® 

-195® 

a 

. 2*976 

3*467 

4*696 

4*276 

3*024 

o 

. 1143 

M36 

1*133 

1*123 

1*111 

N X 10~“ . 

. 6-769 

— 

— 

— 

6*698 


B. Gutenberg and H. Schlechtweg gave 1*7x10® c.g.s. units at ordinary temp. 

C. E. Guye and S. Mintz studied the effect of temp, on the viscosity, and found 
that in passing from a high to a low temp, the original logarithmic decrements 
are not obtained. These differences are smaller the higher is the temp. S. Virtel 
studied the resistance law for the motion of sub -microscopical particles through 
gases ; and F. Hirata, through viscous liquids. M. Born and 0. F. Bollnow 
calculated the cohesive force of the atoms in the space lattice to be 5*62x10^^ 
dynes per sq. cm. 

T. W. Richards ® calculated for the internal pressure 347,000 megabars at 20° ; 
and this value is exceeded only by tungsten. J. H. Hildebrand and co-workers, 
and R. H. Mehl studied the cohesive press. 

D. V. Gogate and D. S. Kothari ^ gave 1819 for the surface tension of platinum 
at 2000°. G. Quincke calculated the capillarity coeff. of hard, drawn platinum to 
be 3025 grms. ; annealed platinum, 2388 grms. ; and molten platinum, 1 69*04 mgrms. 
P. Palladino said that methylene bromide gives a concave meniscus with platinum ; 
S. L. Bigelow and F. W. Hunter studied the effect of platinum walls on the capillarity 
of water, and of benzene ; and E. Warburg and T. Ihmori, the effect on the 
capillarity of water. E. Degen discussed the wetting of platinum by water ; and 
F. E. Bartell and M. A. Miller, the adhesion of water to the metal. 

The diffusion of various gases, etc., in platinum was studied by C. Matteucci,® 
and G. Moreau, and the subject is discussed in connection with the chemical 
properties of the metal. W. Kettembeil, and A. Coehn and W. Kettembeil 
observed that mercury does not diffuse in platinum, but N. T. M. Wilsmore found 
that platinum amalgam will make platinum swell. W. C. Roberts- Austen observed 
that platinum diffuses more rapidly in bismuth than it does in lead. The diffusion 
coeff. for platinum in lead is 1*69 per sq. cm. per day, at 492°. 

0. D. Chwolson ® gave 2700 metres per second for the velocity of sound in 
platinum ; A. Masson gave 2792*1 metres per second ; and G. Wertheim gave 
2684*9 metres per second for drawn wires, and 2733*4 metres per second for annealed 
wires. J. Kleiber found that the velocity of sound in metals is proportional to the 
sq. root of the product of the sp. ht. and the linear coeff. of expansion. Relative 
values were calculated by G. Wertheim on the assumption that the velocity in air 


is unity : 

Thin wiles 

A 

Medium wires 

A 

Thick wires 

A 

/ 

Drawn 

^ 

Annealed 

Drawn 

Annealed 

f 

Drawn 

Annealed 

8*241 

7*832 

8*467 

8*111 

8*218 

8*074 
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§ 11. The Thermal Properties of Platinum 

J . F. Daniell ^ measured the thermal expansion of platinum and found that a 
rod of unit length at 62°, became l'(X)9926 units just about the m.p. of the metal. 
M. G. von Paucker observed for the coeff. of linear expansion 0*0411612 ; F. C. Cal- 
vert and co-workers gave 0*0000068 between 0° and 100° ; A. Tissot, 0*058917 
between 16° and 82° • H. Fizeau, 0*0588206, and later, for purified platinum 0*05890 
at 20°, 0*05899 at 40°, and for the metal with 10 per cent, of iridium, 0 * 05884 . 
A. Matthiessen observed for the coefl. of cubical expansion between 7*52° and 97°, 
1+0*0425540+0*0710402). Observations were made by M. Thiesen, 
E. L. Nichols, and W. D. Flower. R, Benoit obtained values for the coeff. of linear 
expansion ranging from a=(884O*5+l*8902) x 10-». and a==(89Ol+l*2102) xl0-». 
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H. le Chatelier gave for purified platinum, a=0*04ll3, and for platinum with 
iridium 0-04105 between 0° and 1000° ; and T. Seliwanoff, a^O-OgOTb between 0° 
and about 1600°-a increases rapidly up to 150°, and thereafter, slowly. 
H. G. Dorsey gave a=-0-05815 between 20° and —180°; G. Shinoda, 9-9xl0-« 
between 15° and 1000° ; and L. J. Temeden : 


100’ 

200° 

300° 

400° 

500° 

600° 

700° 

800° 

aXlO». 8,050 

9,050 

9,175 

9,350 

9,530 

9,750 

10,000 

10,441 

Uriincisen gave : 

oXlO« 


-150” 

7*4 

-100° 

7*9 

0° 

8*9 

100° 

9*2 

875° 

11*2 


and S. Valentiner and J. Wallot gave the following results, plotted in Fig. 8, for 
the average temp. : 

-S-S" -15 9° -47 1° -55 8° -82*1° -133 8° -176-8° 

tt/10« . 881 871 858 844 838 816 757 666 

L, Holborn and A. L. Day found that a rod of unit length at 0° becomes I 
at temp., d°, between 0° and 1000°, where Z=(88680+l *32402) x 10“®, or 
Z - Zo(H O-Or,88O80+O-Ogl 32402) ; K. Scheel gave for 0° between 16° and 56°, 

Z^Zo(14-O*O588O60+O*O8l9502) ; between 16° 
and -190°, Z=Zo{l +0-0586150+0*0837002) ; 
between 100° and -190°, Z-:/o( 1+0*0687490 
+0-08314102— O-Oii 6940'^), and between 16° 
and —185°, K. Scheel and W. Heuse gave 
Z-Zo(l +0-0589110+0-0849102) ; R. Benoit, 

Z-rZo(l+O-O588680+O-O8l32402) ; H. K. Onnes 
and J. Clay, between 18° and —182°, Z=Zo(l 
+0*0590530+ 0-0849402) ; or volumetrically, 
v-i;p(l+O*O427160+O-O7l48402). J. B. Austin 
studied the subject. F. Henning observed 
that the changes in length of metre rods of 
platinum, and platinum with 20 per cent, of 
iridium, at 16°, were, respectively, — 1*649 
mm. and —1*553 mm. at —191°; +2-158 
and +2*006 mm., at 250°; 4*623 and 4-321 
mm., at 500°; 7-254 and 6*813 mm., at 750° ; and 10*051 and 9*483 mm., at 
1000 °. 

E. A. Owen and E. Ij. Yates measured the thermal expansion of the space- 
lattice of platinum up to 600°, and obtained for the coefi. of expansion at 0°, 
a““ao(l +0*0479080+0*08381 702 -O*Oii794503+O*Oi 429430^) which is in close agree- 
ment with the generally-accepted values for the material taken as a whole. 

E. Gruncisen found changes in the mean coeff. of thermal expansion by 
pressures of 1 and 1000 kgrms. per sq. cm. to be, respectively, 8*01 X 10“® and 
7*981x10-6 between 17° and —190°, and 9*00x10-6 and 8*976 Xl0“6 between 17° 
and — 1(X)°. H. Buff discussed the heat of thermal expansion. Relations between 
the coeff. of thermal expansion and other physical properties have been examined. 
For example, T. Carnelley, and E. M. Lemeray examined the relation between 
the thermal expansion and the m.p. ; H. Siegerschmidt, between the elastic 
modulus and the coeff. of expansion ; H. F. Wiebe, between the at. vol. and the 
coeff, of expansion ; S. Bidwell, between the electrical resistance, the sp. ht., and 
the coeff. of expansion ; A. Press, J. P. Andrews, S. Ratnowsky, G. F. Djang, and 
E. Gruneisen, between the thermal expansion, at. vol. and compressibility ; and 
Y. Endo, the expansion and the lattice energy. 

If the thermal conductivity of gold is 1000, C. Despretz 2 found that the value 
for platinum is 981*0. G. Wiedemann and R. Franz took silver— 100 as standard 
and found for platinum, in vacuo 9*4 to 11*7, and in air, 8*4 to 9*2 ; P. Riess gave 
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10*5 ; E. Becquerel, 7-93 ; R. Lenz, 10*3 ; F. C. Calvert and co-workers, 12*15 ; and 

G. Poloni, 11*7 at 18*25°. N. W. Fischer found that the thermal conductivities 
of copper, iron, and platinum are related as 12 : 7 : 6 at 100° ; and at 220°, as 
43 : 32 : 30. E. H. Hall, and E. Griineisen and E. Goens studied the subject. 
W. Meissner observed the thermal conductivity of platinum to be it=0*167 cals, 
per cm. per degree per second at 0° ; J. H. Gray gave A;=0*1861 between 10° 
and 97° ; and T. Barratt, 0*165 at 17°, and 0*170 at 100°. E. Hagen and 

H. Rubens represented the thermal conductivity at 0° between 0° and 
800° by A:— A;o(l +0*023640— 0*0^64002 ; and R. Holm and R. Stormer, by 
/:-O*699{l+O*OOO283(0-19*5)} between 19*5° and 1020°. P. W. Bridgman found 
a decrease in the thermal conductivity approximately, 1*9 per cent., for a change of 
press, of 12,000 kgrms. per sq. cm. ; and he gave for the press, coeff. of the thermal 
conductivity —0*0516. W. Jager and H. Diesselhorst gave 0*166 at 18° and 0*173 
at 100° for the pure metal, and 0*123 at 18° for impure metal. T. Barratt and 
R. M. Winter gave for k cals, per cm. per degree per second, 0*165 at 17° and 0*170 
at 100°. 

W. Swientoslawsky and S. Bakowsky 3 studied the evaporation of liquids from 
platinum surfaces. P. L. Dulong and A. T. Petit gave 0*0335 for the specific 
heat of platinum between 0° and 100°, and 0*0335 between 0° and 300°. 
H. V. Regnault obtained 0*03197 and 0*03294 between about 1 1° and 99° ; H. Kopp 
gave 0*0325 between 20° and 52° ; H. Tomlinson, gave between 0° and 100", 
0*031980+0*056302 ; R. Bunsen, 0*03234 and 0*032672 between 0° and 100° ; 
J, Joly, 0*0328 between 14° and 100° ; L. Schiiz, 0*03037 and 0*03295 between 15° 
and 100° ; and A. Bartoli and E. Stracciati, 0*032238 between 16° and 100°. 
Observations were made by E. Terres and H. Biederbeck ; and K. Schulz compiled 
a bibliography on the sp. hts. of the metals. J. Violle obtained for the mean sp. 
ht. between 0° and 

200° 400° 600° 800° 1000° 1200° 

Sp. ht. . 0*0323 0 0329 0*0341 0*0353 0*0365 0*0377 0*0389 

or, sp. ht.— ()*O317+O*OOO(XX)60. U. Behii gave for the purified metal, 0*0311 
between 18° and —79°, and 0*0293 between 18° and —186° ; W. Jager and 
II. Diesselhorst, 0*0326 between 17° and 100° ; W. A. Tilden, 0*0292 between 15° 
and —182°, and 0*03147 between 15° and 100°, 0*0338 between 15° and 435°, 
0*0377 between 0° and 1000°, and 0*0388 between 0° and 1177°. L. Kunz obtained 
0*0359 between 0° and 930° ; 0*0377 between 0° and 946° ; 0*0377 between 0° 
and 960° ; and 0*0378 between 0° and 1018°. A. Wigand working between 0° 
and the following temp, obtained 0*03145 at 32° ; 0*03181 at 54° ; 0*03204 at 97° ; 
0*03216 at 133° ; 0*03223 at 162° ; and 0*03230 at 199° ; similarly with W. Schlett, 
0*03055 at 8*37° ; 0*03072 at 9*84° ; 0*03144 at 49*36° ; 0*03118 at 50*45° ; 0*03198 
at 96°; 0*03206 at 111° ; 0*03236 at 207° ; and 0*03276 at 229° ; whilst W. P. White 
similarly obtained 0*03348 to 0*03355 at 500° ; 0*03423 to 0*03428 at 700° ; 0*03514 
to 0*03515 at 900° ; 0*03573 to 0*03578 at 1100° ; 0*03640 to 0*03647 at 1300° ; 
and 0*03675 to 0*03682 at 1500°. 0. Bystrom gave : 

0® 50® 100® 160® 200® 250° 300® 

Sp. ht. . 0*032386 0*032480 0 032668 0*032950 0*033326 0 033796 0 034750 

T. W. Richards and F. G. Jackson gave 0*0279 between 20*5° and —190*2° for 
platinum alloyed with some iridium. W. Plato gave for iridiferous platinum 
0*03369 at 6(X)°, and 0*03430 at 750°. H. Esser and co-workers gave 0*0348 
between 0° and 800°. J. Dewar observed 0*0135 at —223°. W. Gaede gave for 
purified platinum the true sp. hts. : 

17-6® 820® 47-8® 62-2® 77-2® 99-2® 

Sp. ht. . 0*03129 0*031466 0*031675 0*031798 0*031927 0*032046 

W. P. White gave : 

500® 700® 900® 1100® 1300® 1500® 

Sp. ht. . , 0*0366 0*0368 0*0380 0*0390 0*0400 0*0407 
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and E. Griineisen : 

- 150 “ 

Sp. ht. . . 0 0276 


- 100 “ 
0 0296 


0 “ 

00318 


100 “ 

00332 


876 “ 

0-042 


W. P. White gave c =0*031 98 +0-05340 ; C. S. M. Pouillet, gave c=0-0324 
+0*0540; J. W. Richards, c=O*O32386+O*O6940+O*O6l8802 ; W. Schlett, 
c=0*030695 +0*041410 between 0° and 100®; and c=0*030456 +0*0429720 
+0*0756102 between 0® and 300® ; A. Magnus, c =0*031 59 +0*05584680 between 
150® and 850° ; W. Gaede, c=0*03159 +0*041360-0*072802 for temp, between 
0® and 150® ; and N. A. Jones and co-workers gave Co ==5*40 +0*00177. F. M. Jager 
gave for the sp. ht., Cp=O*O3162+O*O5617250+O*O92332502. 

W. A. Tilden gave 6*05 for the atomic heat ; U. Behn, 6*3 from 18® to 100®, 
6*1 from J8® to -79®, and 5*4 from -79® to -186® ; T. W. Richards and F. G. Jack- 
son, 5*45 from 20® to —188®, and 6*3 from 20® to 100® ; 0. M. Corbino, 6*47 at 500®, 
and 7*37 at 1500° ; and J. Dewar, 2*63 at —223®. W. Zcidler, and F. Simon and 
W. Zcidler gave for the sp. and at. heats, Cp and Cp respectively : 



- 255 - 5 “ 

- 248 - 66 “ 

- 237 - 58 “ 

- 222 - 5 “ 

- 191 - 6 “ 

- 152 - 0 “ 

- 64 - 7 “ 

Cp 

. 0 00123 

0-00309 

0-00727 

0-0131 

0-0211 

0-0261 

0-0307 

Cp 

. 0-239 

0-604 

1-42 

2-66 

4-12 

5-09 

5-99 

F. M. Jager and E. Rosenbohm gave : 






100“ 

300 “ 

500 “ 

700 “ 

1000“ 

1300 “ 

1600 “ 

Cp 

Cp 

. 0 03142 

0-03256 

0-03353 

0-03421 

0-03600 

0-03676 

0-03626 

. 6-298 

6-537 

6-785 

7-037 

7-421 

7-816 

8-210 


0. M. Corbino measured the sp. ht. at constant vol. ; and L. Fabaro gave 
c^=:=:Cp{l +0*0463(7+273)}. E. Gruneisen said that the ratio of the sp. ht. at 
constant press, to that at constant vol. is 1*019 at 18®. W. Weber gave 0*0259 for 
the sp. lit. at constant vol., and he added that the temp, rises or falls by 100® if 
the metal be compressed or dilated, respectively, by one sixty-seventh. W. Schlett 
found the sp. ht. of 3 samples of commercial platinum vessels to range from 0*03118 
to 0*03168 : a cast specimen had a sp. ht. of 0*03168, when hammered to 2 mm. the 
value was 0*03134, and when cold-drawn to 0*5 mm., 0*03150 ; a specimen of cast 
platinum had a sp. ht. of 0*03188, and after annealing for 30 minutes at a white 
heat, 0*03145. F. M. Jager and co-workers found the sp. ht. of annealed platinum 
to be 2 per cent, higher than that of the unannealed metal. E. Gruneisen found 
that the mean sp. ht., c^, of platinum is increased by O-OelO per kgrm. per sq. cm. 
S. Bidwell studied the relation between the sp. ht., the electrical resistance, and 
the coeff . of thermal expansion ; A, H. Stuart, and 0. Forster, the relation between 
the elastic constants and sp. ht. ; and J. Maydel, the general formula. 

The melting point of platinum is so high that the metal was intractable in 
the furnaces available for melting metals during the first half of last century. 
W. Nasse ^ could not melt it in the hard-porcelain oven, but L. Eisner melted 
platinum black into small, metallic beads, and J. J. Prechtl did succeed in melting 
it in an oven heated by charcoal, and C. Aubel melted it in the hottest part of a 
charcoal blast-furnace, but W. Heraeus did not accept the evidence. V. Meyer 
melted the metal in a charcoal blast-furnace ; and H. Violette melted 50 grms. in 
a crucible made of gas-carbon heated in a fire-clay crucible in a furnace connected 
with a high chimney. The carbon, etc., here present would, according to 
J. B. Dumas, lower the m.p. of the metal. The metal does not melt in the strongest 
heat of a forge, although M. Faraday and J. Stodart obtained imperfect fusion ; 
if, however, the fuel be in contact with the platinum fusion may occur owing to 
the formation of silicides and carbides of platinum. The metal was fused in the 
oxy-hydrogen flame by E. D. Clarke, W. Maugham, A. Marcet, E. F. Diirre, and 
R. Hare. R. Hare melted 28 ozs. of platinum on a block of lime heated by the oxy- 
hydrogen flame ; and H. St. C. Deville, and H. St. C. Deville and H. Debray 
modified R. Hare’s procedure and were able to melt a kilogram of metal with the 
consumption of 60 to 100 litres of oxygen. F. Reich melt^ platinum on a block 
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of magnesite by the oxy-carbon monoxide flame ; and E. J. Chapman used the 
same source of heat. H. St. C. Deville also melted the metal in the oxy-coal gas 
flame ; and in the alcohol flame fed with oxygen. M. Brettel melted the metal 
by a few seconds’ exposure in the focus of a 3 foot burning lens. W. N. Hartley 
found that wires 0-025 mm. diameter can be melted in the flame of a candle ; 
W. Skey melted pointed wires in the ordinary blowpipe flame ; C. Fery melted 
thin wires in a bunsen burner. C. Fery and C. Cheneveau found that a horizontal 
wire heated electrically broke at 1690°, rather below the true m.p., a vertical wire 
similarly heated fused to a drop at 1710° ; a wire held vertically in the flame of a 
meker burner fused to a bead at 1740°, and in the oxy-coal gas flame, the fusion 
temp, was between 1700° and 1750° according as an oxidizing or reducing flame 
was employed. This shows that the m.p. of platinum, like that of silver, depends 
on the nature of the atmosphere in which the fusion occurs. The subject was 
discussed by C. W. Waidner and G. K. Burgess. K. C. Smith observed the sintering 
of precipitated platinum-black occurs at about 500°. J. G. Children, P. Bless, 
and C. Despretz melted platinum wires heated by the passage of an electric current, 
and, as previously indicated, C. W. von Siemens and A. K. Huntington, and 
others melted the metal in an electric furnace. M. Rabinovitsch studied the glow 
on heating the finely-divided metal ; R. Wright and R. C. Smith, the sintering of 
the finely-divided metal ; and J. A. M. van Liempt and J. A. de Vriend, the time 
of melting thin wires. 

The methods available for measuring high temp, were very unsatisfactory 
throughout the greater part of the nineteenth century ; and consequently the 
m.p. of platinum could not be determined with precision. Thus, E. Becquerel 
gave 1460° to 1480° ; J. Becquerel, 1560° to 1580° ; R. Pictet, 1700° ; H. Seger, 
1725° ; C. Barus, 1757° ; W. Holman and co-workers, 1760° ; F. Hoffmann, 1771° ; 
T. Erhard and A. Schertel, and J. Violle, 1775° ; L. Holborn and W. Wein, 1780° ; 
H. St. C. Deville, 1900° ; H. St. C. Deville and H. Debray, T. Carnelley, 
R. Pictet, and G. Quincke, 2000°; J. Dewar, 2100°; P. H. van der Weyde, 
2200°; H. A. Mott, 2300°; and C. F. Plattner, 2534°. J. C. Hoadley found 
that the metal begins to melt at 1621°. The early workers discovered that the 
metal could be welded at a white heat, and this property enabled W. H. Wol- 
laston to prepare compact masses of malleable platinum, and C. M. Marx, to repair 
injured platinum vessels, R. Spring found that many metals heated to temp, 
below their m.p. exhibit properties characteristic of the liquid state ; thus, when 
cylinders of the metals with plane surfaces of contact are subjected to press, for 
4 to 8 hrs. at 400°, all the metals tried, with the exception of platinum and antimony, 
were welded so thoroughly that if the piece be broken the fracture does not take 
place at the original surfaces of separation. 

J. A. Harker obtained 1710° for the m.p. of platinum, but this datum is too low ; 
L. Holborn and S. Valentiner gave 1789°, but this value is rather larger than that 
obtained by other investigators ; L. Holborn and W. Wien gave 1780° ; and 
L. Holborn and F. Henning, 1710°. F. Doerinckel, 1744° ; 0. Goecke, 1745° to 
1755° ; K. R. Koch and C. Dannecker, 1750° ; A. L. Day and R. B. Sosman, 1755° ; 
W. Nernst and H. von Wartenberg, 1745° ; W. Holman and co-workers, 1760 °; 
C. W. Waidner and G. K. Burgess gave 1753° ; H. E. Ives, 1764° ; F. Hoffmann, 
1771° ; F. E. Carter, 1755°. G. Ribaud and P. Mohr gave 1762° ; L. D. Morris 
and S. R. Scholes, 1773° ; W. F. Roeser and co-workers, 1773-5° ; F. H. Schofield, 
1773-3° ; and F. Hoffmann and C. Tingwaldt, 1773-8° for the f.p. Observations 
were made by 0. Ruff. The temp, determinations also depend on the values 
assigned to the constant in the equation employed in standardizing the pyrometers. 

H, St. C. Deville and H. Debray, and W. Heraeus noted the spitting of molten 
platinum during cooling owing to the liberation of absorbed gases as the metal 
solidifies. C. E. Mendenhall and L. R. Ingersoll found that platinum may be 
supercooled 370°, and that when the metal solidifies there is a momentary flash 
of light. J. L. Byers discussed the behaviour of platinum on cupellation. 
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Calculations of the m.p. from empirical equations have been made, and 
J. W. Richards thus obtained 1775°, and E. Brodhun and F. Hoffmann, 1771° ; 
L. 1. Dana and P. D. Foote gave 1755° for the best representative value ; and 
W. R. Mott, W. Guertler and M. Pirani gave 1760°, and K. Scheel, 1764°. J. John- 
ston calculated that the raising of the atm. press. 1 atmosphere lowers the m.p., 
and that at a press, of 46,000 atm. platinum would accordingly melt at 27° — that 
is, of course, if something else did not happen. C. T. Heycock and F. H. Neville 
measured the lowering of the f.p. of cadmium, thallium, lead, and bismuth by 
about a gram-atom of platinum in 100 gram-atoms of metal. P. W. Robertson, 
and W. Crossley discussed the relation between the at. vol. and the m.p. ; J. John- 
ston, the effect of press, on the m.p. ; A. Stein, the relation between the electrical 
resistance, the at. vol., and the m.p. ; T. Carnelley, and E. M. Lemeray, the relation 
between the m.j). and the coeff. of thermal expansion ; L. P. Sieg, the relation 
between the m.p. and the elastic modulus ; W. Braunbek, the lattice energy of 
melting ; H. Jeffreys, the relation between the m.p. and the tensile strength ; 
W. Tlerz, the relation between the m.p. and its vibration frequency ; W. Widder, 
and N. F. Dcerr, the relation between the m.p. and the latent heat of fusion ; and 
W. Sutherland, the relation between the m.p. and the elastic constants. J. Johnston 
observed that if D be the density of the substance at the m.p., T, the absolute m.p., 
and Q, the heat of fusion per gram, then the press, required to melt platinum at 
27° is log (T/27), or 46,000 atm. 

H. Moissan ^ found that the volatilization of platinum readily occurs in the 
electric arc furnace, indeed, the metal boils and distils as readily as water does at 
100°. 0. J. Broch and H. 8t. C. Deville observed no volatilization when melted 

in oxygen gas ; W. N. Hartley observed none in the oxy-hydrogen flame ; and 

F. Mylius and F. Forster, and R. W. Hall found no evidence of volatilization at 
high temp. If the rate of volatilization of osmium at 1300° is 1000, that of platinum 
is 2. On the other hand, A. Knocke observed that in vacuo platinum volatilizes 
at 540°, but not at 538°. W. Crookes observed that an electrically heated wire 
volatilizes nearly half as rapidly as gold ; and at 1300°, platinum lost in 2 hrs. 
0-019 per cent, and in 30 hrs., 0*245 per cent., although no loss was observed at 
900° ; he first thought that the volatility is due to the formation and decomposition 
of unstable, volatile oxides, but later gave up the hypothesis. R. W. Hall said 
that the behaviour of platinum when heated is best explained by the hypothesis 
that an oxide is formed which is stable at high and low temp., but unstable at 
intermediate temp. — vide infra, action of oxygen on platinum. F. E. Carter said 
that an appreciable volatilization occurs at 1000°. H. St. C. Deville also said that 
the metal volatilizes rapidly at a temp, a little above its m.p. ; and C. Zengelis, 
D. Balareff, H. M. O’liryan, and A. Guntz and H. Bassett observed some volatili- 
zation below the m.p. J. Orcel said that the metal is sensibly volatile at 1300°, 
and rapidly at 1500°. L. Eisner also observed that the metal volatilizes to some 
extent when heated in the hard porcelain oven. W. Crookes observed the losses 
in weight when platinum is heated in air at 1300° to be : 

.2 6 10 ]4 18 22 26 30 hrs. 

Loss . 0-019 0-062 0-095 0-128 0-169 0-195 0-218 0-245 

but no perceptible loss occurred during 20 hrs.’ heating at 900°. I. Langmuir and 

G. M. J. MacKay estimated the rate of evaporation of platinum, m grms. per sq. 
cm. per second, at different temp, on the absolute scale, T° K., and found log m 
==14-0~27800T-i~l*76 log T, or : 

. 1000° 1250° 1500° 1750° 2000° 

Grms. loss 8-32 x 10*"^® 20-4 x 10""^® 75-4 x 10~*^ 25-4 X 10*"® 1-95 X 10''®persq. cm. per sec, 

F, Beilstein said that the loss in weight with crucibles becomes less and less with 
repeated ignitions, and L. L. de Koninck attributed the loss to the distillation of 
iridium from the alloy. R. W. Hall found the loss in some cases to be greater 
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after tlie twentieth ignition than after the first ; in some cases, the crucible after 
a month’s use ceases to lose weight. H. A. Jones and co-workers found the rate 
of evaporation, m grms. per sq. cm. per second, and the vap. press, p bars, to be : 


°K. . 

800° 

1000° 

1600° 

2000° 

m 

. I*39xl0~*« 

6*70x10-20 

5*23 X 10-11 

1*24 X 10-0 

P 

. 5-99 X 10-22 

3*47 X 10-18 

3*31 X 10-0 

9*07 X 10-2 

°K. . 

3000° 

4000° 

4800° (b.p.) 


m 

. 1*5x10-2 

1*2 

8*9 


P 

. 1*3X108 

1*2x108 

1*0X10« 



G. K. Burgess and P. D. Sale showed that iridium is added to the platinum of 
crucibles for stiffening the metal, although it increases the losses in weight at 
temp, exceeding 900°. According to 6. K. Burgess and R. G. Waltenberg, crucibles 
with up to about 3 per cent, of iridium have a negligible loss when heated below 
900° ; iron lowers the heat losses, and below 900°, ferruginous platinum may appear 
to gain in weight owing to the diffusion of the metal to the surface, and there 
oxidizing — vide infra, action of iron oxides on platinum. G. K. Burgess and 
P. D. Sale found that rhodium like iridium stiffens platinum, and reduces the 
volatilization of platinum above 900°. Observations were made by J. Strong, 
F. Mohr, E. Sonstadt, A. K. Boldyreff, G. A. Hulett and H. W. Berger, and E. Gold- 
stein. G. C. Wittstein referred the loss to osmium, but F. Stolba pointed out that 
the loss in weight is greater than the amount of osmium in the platinum. 

O. L. Erdmann thought that the grey film produced on platinum heated in a 
non-reducing bunsen flame is due to an allotropic change because he could detect 
no variation in weight, but A. Remont showed that the film can be produced by 
heating the metal in a reducing flame and is then due to the formation and subse- 
quent decomposition of a carbide, and in the case of burning gas, it is produced 
not by carbon suspended in the flame, but rather by one or more gaseous con- 
stituents of the flame. F. Stolba discussed this subject. L. Troost and P. Haute- 
feuille, L. Pigeon, and F. Seelheim noted that platinum volatilizes at a yellow heat 
in chlorine, and V. Meyer found that platinum so lost 1 per cent, in weight when 
heated in a current of dry chlorine at 1750° — presumably, in this case, an inter- 
mediate volatile chloride is formed. J. Strong studied the vaporization of platinum 
in vacuo from a tungsten filament ; and 0. Goche, the cathodic evaporation of 
platinum in a magnetic field. 

P. Riess noted that when platinum wires are heated electrically material 
particles or dust are given off by the metal, and analogous observations were made 
by A. Berliner, T. A. Edison, J. Elster and H. Geitel, F. Emich, F. Fischer and 

H. Marx, W. D. Flower, H. Goldschmeid, F. Henning and L. Austin, L. Holborn 
and F. Henning, G. A. Hulett and W. Berger, S. Kalandyk, H. Kayser, V. Kohl- 
schiitter and T. Goldschmidt, J. A. M. van Liempt, 0. J. Lodge, W. Muthmann 
and H. Hofer, R. Nahrwold, and G. Reboul and E. G. de Bollemont. L. Ham- 
burger observed that thin volatilization films of platinum are not resolvable into 
particles. W. Stewart found that the loss is the same in dry or moist air ; it does not 
occur in hydrogen even at a white-heat, and only very feebly in nitrogen ; the loss 
decreases with decreasing press., thus in air at 760 mm., the loss in 2 hrs. was 1*65 
per cent., 0-64 per cent, when the press, was L25 mm. ; the loss in 2 hrs. in nitrogen 
at 760 mm. was 0*003 per cent., and at 3 mm. press., the loss was imperceptible. 
The loss in air is conditioned by the percentage amount of contained oxygen. 

I. Langmuir observed no loss in steam or in carbon dioxide at 1300°. R. W. Hall 
noted that the loss in weight occurs when the wires are heated in oxidizing gases, 
but not in reducing or indifferent gases. It is assumed that a volatile platinum 
oxide is formed and that the sublimed oxide, on cooling, decomposes into platinum. 
H. Freundlich observed that the phenomenon does not occur so readily when the 
platinum is alloyed with other metals. J. H. T. Roberts showed that two sets of 
nuclei are evolved when platinum wires are heated. The first set is gradually 
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eliminated with continuous heating, and they are produced by the evolution of 
the gases occluded by the wires. The properties of the nuclei are as follow : — 

They are emitted by the wire at comparatively low temp. The minimum temp, 
reqiiired to produce them is lower the loss the press, of the surrounding gas. They alter 
in size and disappear very soon after their liberation, but last longer if water- vapour has 
been caused to condense upon them. The ability of the wire to emit them is temporarily 
lost after an omission, but is slowly regained after the lapse of time. The wire immediately 
regains the ability to produce them when hydrogen is brought into contact with it ; air, 
oxygon, and nitrogen do not produce this effect. If the wire has been kept at a white-heat 
in a vacuum for a very long time, the admission and withdrawal of pure hydrogen does not 
revive the power to emit nuclei in a vacuum. 

The second set is dependent on the presence of oxygen about the heated wire, — 
these nuclei are never obtained below a certain temperature, and about this temp, 
they are always formed in the presence, but never in the absence of oxygen. The 
properties of the second set of nuclei indicate that an unstable, endothcrmal, and 
volatile platinum oxide is formed as indicated above, and this is in agreement with 
the following observations : 


The second sot of nuclei arc not formed in nitrogen, hydrogen, or a vacuum, but pnly 
in the presence of oxygen. The rate of loss of weight of the metal is zero in nitrogen, 
hydrogen, or a vacuum. For platinum and rhodium the rate of disintegration at a given 
temperature is roughly proportional to the oxygen pressure ; for iridium, which is very 
oxidizablc, the rate of disintegration increases much more rapidly than the oxygen pressure. 
The disintegration of palladium is of a different nature and will be considered later. At 
low pressures of oxygen the nuclei are very small. The nuclei begin to be formed (that 
is, the disintegration begins) at a fairly definite temperature. The nuclei are very persistent 
and do not alter in size ; they are unaffected by light or by an electric field. 

I. Langmuir and G. M. J. MacKay, and W. R. Mott estimated the boiling point 
to be 3907® ; H. A. Jones and co-workers gave 4527® ; and F. E. Carter, 3910®. 
G. A. Hulett estimated that the vapour pressure of platinum at 200® is 0*0e26 mm. 

I. Langmuir and G. M. J. MacKay calculated the vap. press, of platinum, p mm. at 
different temp., on the absolute scale, T® K., and found log p=14-09— 278001-1 
— 1*26 log T, or : 

T‘'K. . 1000° 1250° 1500° 1750° 2000° 4180° 

p . 324 x 10-20 8910x10-J« 3160x10-12 1300x10-» 49-5x 10-« 76 0 mm. 

J. A. M. van Liempt studied the vap. press, curves. 

According to L. ^ons,« when a bead of platinum is fused, and cooled, as the 
metal solidifies it emits a momentary glow owing to the liberation of the heat of 
fusion J Violle gave 27-18 Cals, per gram or 5-3 Cals, per gram-atom for the 
latent heat Of fusion ; G. Pionchon gave 27-17 Cals. ; and J. W. Richards com- 
?T w Liempt calculated 5300 cals, per gram-atom. 

N. F. Mott studied the relation between the latent heat, the m.p., and the electrical 
conductivity. N. von Raschevsky, and N. F. Deerr made some observations on the 
relation between the m.p. and the heat of fusion. I. Langmuir and G. M. J. MacKay 
represented the latent hrat of vaporization by (128,000-2-57) cals, per gram-atom . 
F. S. Mortimer also studied the vapour pressure. A. Jouniaux said that Trouton’s 
rwe did not apply to platinum. C. M. Guldberg estimated the critical temperature 
m ^atinum to be 7000° when that of mercury is 1000°. J. J. van Laar and 
M. Thesen discussed the equation of state of platinum. J. Thomsen studied 
B W* J^®®®*”****^ platinum compounds. G. N. Lewis and co-workers 

w M T 10-0 for the entropy of platinum at 25° • 

W. M. Latimer gave 0-41 for the change of entropy between 200° and 900°. The 
mtemal enwgy and entropy were studied by K. K. Kelley, R. D. Kleeman, W Herz 
B. Brass, R. von D Wegener, and E. Kordes. E. D. Eastman and co-workers 
aiscussed the thermal energy of the electrons in platinum. 
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§ 12. The Optical Properties ot Platinam 


According to II. St. C. Deville and H. Debray, ^ the colour of platinum prepared 
by fusion is a more silvery white than is the case with the hammered metal. 
A. W. Wright said that the colour of thin films by transmitted light is grey with a 
blue tinge ; M. Faraday said grey ; W. L. Dudley, purple ; H. L. Barvir, grey ; 
G. T. Beilby, blue ; and A. Partzsch and W. Hallwachs, greyish-blue. A. W. Wright 
added that thicker films have a brown tinge, which passes through sepia-brown, 
brownish-yellow, yellow, and orange-yellow as the thickness of the film increases. 
F. Ehrenhaft said that in dry air, the dispersed particles produced by evaporation 
have a dark brown colour — vide supra, colloidal platinum. W. L. Dudley said 
tliat the incandescent vapour of platinum is blue. A. Kundt observed no dichroism 
in the colour of platinum. 

K. Forsterling and V. Freedericksz 2 found the light absorption, k, and the 
index of refraction, p, for light of wave-length A, to be : 

A . . . 1 00 1-52 1-97 3-29 3-41 4-65u 

k , . . 1-83 1*76 1-65 1-62 1-66 1-41 

E. Hagen and R. Rubens gave for the extinction coefi., k in /=7o.lO~^<^, where d 
denotes the thickness, and Iq and /, the intensities of the incident and emergent 
rays of light of wave-length A : 

A . 0-326 0-385 0-45 0-55 0-65 0-8 1-2 2-0 2-6u 

k , 39-2 38-6 37-2 37-6 37*8 36-6 33-4 30-2 28-4 


Observations were made by E. Dershem, P. Drude, H. Goldschmidt and H. Dember, 

L. Holborn and F. Henning, K. Lauch, M. Laue and F. F. Martens, W. Meier, 
A. Partzsch and W. Hallwachs, G. Quincke, C. V. Raman and K. S. Krishnan, 
W. Rathenau, H, von Wartenberg, W. Wien, and C. Zakrzewsky. C. Fery and 

M. Drecq gave 0-82 for the absorption coeff. of platinum black. J. Trowbridge 
and W . C. Sabine observed no selective absorption for ultra-violet light. R. Pohl 
found that the absorption of light is proportional to the photoelectric effect. 
G. B. Rizzo said that the transparency of thin films of platinum for light increases 
with a rise of temp., and is greater the larger is the refractoriness of the rays ; and 
E. Hagen and H. Rubens added that platinum is less transparent than gold and 
silver for visible and ultra-violet rays, but it is more transparent than these metals 
for ultra-red rays. Observations of the transparency of platinum films were made 
by H. Schuch, K. W. G. Kastner, H. Kienle and H. Siedentopf, E. van Aubel, and 
G. Govi. A. Kundt stated that if the velocity of light in silver is 100, that in 
platinum is 15*3. 

The reflecting power of platinum, R, determined by K. Fosterling and 
V. Freedericksz for light of wave-length, A : 


A . . 1-00 1-52 

R . .77 81 


1-97 3-21 3-41 

63 86 88 


and A. Partszch and W. Hallwachs gave for the reflecting 
platinum, Ri, and for a film prepared by spluttering, iJg : 


4-66/i 

89 per cent, 
power of electrolytic 


A . 0-66 

i?, . 66-8 

R. . 6a'8 


10 2-0 

72-9 80-6 

70-4 79*8 


4*0 7*0 

91*5 96-5 

9L6 930 


90 110 

95-4 95*6 

92-6 92-7 


14 - 0 ^ 

96*4 per cent. 



PLATINUM 


81 


Observations were also made by W. J. Beekman and F. W. Oudt, P. Drude, 
I. C. Gardner, P. R. Gleason, A. de Gramont, E. Hagen and H. Rubens, R. Hamer, 
F. Henning, E. 0. Hulbert, J. Konigsberger, K. Lauch, W. Meier, W. A. Miller, 
A. H, Pfund, H. de la Provostaye and P. Desains, G. Quincke, P. Rouard, E. Schuch, 
H. E. Strauss, H. von Wartenberg, and W. Wien. E. P. Lewis and A. C. Hardy 
studied the absorption in the ultra-violet. A film of thickness 0‘0623 cm. was 
found by J. Moser to be a poor reflector. P. R. Gleason observed a marked reduc- 
tion in the reflecting power with increasing age. C. Fery said that a surface of 
platinum black at 100° reflects 18 per cent, of the incident rays ; K. J. Angstrom 
obtained only 0*82 to 1*25 per cent, for different regions of the spectrum ; and 
T. Royds gave for platinum black deposited in 15 and in 3 mins., respectively, 
Ri and R 2 : 

A . . . .0-8 8*7 26-5 51^ 

. . . . 0*17 0-59 0*93 1*1 per cent. 

. . . . 1-30 6-70 7 08 7-4 

F. Limmer said that crystals of platinum obtained by the action of cupric chloride 
on spongy platinum had an unusually strong reflecting power. P. Desains studied 
the reflection of heat rays from polished platinum ; the selective reflection was 
studied by H. Rubens ; the changes of phase in the reflected light, by H. Kath, 
and J. Patterson ; and the relation between the electrode potential and the optical 
constants, by V. Freedericksz. 

K. Forsterling and V. Freedericksz gave for the index ol refraction, for light 
of wave-length A : 

A . . . 1-00 1-52 1*97 3-29 3-41 4-65/x 

fi . . . 3-42 4‘71 5-92 7-50 8-82 10-90 

and W, Meier : 


A . 257-3 274-9 325-5 361-1 398-2 441-3 508 668/Lt/Lt 

. 1-171 1-294 1-275 1-375 1-735 1-398 2-285 2-913 

Observations were made by E. van Aubel, H. Barvir, E. Dershem, P. Drude, 
W. Eisenlohr, E. Hagen and H. Rubens, S. Haughton, A. Kundt, K. Lauch, M. Laue 
and F. F. Martens, G. Quincke, P. A. Ross, D. Shea, W. Voigt, H. von Wartenberg, 
and C. Zakrzewsky. B. Pogany found for films of thickness d, the following indices 
of refraction, fx : 

d . 1-4 2-6 4-9 7-0 11-7 16-8 20-0^/x 

/X . 3-45 3-17 2-65 2-25 2-16 2-10 2-04 

J. H. Gladstone calculated 26-01 for the retraction eoLuivalent of platinum in 
PtCl 4 ; N. Kurnakoff, 11-9 to 16-7 for platinum in PtCl2.4NH3 ; 16-1 to 21*0, in 
Pt(N 03 ) 2 Cl 2 . 4 NH 3 ; 24-7, in KgPtC^ ; and 37-7, in NagPtCle. 

The birefringence was studied by A. Kundt, and F. Kaempf. H. Rumpelt 
said that the double refraction cannot be regarded as a consequence of mechanical 
deformation. J. Thibaud and co-workers observed no evidence of the polarization 
of a beam of electrons by crystal-reflection. J. B. Nathanson studied the inter- 
ference fringes of thin films. D. F. J. Arago observed that the light emitted by 
glowing platinum is partially polarized vertically to the plane of emission. Measure- 
ments of the polarization were made by H. de la Provostaye and P. Desains, W. von 
Uljanin, K. Forsterling, A. Lallemand, R. A. Millikan, M. Laue and F. F. Martens, 
H. Knoblauch, W. MoUer, and C. W. Waidner and G. K. Burgess. W. von Uljanin 
found that platinum exhibits a feeble dispersion in the region 2ju, and the subject 
was studied by C. Zakrzewsky, P. Zeeman, J. Bauer, and B. Dessau ; and the 
transmission of light by thin films, by H. Kienle and H. Siedentopf. 

M. Cau 3 discussed the magneto-optical effect, and B. Pogany, the Faraday 
effect with spluttered films. 

According to H. F. Weber, ^ the ratio of the emissivity of platinum to that of 
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silver is 1-032 at 100° ; H. de la Provostaye and P. Desains gave 3-69 to 3-81 ; 
and L. Graetz, 3-2. H. de la Provostaye and P. Desains observed that if the 
emissivity of soot is 100, that of rolled platinum is 10-74, and of polished platinum, 
9-09. B. Hagen and H. Rubens found the emissivity of platinum at 170° for 
wave-length 4u, is 8-5 per cent., and for wave-lengths 12/*, and 25-^, respec- 
pectively, 4-6, 3-5, and 2-82 per cent. For wave-length 26-S/t, the emissivities at 
different temp, are : 

170° 220° 300° 600° 900° 1200° 1600° 

Knriissivity . 3*49 3*68 4*04 6*40 6*86 8*34 9*84 

The change in the emissivity for wave-lengths 26/Lt and 8‘85jLi with temp, is greater 
than the value calculated from the electrical behaviour. C. Davisson and 
J. R. Weeks studied the relation between the emissivity and the electrical resistance. 
W. W. Coblentz’s results for the isochromatic radiation energy of platinum are 
summarized in Fig. 9. E. Bauer and M. Moulin found the emissivity, for angles 
less than 40°, is nearly constant, but it increases for greater angles. Observations 
were also made by M. Czerny, H. A. Erickson, E. Furthmann, W. Giess, M. 8. Glass, 
E. Hagen and H. Rubens, A. L. Helfgott, F. Hoffmann, M. Kahanowicz, G. Lieb- 

mann, L. L. Lockrow, F. Paschen, F. Rossetti, 
R. W. Sears and J. A. Becker, V. A. Suy- 
dam, A. M. Tyndall, W. von Uljanin, and 
A. G. Worthing. H. Cassel and E. Gliickauf, 
and T. B. Rymer studied the effect of oxygen 
on the thermionic emission. 

M. Geiseler noticed that platinum glows 
when heated in the oxy-hydrogen flame, and 
A. Crova, and E. Becquerel, that glowing 
platinum radiates energy like carbon, lime, 
and porcelain. A. Smithells, and V. B. Lewes 
observed that the glow of platinum is not 
exceeded by the glow of the carbon particles 
in hydrocarbon flames. G. Fletcher found 
that an electrically-heated platinum wire 
glows more strongly in air containing hydro- 
carbons than in air alone. P. Desains and 
P. Curie, and J. Meunier found that platinum 
Fig. 9. — The Isochromatic Emissivity can be maintained incandescent in a current 
Curves of Platinum. of coal-gas and air even though no flame is 

present ; he also showed that the property 
depends on the composition of the mixture. If a platinum wire is first cleaned 
with hydrochloric acid and then heated, it loses the property of remaining incan- 
descent ; if, however, it is passed between the fingers it regains that particular 
property because it takes up saline matter from them. This saline matter 
can be removed from the fingers by washing them in acidified distilled water, 
but not with soap and water. Thus, platinum itself is not responsible for the 
incandescence, but rather the saline matter which is on its surface. C. Braun 
noted that during the slow cooling of incandescent platinum, it retains its glow 
more intensely than does porcelain. C. Killing observed that a trace of platinum 
in thorium gas-mantles favours the incandescence as in the case of a trace of ceria. 
H. F. Weber observed that platinum emits a grey glow at about 360° ; R. Emden 
said that with impure platinum the glow begins at about 404°, and with the purified 
metal at 408°. Observations were also made by E. L. Nichols, F. Stenger, 6. Lieb- 
mann, J. le Bel, and J. Konisberger and K. Schilling. G. A. Shakespear studied 
the emission of heat rays from platinum. J. T. Bottomley found the heat radiated 
from a platinum wire at 408° is 0-3788 cal. per sq. cm. per sec., and at 505°, it is 
0-07261 cal, per sq. cm. per sec. when the temp, of the surrounding air is 15°. 
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E. L. Nichole investigated the character and intensity of the rays from platinum 
glowing at different temp., and found the intensities of the spectral lines of the 
emitted light, on KirchofE’s scale, to be : 



1294 ° 

1238 ° 

1188 ° 

1081 ° 

901 ° 

609 (red) B-line . 

. 1-7071 

0*9470 

0-5512 

0-0922 

0-0097 

1017 (yellow) 2)-line . 

. 1-0000 

0-5147 

0-2774 

0-0382 

0-0013 

1629 (green) ^-line . 

. 0-1086 

0-0512 

0-0238 

0-0019 

— 

2241 (Wue) i^-line . 

. 0-0391 

0-0176 

0-0061 

0-0002 

— 

2853 (indigo) C?-line . 

. 0-0160 

0-0071 

0-0017 

— 

— 


J. Violle represented the intensities, Z, at a temp. 0°, by log Z—— 8*244929 
+0-01 14750— 0*06296902, F, Paschen obtained for the total emission, E, of 
energy at 

523 ** 723 ° 923 ° 1123 ° 1323 ° 1523 ° 1723 ° 

E . 3-954 26-45 110-7 340-8 839-8 1769 3451 


The results are plotted in Fig. 10 along with those of J. Stefan, H. F. Weber, and 

F. Rossetti. Observations were also made by M. Czerny, C. Fery, P. D. Foote, 
L. Graetz, E. Hagen and H, Rubens, W. A. Harwood and J. E. Petavel, F. Henning, 
F. Henning and W. Heuse, L. Holborn and 

F. Kurlbaum, E. P. Hyde, R. Lucas, 0. Lum- 
mer and F. Kurlbaum, 0. Lummer and 
E. Pringshcim, W. Moller, M. von Pirani, 

J. Pohl, A. Schleiermacher, B. S. Srikantan, 

C. W. Waidner and G. K. Burgess, and 

O. Wiedeburg. L. A. du Bridge, E. Brodhun 
and F. Hoffmann, J. Patterson, H. Schmidt 
and E. Furthmann, A. T. Waterman, and 

A. G. Worthing, studied the emissivity of thin 
films of platinum ; J. E. Petavel, the scatter- 
ing of heat rays by platinum at a high temp. ; 

B. W. Bradford, the thermionic emission 
during the oxidation of carbon monoxide ; 
and P. Jez, and S. Kalandyk, the thermionic 
emission in the vapour of iodine when the 
increased effect is attributed to the formation 
of a film of platinic iodide. The thermionic 
emission of electrons was studied by H. A. Bar- 
ton, A. K. Brewer, H. Cassel and E. Gluckauf, 

J. F. Chittum, C. Davisson and L. H. Germer, H. A. Erikson, W. D. Flower, 
R. H. Fowler, K. Fredenhagen, T. H. Harrison, L. L. Lockrow, H. H. Potter, 

G. Ribaud, 0. W. Richardson, T. B. Rymer, B. S. Srikantan, A. T. Waterman, 

H. A. Wilson, and A. G. Worthing. E. Muller found that the emission from glowing 
platinum in hydrogen, iodine, or chlorine, unlike that in oxygen or nitrogen, de- 
creased with time and showed a decreasing sensitiveness towards press, changes. The 
high results in hydrogen, iodine, and chlorine were attributed to chemical changes. 

P. Jez, R. A. Nelson, M. Wolfke and J. Rolinsky, and S. Kalandyk, studied the 
positive and negative emission from incandescent platinum in an atm. of iodine, 
bromine, and chlorine; and A. K. Brewer, the effect of ammonia on the emission 
of positive ions by platinum. C. Sheard studied the increase of positive thermionic 
currents from platinum wires in high vacua, produced either by heating the 
wire, whilst earthed, to a higher temperature than that at which the ionization 
is subsequently measured, or by heating it, whilst charged to a negative potential, 
to a temp, sufficient to cause it to discharge negative electricity, in dry air 
at atmospheric pressure, when the earthed wire is heated to various temperatures, 
there are two maxima, one after previous heating at 654® and the other at 756®. 
The negative emission from the wire when heated and charged negatively becomes 
appreciable at 760®. The results are interpreted on the theory that, on heating the 
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wire, decomposition of a molecule AB occurs with production of two ions, A 
positively and B negatively charged, A being expelled or stored up, later to be 
expelled when an electric force is applied. At higher temp. B loses its electron. 
It is necessary to assume the presence of at least two substances capable of so 
producing ions on heating. By heating the wire in the flame of a Bunsen burner, 
an increased positive emission is also obtained, probably in part due to the removal 
of a surface material incapable of producing ions and in part due to the hydrogen 
absorbed, owing to its affinity for electrons. Heating in carbon dioxide decreased, 
if anything, the positive emission. The decay with time of the positive currents 
at different temperatures showed the existence of two sources of ions, the first 
source decaying according to an exponential law, and the second increasing to a 
maximum before decaying. A. M. Tyndall and G. C. Grindley found that the 
electrons emitted by an incandescent platinum wire, when removed from the 
vicinity of the particles, attach themselves to molecules and give rise to normal 
ions of the same mobility as those produced by polonium. The positive emission 
is complex, and although the greater number have mobility of 1*4 cm. per sec. per 
volt per cm. the mean value is of the order of 1*1. It is concluded that positive 
ions are emitted either as small metallic clusters or as atoms, many of which cluster 
before reaching the observation chamber, that the uncharged particles are metallic 
clusters ranging from atomic size to metallic dust, and that their growth and 
subsequent coagulation are responsible for the blackening of filament lamps. 
W. H. Crew studied the effect of light. The thermionic emission of positive ions 
was studied by F. Horton, L. Weissmann, H. A. Erikson, H. A. Wilson, C. Grieb, 
and L. L. Barnes ; and G. I. Finch and A. W. Ikin found that the catalytic activity 
of films of platinum is connected with electrical activity. The thermionic emission 
of electrons from oxide-coated platinum was studied by L. H. Germer, C. Davisson 
and L. H. Germer, and H. E. Ives and T. C. Fry ; and the thermionic constants, 
by H. L. van Velzer. 

Platinum chloride yields a flame spectrum which, according to J. Formanek,^ 
is of short duration. According to A. Gouy, the band spectrum of platinic chloride 
in the bunsen flame stretching from the red to the violet, is due to platinous chloride. 
The 16 bands form two groups : The one on the right, at the violet end, is very 
striking, that on the left is very feeble ; some bands have black lines running 
through them. Some bands are visible in the region above the inner cone of the 
flame. W. N. Hartley observed no spectrum in the oxy-hydrogen flame ; and 
W. F. Meggers and 0. Laporte, and L. H. G. Clark and E. Cohen, the under-water 
spark spectrum. 

J. Formanek observed that platinic chloride furnishes a spark spectrum even 
with a feeble spark. A. J. Angstrom first examined the spark spectrum of platinum, 
and after him came D. Alter, A. Masson, V. S. M. van der Willigen, T. R. Robinson, 
and W. A. Miller; and measurements were made by G. Kirchhoff, W. Huggins, 
and R. Thalen. According to J. Formanek, the principal lines are the green or 
a-line 5476 ; and the green lines 5390, and 5368(€), 5302(j3), 5227(S), 5060(y) ; the 
blue line 4879 ; and the indigo-blue lines 4553, 4442, 4415, 4392(7^), and 4327(5)— 
illustrated in Fig, 11, The spark spectrum was also examined by W. E. Adeney, 



Fio. 1 ] . — The Spark Spectrum of Platinum. 

L. and E. Bloch, L. de Boisbaudran, R. Colley, E. Demar 5 ay, F. F.vtipt and 
E. Haschek, H. Finger, W. Gibbs, C. E. Gissing, A. Hagenbacb and H. Konen’ 
W. N. Hartley, W. N. Hartley and H. W. Moss, H. G. Howell and G. D. Rochester^ 
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G. T. Globe, P. Joye, G. Kail, P. Lewis, J. N, Lockyer, B. A. Lomakin, F. McClean, 

H. W. Morse, H. Nagaoka and co-workers, H. Oyama, W. Spottiswoode, and 

E. Symons ; and the under-water spark spectrum, by L. H. G. Clark and E. Cohen, 
and E. 0. Hulbert. The arc spectram was studied by J. M. Eder and E. Valenta, 

F. Exner and E. Haschek, S. Tolansky and E. Lee, A. Hagenbach and H. Konen, 
A. C. Haussmann, H. Kayser, M. Kimura, J. J. Livingood, W. F. Meggers, 
H. A. Rowland and R. R. Tatnall, and E. Symons ; the Ultra-violet spectrum, by 

G. Berndt, L. and E. Bloch, H. Buisson and C. Fabry, F. Exner and E. Haschek, 

G. Kail, R. Lang, J. C. McLennan and A. B. McLay, A. Miethe and B. Seegert, 
and V. Schumann ; the electrode light, by W. von Bolton ; the mechanism of the 
spark discharge, by S. R. Milner ; the influence of the medium, by P. G. Nutting, 
and H. Finger ; the self-induction, by E. Neculcea, P. Joye, and G. Berndt ; and 
the most sensitive lines for the spectroscopic detection of platinum by W. Gerlach 
and co-workers, and H. de Laszlo. The effect of pressure was studied by 
W. J. Humphreys ; and the Zeeman effect, by A. C. Haussmann, and J. E. Purvis. 
The series spectra or the numerical relations amongst the spectral lines, or series 
spectra, were examined by G. Ciamician, A. Dauvillier, C. C. Kiess and 0. Laporte, 

O. Laporte and D. R. Inglis, R. de L. Kronig, J. E. Mack, P. G. Nutting, 

P. J. Ovrebo, E. Paulson, and C. P. Snyder. The solar spectrum was examined 
for platinum lines by E. F. Baxandall, C. C. Hutchins and E. L. Holden, 

H. A. Rowland, etc. — vide supra, the occurrence of platinum in the sun. 

The absorption spectrum of the vapour was studied by J. C. McLennan and 
co-workers, G. D. Liveing and J. Dewar, W. F. Meggers and 0. Laporte, and 

C. A. von Welsbach. According to J. Formanek, the absorption spectrum of soln. 
of platinum salts is not characteristic in the sense of being used for qualitative 
tests. There are absorption bands in the blue and violet. Aq. soln. of potassium 
chloroplatinate give a pale band about 4860, and bands in the blue and violet. 
Platinum salts do not react with tincture of alkanna. The colour and spectra of 
the platinum salts were studied by G. B. Buckton, A. Hantzsch, N. Kurnakoff, 

C. A. Martius, N. Orloff, R. Samuel, R. Samuel and A. R. R. Despande, 
J. Schoras, and L. Wohler and W. Witzmann ; and of colloidal solutions by 
A. T. Williams. The fluorescence and fluorescent spectrum of the platinocyanides 
of the alkalies and alkaline earths was studied by E. Becquerel, J. Beuel, R. Bottger, 

D. Brewster, D. Cernez, J. H. Gladstone, E. Hagenbach, H. Jackson, H. Lehmann, 

E. Lommel, G. G. Stokes, and E. Wiedemann. 

The K-series of the X-ray spectrum® includes lines of wave-lengths 
(A= 10-8 cm.) : aia(or Lj-K), 0*18523 ; a 2 a(or La-K), 0*19004 ; j3ij8(or iHg-K), 
0*16370; j 32 y(or A^ 5 , q-K), 0*15887 with the absorption limit K— 0*1581. The 
K-series was studied by M. de Broglie, J. C. Bryce, J. M. Cork and B. R. Stephenson, 
A. Dauvillier, G. B. Deodhar, E. Dershem, W. Duane and co-workers, F. Ingelstam, 
A. J. M. Johnson, H. Kulenkampff, K. Lang, J. E. Lilienfeld and H. Seemann, 

F. H. Loring, J. E. Mack and J. M. Cork, G. Rechou, J. S. Rogers, J. Schror, 

H. Seeman, M. Siegbahn and E. Jonsson, J. Thibaud and A. Soltan, and E. Wagner. 
The L-series has the lines, 1*31008 ; a 2 ci^(Af 2 “-^i)> 1*32121 ; 

Hip; 1*09950; 1*009950; 1*1398; 

Pd(0i-L{),h010l; 1*1398; 1-OlSb ; Ps{Mi-L^),h092S ; 

1-0519; 1*0570; 0*95545; y 2 X(^ 6 “^ 3 ), 0*9317; 

y40(0)(O3, 4 -^ 3 ), 0*8950; y,K(Nr-L^), 0*9855; 

0*9317; tc(Jf 5 ~Zi), 1*49723; and 1*2401. Observations on the 

L-series were made by V. J. Andrew, P. Auger and A. Dauvillier, I. Backhurst, 
H. Brauns, M. de Broglie, Y. Cauchois, F. C. and L. P. Chalklin, D. Coster, D. Coster 
A. Dauvillier, E. Dershem, H. Hirata, M. J. Druyvesteyn, 
W. Duane and R. A. Patterson, E. Friman, H. Kiistner and E. Arends, F. C. Hoyt, 
Idei, A. Jonsson, S. Kaufman, S. Kawata, K. Lang, R. Ledoux-Lebard and 
A. Dauvillier, E. Olsson, J. 8 . Rogers, J. Schror, J. Veldkamp, E. Wagner, 
11 . L. Webster, J. H. Williams, M. Wolf, and J. Zahradnicek. The J/-series includes 
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the lines 4407 ; 5484 ; jS^, 6-011 ; jSn, 6-030 ; aii, 6-223 ; 

6-250 ; 6-663 ; 8-012 ; ai, 6-049 ; jSi, 5-831 ; jSg, 5-649 ; yi, 5-329 ; 

72 , 4-733 ; andyg, 4-623. E. Dershem, E. Hjalmar, F. L. Hunt, A. J. M. Johnson, 
E. Lindberg, T. H. Osgood, E. G. Purdom and J. M. Cork, and R. A. Rogers, 
studied the ilf -series ; E. Lindberg, T. Magnusson, and J. Thibaud and A. Soltan, 
the A-series ; and C. G. Barkla, the J-phenomena. Observations on the X-ray 
spectra were made by W. Duane and co-workers, M. Siegbahn and co-workers, 
A. Dauvillier, E. Hjalmar, and G. WentzeL The atomic levels were studied by 
H. R. Robinson ; and A. E. Sandstrom. 

When the X-rays act on platinum, R. Whiddington,^ R. Berthold, A. P. Weber, 
H. Murawkin, and J. C. Chapman observed that secondary radiations are emitted, 
which, according to A. Bestelmeyer, have a velocity of 9-6 X 10® cms. per sec. ; 
and, according to P. D. Innes, have a velocity of 6-1x10® to 7-5x10® for soft 
X-rays, and 6-4 X 10® to 8-1 X 10® cms. per sec. for hard X-rays. J. Laub found a 
maximum velocity with the use of 24,000 volts for the production of the X-rays. 
J. Thibaud studied the emission of positrons by the action of y-rays on platinum. 
The emission of X-rays was studied by 0. W. Richardson and F. S. Robertson, 
J. A. Baker, U. Nakaya, C. S. Brainin, and F. C. and L. P. Chalklin ; 
H. W. Edwards, and S. D. Gehman, the reflection of X-rays from platinum ; and 
E. Dershem, the refraction of the rays. The absorption coeff. for X-rays was 
measured by I. Backhurst, C. G. Barkla, C. G. Barkla and C. A. Sadler, G. Fournier 
and M. Guillot, K. Grosskurth, A. lanitizky, F. K. Richtmyer, L. M. Alexander, 

R. A. Houstoun, and G. W. C. Kaye. J. A. Becker observed that a magnetic field 
of 18,000 gauss has very little effect on the absorption of X-rays of short wave- 
length. The penetrating power of X-rays was studied by J. M. Adams, S. Egbert, 
E. Hupka, and H. B. Keene ; T. E. Auren, and S. J. M. Allen, the absorption ; 
E. Dershem, the refraction ; C, Davisson and C. H. Kunsman, R. W. James and 
G. W. Brindley, A. Rusterholz, and H. E. Strauss, the scattering of the rays; 

S. D. Gehman, and H. E. Strauss, the reflecting power ; E. Dershem, the dispersion 
of the rays ; H. Mark and L. Szilard, the polarization ; J. Thibaud, the refraction ; 
the intensity of the rays, by A. Bouwers, W. Friederich, and A. Roiti ; the 
magnetic spectrum of the rays, by A. Bestelmeyer ; the fluorescence of the rays , 
by W. Kaufraann, and E. Marx, S. K. Allison, and H. R. Robinson studied the 
electron levels of the X-ray spectral lines ; the effect of a magnetic field on the 
absorption of X-rays ; and R. Schwarz and M. Klingenfuss, the effect of X-rays 
on the catalytic activity. 

H. Hertz ® observed that the cathode rays will pass through thin platinum 
foil. 0. von Bayer found that platinum black reflects the cathode rays very 
feebly. The action of the cathode rays on platinum was also studied by P. Lenard, 
A. Becker, W. Kohl, H. W. Langenwalther, J. J. Thomson, and E. Gehrcke and 
R. Seeliger. L. Tonks observed the anchoring of the cathode spot in discharge 
tubes by platinum projecting through a mercury surface. E. Dershem, and 

G. P. Thomson studied the diffraction of the rays by thin films of platinum ; 

H. W. Edwards, the intensity of the rays. N. Campbell found that the ionization 
produced by cathode-rays in falling on platinum can be very greatly reduced by 
prolonged heating of the metal in a vacuum or in oxygen. The heating first pro- 
duces no effect, then there is a sudden large change, followed by a slow change, 
of which the end is never reached. It is probable that ultimately the platinum 
would not be ionized at all by cathode-rays of less than 40 volts’ speed. The 
metal can be put back into its initial state by bombardment with cathode-rays of 
100 volts’ speed in a pressure of gas below 0-01 mm., but mere contact of the gas 
or vapours does not restore it appreciably. This restored condition, however, is 
much less permanent than initially, and a few minutes’ heating, instead of a few 
hours’, brings the sudden change. Thus, the same treatment which reduces greatly 
thermionic and photoelectric effects reduces also the ionization produced at a 
metal surface by cathode-rays. It is assumed that hydrogen is present in the 
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metal in two forms, first, condensed on the surface, and, secondly, dissolved in the 
interior, the sudden diminution of the ionization by heating corresponding with the 
abolition of the surface layer and the further gradual diminution to the progressive 
removal of the dissolved gas. The temporary restoration of the surface by the 
electric discharge is attributed to a surface “ double layer.’* V. Kohlschutter 
found that when exposed to the canal r&ys, platinum splutters similarly to what 
it does when used as cathode in the discharge tube, and the action is greater in air 
than it is in hydrogen. A. J. Dempster, and K. P. Jakovleff studied the absorption 
of canal rays by platinum. 8. C. Koy, J. T. Tate, and K. 8. Woodcock studied 
the emission of electrons by platinum. N. Piltschikoff studied the Moser rays ; 
8. Matthes, the S-radiation of platinum. The action of the so-called n-rays was 
studied by E. Bichat, R. Blondlot, and J. Meyer ; and H. Mayer, alkali ions. 
A. Remele noted that a heated platinum wire emits rays which will pass through 
paper and affect a photographic plate. J. A. le Bel studied the radiations from a 
heated platinum wire. 

According to F. Paschen,® and K. 8iegl, when platinum is exposed to radium 
rays it furnishes a secondary radiation. When small quantities of platinum are 
dissolved in cone. soln. of uranium nitrate, or a radium salt, and the platinum is 
separated by chemical means, it has acquired a radioactivity — induced radioactivity 
— which gradually disappears. The phenomenon with radium was studied by 
K. A. Hofmann and co-workers, P. Curie and A. Debierne, F. 8oddy, T. Tommasina, 
and R. J. Strutt ; with actinium, by 0. Hahn ; and with thorium emanation, by 
E. Rutherford and F. 8oddy, and F. von Lerch. A. Fischer obtained a solid soln. 
of the radioactive material and platinum. The diffusion of radium-B and -C was 
studied by L. Wertenstein and H. Dobrowolska. The emission of a-, j3-, andy-rays 
by platinum was studied by N. R. Campbell. E. Marsden and H. Richardson found 
that the speed of the a-rays of radium is retarded by platinum, and the action of the 
a-rays on the metal was studied by J. E. Henderson and E. Gideon, E. 0. Lawrence 
and co-workers, H. A. Bumstead and A. G. McGougan, H. R. von Traubenberg, 
and N. R. Campbell. L. Meitner studied the scattering of a-rays by platinum ; and 
J. A. Crowther, W. H. Bragg, W. H. Bragg and R. D. Kleeman, and B. Kucera 
and B. Masek, the absorption of a-rays. T. I. Campan studied the gas ionization, 
and secondary emission by impact of positive ions on platinum. E. Badareu, 
T. 1. Campan, H. A. Erikson, R. A. Nelson, 0. W. Richardson and C. Sheard, 

S. Rosenblum, and E. Rudberg studied the emission of positive ions from platinum ; 
G. E. Read, the reflection ; Y. Sugiura, the diffraction ; and R. W. Gurney, the 
scattering of positive ions. G. Hoffmann studied the a-ray activity ; and 
G. E. Read, the reflection of positive rays ; M. 8. Livingston and co-workers, 
the artificial radioactivity. B. Sabat noted that the electric resistance of platinum 
is increased in the presence of radium bromide ; and H. Dember, that the photo- 
electric sensitiveness of platinum to light is augmented by exposure to a-rays. 
W. Wilson observed that a homogeneous beam of j8-rays becomes heterogeneous 
when passed through thin platinum foil. The absorption of j3-rays by platinum 
was studied by 8. J. Allen, J. A. Crowther, G. Fournier, V. J. Laine, J. 8. Lattes 
and G. Fournier, J. A. McClelland, and J. Thibaud ; and the emission of cathode 
rays, by A. M. Tyndall and G. C. Grindley, 0. Klemperer, H. H. Potter, and 
E. Warburg. 0. von Bayer studied the effect of platinum on the j3-rays from 
thorium-A ; H. Gaertner, the diffraction of electrons by platinum ; and C. Boeckner, 
and H. E. Farnsworth, the radiation from the metal bombarded by slow electrons ; 
0. W. Richardson and K. T. Compton, the latent heat of “ evaporation ** of 
electrons ; C. C. van Voorhis and K. T. Compton, heats of condensation ; 
C. Davisson and L. H. Germer, J. Thibaud and co-workers, J. J. Trillat and 

T. von Hirsch, J. V. Hughes, G. P. Thomson, and D. A. Richards, the diffraction 
of electrons ; E. Rupp, the polarization of electrons ; and H. R. Robinson and 
C. J. B. Clews, the energy levels of electrons. N. Ahmad, and E. 8tahel and W. J ohner 
studied the absorption of y-rays. M. 8. Livingston and co-workers, E. Amaldi 
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and co-workers, L. Sosnowsky, F. H. Newman and H. J. Walke, E. Fermi 
and co-workers, and G. Hoffmann discussed the artificial r&diOftCtivity » and 
J. C. McLennan and co-workers, the artificial radioactivity produced by bombard- 
ment with neutrons. E. 0. Lawrence and M. S. Livingston found but a small 
yield of neutrons when platinum is bombarded by deutons at 3 million volts pressure. 
C. A. Murison and co-workers studied the electron diffraction patterns of platinum 
films produced when the metal is spluttered on glass ; W. V. Mayneord, H. Mayer, 
P. Keck and L. B. Loeb, E. Badareu, P. L. Copeland, and C, Tingwaldt, the 
emission of electrons ; H. B. Wahlin, the emission of positive ions ; and 

F. Schubert, the effect of re-crystallization of the metal. P. D. Foote and co- 
workers observed no spectra when platinum is bombarded with electrons ; 
J. J. Trillat and M. Motz,and G. I. Finch and co-workers, the diffraction of electrons; 

G. E. Read, their reflection ; R. W. Gurney, the scattering of the ions ; 
A. K. Brewer, the effect of ammonia on the emission of positive ions ; R. B. Sawyer, 
the reflection of lithium ions by platinum ; C. Davisson and C. H. Kunzmann, and 

E. Rudberg, the scattering of electrons ; J. T. Tate, the effect of the angle of 
incidence in the reflection of electrons ; T. I. Campan, P. L. Copeland, and 

F. L. Mohler and C. Boeckner, the secondary emission of electrons from platinum ; 
W. B. Mann, the emission of energy from the surface of an electrically heated 
platinum wire ; E. Rudberg, the bombardment of the metal by slow electrons ; 

J. E. Henderson, the discoloration of platinum by slow electrons ; N. I. Koboseff 
and W. L. Anochin, the desorption of oxygen and hydrogen by electronic bombard- 
ment ; C. C. van Voorhis and K. T. Compton, the heats of condensation of electrons 
from ionized helium, nitrogen, and argon ; J. A. Kok and W. H. Keesom, the 
electronic heat capacities ; M. L. E. Oliphant and P. B. Moon, the liberation of 
electrons by bombardment with positive rays ; L. T. Jones and V. Duran, 
and F. Kruger and E. Taege, the effect of various gases on the photoelectric 
sensitiveness ; and E. 0. Lawrence and co-workers, and J. Thibaud, the emission 
of a-particles when the metal is bombarded by deutons of high speed ; J. E. P. Wag- 
staff, and J. B. Austin, the vibration frequency of platinum ; and N. Kalabuchoff, 
the energy of transfer from platinum to sodium chloride. 

G. le Bon found that platinum is sensitive to rays below 0*252/x, and 

G. B. Bandopadhyaya, R. S. Bartlett, J. A. Becker, E. Becquerel, W. Bennewitz, 

E. Bodemann, R, Bornstein, A. K. Brewer, L. A. du Bridge, C. Cha, K. T. Compton 
and L. W. Ross, J. G. Davidson, W. Frese, E. Gehrke and L. Janicki, H. Goldschmidt 
and H. Dember, F. Gross, W. R. Grove, E. H. Hall, R. Hamer, W. G. Hankel, 
T. H. Harrison, F. Herold, K. Herrmann, F. Hlucka, R. B. Jones, N. Kalabuchoff, 

K. G. Kober, 0. Koppuis, G. G. Kretschmar, H. Klumb, J. Kunz, W. N. Lowry, 
P. Lukirsky and S. Prilezaeff, Q. Majorana, H. Mayer, C. C. Murdock, K. New- 
bury, K. Newbury and F. Lemery, H. T. Nga, A. Partzsch and W. Hallwachs, 
T. Pavolini, H. Pellat, R. Pohl, G. Reboul, K. Reger, 0. W. Richardson and 
K. T. Compton, 0. Rietschel, H. R. Robinson and C. J. B. Clews, J. Robinson, 
S. C. Roy, E. Rudberg, E. Rumpf, E. Schaaff, S. Schlivitch, M. Sende, M. Sende and 

H. Simon, H. Simon, C. Stora, 0. Stuhlmann, R. Suhrmann and H. Csesch, 

F. G. Tucker, A. W. Uspensky, E. Wasser, L. A. Welo, and A. E. Woodruff studied 
the photoelectric effect 0. Stuhlmann showed that when a beam of ultra-violet 
light impinges on a film of platinum so thin that its absorption can be neglected, the 
photoelectric effect caused by the emergent light is greater than the photoelectric 
effect caused by the emergent beam. Thus, the ratio of the emergent photo- 
electric effect to the incident photoelectric effect is greater than unity if the films are 
thin enough, and with platinum the ratio is constant, 1*14: ; but for thicker films, 
the ratio is less than unity. The results were confirmed by R. D. Kleeman. 
J. Robinson showed that the dissymmetry is the result of two effects : (i) the 
velocities of the electrons emitted, and (ii) the actual numbers of electrons emitted. 
The dissymmetry is not so marked for velocities as it is for currents. As the 
thickness of the film increases through 10“^ cm., the photoelectric effect suddenly 
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increases ; but for films thinner than 10*“7, the rate is constant, and begins to 
diminish after the sudden increase in current has set in. The sudden rise in the 
photoelectric effect is attributed to the increase in the energy until it is sufficient 
to ionize the molecules of platinum. The thickness of film which gives the sudden 
rise in current is the same for slow and quick moving electrons. The orientation 
of the plane of polarization of the light has no influence on the dissymmetry. 
W. Frese noted that any treatment which renders the metal passive reduces the 
photoelectric sensitiveness. T. Pavolini discussed the subject. A. Coehn and 
K. Sperling studied the action on a photographic plate. L. A. du Bridge, C. del 
Kosario, and L. A. du Bridge and W. W. Eoehr gave for the thermionic work 
function 4*99 volts, and for the true work function 4*97 volts for photoelectric 
currents excited by monochromatic light. The photoelectric threshold is 2486 A. 
0. Stuhlmann studied the subject. W. H. Crew, W. Espe, and L. T. Jones and 

V. Duran observed the emission of electrons from a platinum tube through which 
hydrogen is passing ; and H. P. Walmsley, the emission of positive ions by hot 
platinum. C. Davisson and L. H. Germer, K. H. Fowler, 0. Koppuis, and 
H. L. van Velzer studied the thermionic constants ; E. D. Eastman, thermo- 
electric effects, and heat capacity of electrons ; and R. Hamer gave A=2782 for 
the limiting frequency of the photoelectric effect ; R. Suhrmann found the 
intensity of the photoelectric current is i=l*34xlO®T2e— 5361 ot j) L. Webster 
studied the critical potentials ; J. B. Austin, the characteristic frequency ; 

W. Bennewitz, G. Bethe, K. Herrmann, J. Kluge, K. Reger, and M. Sende and 
H. Simon, the effect of adsorbed hydrogen ; B. Abendroth, and A. K. Brewer, the 
effect of adsorbed hydrogen, nitrogen, ammonia, helium, and of temp. ; H. Leupold, 
the effect of adsorbed ammonia ; and A. E. Woodruff, and R. F. Hanstock, the effect 
of cold work on the photoelectric effect. C. Cha studied the relation between the 
incident and emergent velocities of photoelectrons emitted by thin platinum films. 

According to R. Ruer and E. Scharff, an anode of platinum polarized in sul- 
phuric acid is sensitive to light. In one case, in darkness, the e.m.f. was constant 
at 0*913 volt, and after half-an-hour’s exposure to daylight, 0*956 volt. G. Grube 
and L. Baumeister observed that with the light from a mercury vapour lamp, using 
platinized-platinum electrodes, anodically polarized, and dipping in 2iV-H2S04, 
the nobler the initial potential, the greater was the fall in potential. This con- 
tinued in the saine direction for 15 mins, after the light had been turned off, 
after which it rose again. Smooth platinum, coated with a golden-yellow oxide 
by superposition of alternating current on direct current, also showed an initial 
reduction of potential on exposure to light. On continued illumination, the 
potential rose until it was higher than the initial value and after four successive 
illuminations the total rise in potential was 0*179 volt. An electrode which had 
been strongly oxidized and kept in the dark showed no decrease in potential on 
exposure to light, but only a positive effect. The sensitivity of the electrode to 
light is weak in potassium cyanide and still weaker in sodium hydroxide. The 
action of X-rays is similar to that of light. V. Bjerkness studied the resonance 
and absorptive power of platinum for electric waves ; T. Argyropoulos, and 
A. Wehnelt, the oscillations of a white-hot platinum wire with a repeated make- 
and-break ; L. Arons, the electric polarization of platinum films ; B. Eginitis, 
voltaluminescence ; and J. W. Dobereiner, Nobili’s rings. J. N. Frers studied 
the combinations Pt~CuBr ; Pt-Ag2S ; Pt-Cu2S ; Pt-PbS ; Pt-MoS2 ; Pt“FeS2 ; 
and Pt-ZnO as radio-detectors. 

According to R. Nahrwold,!^ air in the vicinity of a glowing platinum wire 
increases in electrical conductivity ; and J. Elster and H. Geitel found that in this 
way, air, coal-gas, carbon dioxide, and oxygen become positively electrified : and 
a wire heated to redness in air or oxygen becomes negatively charged. H. A. Wilson 
observed that the emission of electrified particles is greater in hydrogen than it 
IS in air. The emission of electrified particles by hot platinum was found by 
A. Wehnelt to be the same if the metal is covered with calcium or barium oxide. 
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The subject was studied by M. S. Glass. G. H. Martin found that a hydrogen atm. 
favours the discharge. J. A. McClelland observed that the emission of positive 
ions continues up to a certain temp., and above that, at a white heat, negative ions 
are given ofl. Negative ions were found by A. Occhialini to be given ofE in intense 
electrical fields. J. A. Harker and G. W. C. Kaye found that positive ions are 
emitted up to 1100^^, and above that temp., negative ions ; the negative ionization 
in nitrogen at 40 mm. press, increases at first slowly and then more rapidly as the 
temp, rises from 1350° to 1550° ; and at 1460°, by increasing the press, from 0 to 
800 mm., the negative ionization increases at first quickly, and then more slowly. 
Observations on the subject were also made by H. A; Wilson, 0. W. Richardson, 

E. Brunner, K. Fredenhagen, and H. P. Walmsley. 

F. Richarz and R. Schenck observed that platinum foil which has been a long 
time in contact with decomposing ozone makes oxygen electrically conducting. 
O. J. Lodge noted that air which has lost the faculty of condensing water vapour 
by being freed from dust, will condense the vapour after being exposed to a red- 
hot platinum wire. G. T. Beilby observed that when a heated platinum plate, 
resting on glass, is exposed to the products of combustion of coal gas, rings appear 
on the glass, and the phenomenon is not solely thermal, but is dependent on the 
emission of ions which serve as nuclei for the condensation of the sulphur trioxide 
present as impurity in the gas. 0. W. Richardson studied the discharge of 
electricity by hot platinum in phosphorus vapour ; and L. Weissmann, and C. Grieb, 
during the catalysis of detonating gas. E. Warburg studied the action of ultra- 
violet light on the discharge, and H. T. Barnes and A. N. Shaw, the discharge 
from pointed electrodes. 

F. Horton, and Z. Klemensiewicz attributed the emission of positive ions from 
hot platinum to the evolution of adsorbed gases ; and H. A. Wilson referred the 
production of negative ions to the occluded hydrogen. According to R. Nahrwold, 
the fact that a platinum wire glowing feebly electrifies the air positively, and 
negatively if glowing brightly, is due to the burning of dust particles and other 
non-gaseous matter in the vicinity of the wire, and by the disintegration of the 
wire at higher temp, giving off charged particles of metal. When the air was 
replaced by hydrogen, similar results were obtained when the gas contained dust 
particles, or when the wire was not perfectly clean, but at higher temj)eratures, 
although a negative charge was obtained, it was much less than with atmospheric 
air, and at the same time it was definitely proved that the disintegration of the wire 
IS very small in hydrogen compared with its amount in atmospheric air. When 
the wire, after exposure to the air, was heated in an atmosphere of hydrogen 
quickly, the charge was destroyed when a dull red-heat was attained. This did not 
occur when the wire was left in the hydrogen for some time before heating it, and the 
author attributes the results to the formation of oxy-hydrogen gas in the pores of 
the platinum, and its explosion when the wire is heated. 

0. W. Richardson observed that the positive and negative ions emitted by 
platinum are kinetically the same as the molecules of a gas of the same mol. wt., 
and at the same temp. F. G. Brown made similar observations. 0. W. Richardson 
and E. R. Hulbirt found that the sp. charge of the electrons given off by platinum 
at 1100° is e/wi=l*8x 10^, and at 900°, e/m— 387 and e/H=25, when e denotes 
the e.m.f. ; the mass of the ions ; and JET, the mass of the atom of hydrogen. 
Measurements were made by J. J. Thomson, H. A. Wilson, J. C. Pomeroy, 

F. Horton, 0. W. Richardson and co-workers, F. Deininger, and G. Owen and 
R. Hallsall. 

W. 0gawa,i2 and H. Greismann discussed the use of platinum as a radio-detector. 
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§ 13. The Electrical and Magnetic Properties of Platinum 

Observations on the electrical conductivity of platinum were made early in 
the nineteenth century. II. Davy,^ and S. H. Christie, referred the results to 
the conductivity of copper taken as 100, and obtained 18 to 19*8 ; J. Gumming 
gave 21*6 ; and observations were made by F. P. Dulk, and W. S. Harris. 
E. Becqucrel gave 855 when that of mercury is 100 : and with silver— 100, 
K. Becquerel gave 8*042 ; P. Riess, 10*4 ; A. Matthiessen, 10*53 ; and L. Weiller, 

1 0*6. Observations were also made by A. Matthiessen and C. Vogt, C. S. M. Pouillet, 
A. Arndtsen, E. Lenz, J. Muller, and R. Benoit. H. M. Barlow observed that 
Ohm’s law is rigidly true for an alternating current at l*3xl0-'» amps, per sq. 
cm. ; P. W. Bridgman’s assumption that there is a variation was not confirmed. 

J. Dewar and J. A. Fleming gave for the sp. electrical resistance of platinum, 
at 0°, 10,917 e.g.s. units ; and for the conductivity 0*000917 mho per cm. cube at 
18°. Measurements were made by K. BMeker, G. Bainter, C. Barus, R. Benoit, 
H. L. Callendar, J. Clay, 0. M. Corbino, J. Dewar and J. A. Fleming, 0. Erhardt, 
A. Emo, J. A. Fleming, E. H. Griffiths, A. T. GrigoriefF, T. S. Humpidge, W. Jager 
and 11. Diesselhorst, W. Meissner, H. Moser, G. Niccolai, E. L. Nichols, M. von 
Pirani, A. Schleiermacher, F. Uppenborn, L. Weiller, and A. W. Witkowsky. 
0. Berg gave for the resistance, R ohms : 

--69 8^' -118® 0® 58 3® 80-9® 102 4 

R . 0*036902 OO 392 IO OO 39678 0*001190 0*001275 0*001348 

K. Olszewsky gave for the resistance in effims when the value at 0° is taken as 
unity : 

0 ® -78*2® -182 5® -208 5® 

R . . . 1-000 0*800 0*523 0*453 

E. Hagen and H. Rubens gave for the sp. resistance R and the sp. conductivity, K : 



170 ® 

220 ® 

300 ® 

600 ® 

900 ® 

1200 ® 

1500 ® 

R . 

. 0*233 

0*260 

0*312 

0*559 

0*900 

1*33 

1.58 

K . 

. 4*31 

3*84 

3*22 

1*79 

Ml 

0*751 

0*541 
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Quite a number of formulje has been devised to represent the observed results. 
The variation of the resistance with temp, was discussed by C. Barus, R. Benoit, 
T. Burger, L. Cailletet and E. Colardeau, P. Chappuis and J. A. Harker, 
A. A. Deckert, J. Dewar, H. Dickson, W. Geiss and J. A. M. van Liempt, 
W. J. de Haas and J. de Boer, F. Henning and J. Otto, T. 8. Humpidge, 
J. Konigbserger and 0. Reichenheim, A. Michels and P. Geels, W. Nernst, A. von 
Obermayer, A. Schulze, J. C. Southard and R. T. Milner, V. Strouhal and 
C. Barus, W. H. Keesom and A. Bijl, and C. W. Waidner and G. K. Burgess. 
The temp. coefF., a, at 6°, for the resistance, 0*00366 according 

to R. Clausius ; J. Dewar and J. A. Fleming gave 0*00367 ; L. Holborn and 
A. L. Day, 0‘(X)388 ; W. Jager and H. Diesselhorst, 0*0384 ; H. le Chatelier, 0*00325 ; 
M. von Pirani, 0*00380 ; F. Henning, 0*00392 ; C. Barus, 0*0029 to 0*003 between 
0° and 100°, and 0*00222 to 0*00265 between 0° and 357° ; P. W. Bridgman, 0*00387 ; 
and L. Ho]})orn, 0*00392. L. Cailletet and E. Bouty gave 0*0030 at 0°, and 0*00342 
at —94*57°. L. Holborn gave : 

100 ° 780 ° 1140 ° 1300 ° 1500 ° 

a . . 00038656 00039155 00039144 00039119 00039070 

G. Niccolai obtained a linear relation for the resistance at temp, between —189° 
and 400°, but L. Holborn and W. Wein found that there is a bend in the curve. 
Fig. 12, corresponding with a parabolic formula. E. Hagen and H. Rubens gave 
/e=0*154(l +0*00240 + 0*053302); C. W. von Siemens, R-0*034369T*+0*00210407T 
-0*2413; H. L. Callendar, R=0*03771T*+0*002520T-0*2450 ; F. Henning and 
W. House, A-/^(l + O*OO3969520-O*O6644O802-O*On51716504) ; R. Holm and R. 
Stormer, /e-0*00001048{l +0*003695(0-15) -O*O6598(0-15)2+O*Oio525(0~15)3} ; 
and E. Griinciscn expressed his results in terms of P. Debye’s function — 1 . 13, 16. 
W. Tuijn, n. Moser, H. Rolnick, A. T. GrigoriefF, G. Bainter, and J. T. MacGregor- 



Fig. 12. — The Effect of Tempera- Fig. 13. — The Resistance of Thin 
ture on the Resistance. Films of Platinum. 


Morris and R. P. Hunt studied the subject ; and J. M. Gaines, E. Waetzmann 
and co-workers, and S. Kambara and M. Matsui, resistance thermometers of 
platinum. 

According to F. Streintz, the sp. resistance of platinum black of sp. gr. 11*6 is 
J?=0*92(l +0*001450), a value about six and a half times as great as that of solid 
platinum, whereas the temp, coeff. is less than half of that of the solid metal. J. Mooser 
observed that the sp. resistance of samples of spluttered platinum was 11*3, 23*1, 
and 82*3 times greater than the platinum en masse, presumably owing to the 
formation of oxidized films on the surfaces of the granules. J. Kramer found the 
conductivity of thin films, produced by cathode spluttering or by vaporization, is 
about a millionth part of that of the normal metal. R. Deaglio, H. Kahler, 
Y. Maslakovetz, H. Murmann, E. Perucca, and S. Virtel studied the subject. 
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L. C. van Atta, R. S. Bartlett, G. Braunsfurth, A. Fery, A. W. Gauger, F. Joliot, 
J. Kramer and H. Zahn, E. Perucca, F. W. Reynolds, A. Riede, and K. Schtschodro, 
studied the conductivity of thin films ; and F. Skaupy and 0. Kautorowicz, the 
conductivity of powdered platinum under press. J. Patterson found that the sp. 
resistance of thin films of platinum rapidly increases as the thickness of the film 
decreases from /x/x downwards. B. Pogany confirmed this, and his results are 
summarized in Fig. 13. A. Riede represented the conductivity, K mhos, of films 
of thickness x mgrms. per sq. cm. by A^=(l-07a:-— 0*0005) -|-(0*13ir— 0*0085). 
The subject was investigated by E. Bose, R. Pohl, A. C. Longden, and J. Patterson. 
H. K. Onnes gave for the ratio of the resistance, R, at T° K., to that, Rq, 
at 273*09° K. 


°K. . . 273 09° 20-2° 14-2° 4*3° 2-3” 1-49° 

RjR^ . . 1 0*0171 0*0135 0*0119 0*0119 0*0119 

and W. H. Keesom and J. N. van Ende, J. O. Linde, W. Meissner and B. Voigt, 
W. Tuijn, and W. Tuijn and H. K. Onnes found that platinum did not show super- 
conductivity at low temp. The indications point to a zero conductivity for the 
pure metal at absolute zero ; and the small constant value observed below 4*3° K. 
is attributed to the presence of an impurity. The subject was discussed by 
C. A. Crommelin, W. J. de Haas and J. de Boer, and W. Meissner and B. Voigt. 
As a rule, the temp. coefF. of the electrical conductivity of a metal is greater the 
higher the degree of purity. R. Suhrmann found that with platinum foil between 
4()0° and 1600°, in vacuo, the resistance increases as the gas is pumped off, it then 
passes through a maximum and afterwards decreases. Thus, at 926°, the resistance 
of platinum rose from 0*4315 to 0*4345 ohm when the metal was soaked in hydrogen, 
and as the gas was pumped off, the resistance passed 
successively through the stages 0*4498, 0*4506,0*4494, 

0*4430, and 0*4280 ohm. The relation between the 
resistance, R ohms, and temp, of the metal in two 
different states of hydrogenation is indicated in 
Fig. 14. The subject was studied by A. W. Gauger, 

K. Herrmann, L. Holborn, H. Kleine, Y. Maslako- 
vetz, F. W. Reynolds, K. Weil, and H. A. Wilson. 

W. II. Stannard compiled a table of resistance ; and 

J. I). Stranathan studied the resistance with high 
frequency currents. G. Szivessy found that after 
being heated to redness in oxygen, the resistance of 
platinum was increased 3*8 per cent. E. Griineisen 
and E. Goens studied the application of Wiedemann 
and Franz’s rule ; F. W. Reynolds, and H. Dobrets- 
berger, the effect of absorbed hydrogen, nitrogen, 
and carbon dioxide on the high frequency resistance ; 

R. Holm and W. Meissner, the effect of oxygen on 
platinum films ; F. W. Reynolds, the effect of oxygen, 
and hydrogen ; R. Suhrmann, K. Weil, and H. Kleine, the effect of hydrogen. 

K. Kleine found that the resistance of vacuum annealed platinum increases if it 
is allowed to stand in air for five days. L. Holborn and W. Wien studied the 
action of steam on the conductivity. 

0. Feussner observed that the temp, coeff. of platinum wire generally decreases 
by an amount almost within the limits of experimental error when it is subject 
to mechanical stress. When a wire is passed through a drawing-plate to reduce 
Its cross-sectional area, a very large decrease in the temp, coeff. occurs. 
F. W. Bridgman reported that the temp, coeff. between 0° and 100° of a sample 
of purified platinum was 0*003905, and after being subjected to a press, of 12,000 
kgrms. per sq. cm., 0*003868. P. Cohn found that the resistance of platinum wire 
decreases with heating, and this the more rapidly the higher the temp., as indicated 



Fia. 14.— The Effect of Oc- 
cluded Hydrogen on the 
Resistance of Platinum at 
Different Temperatures. 
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in Fig. 15, and by increasing the drawing velocity the resistance is increased by 
about 0*1 per cent. In Fig. 15, the resistance is represented by the ordinates and 
the logarithm of the time, by the absciss8D. W. H. Johnson showed that an annealed 

metal wire should conduct electricity better than 
an unannealed wire, and in agreement with this, 
C. W. von Siemens found that the conductivity of 
a drawn wire increased in the ratio 100 ; 100-3 by 
annealing at a red-heat ; E. Becquerel similarly 
observed the ratio 100 : 101-3 ; and 0. Chwolson 
found the change with a feeble heating to be —5-3 
per cent., and with a strong heating +5-8 per cent. 
G. W. A. Kahlbaum and E. Sturm also showed 
that the resistance of a hard platinum wire is 
0-98150, and after annealing at a red-heat, 0-97555, 
a decrease of 0-61 per cent. A. Heintz emphasized 
the fact that since the conductivity of the wire 
depends on its structure, measurements of the 
resistance should be made on specimens which 
have been subjected to a similar heat treatment. 
G. Tammann and K. L. Dreyer studied the effect of 
cold-work. L. Guillet and M. Ballay observed an 
increase of 1-6 per cent, in the resistance of the 
cold-worked metal when annealed at 850®. L. R. Koller noted that the decrease 
of a film of spluttered platinum in vacuo is due to coalescence which is retarded by 
the presence of gases. G. Bainter, F. Joliot, and A. Riede studied the effect of 
the nature of the supjjort on the resistance ; and F. Ehrenhaft and E. Wasser, 
the resistance of gases with a platinum aerosol. 

M. Ascoli observed that the resistance increased as the elastic modulus increased, 
and H. Tomlinson found that the increase of resistance per unit caused by a stress 
of a gram per sq. cm. is 2285 X 10~^2 j and he also studied the effect of torsion on 
the resistance ; and 0. Feussner, and H. Rolnick, the effect of tension, S. Lussana 
found that the resistance, R ohms, decreased with an increase of pressure, p atm., 
on the metal, so that if 8R denotes the change of the resistance : 



sistanco of Platinum with Time 
and Temperature. 


p . 1 100 190 300 390 500 595 680 750 

R . 5-94565 5-94422 5-94295 5-94180 5-94093 5-94016 5-93964 5-93920 5-94886 

hR . 0-06240 0-06237 0-06176 0-0jl66 O-OgllS 0-0692 0-0587 0-0582 


K. Honda and co-workers studied the subject. E. D. Williamson found the ratio 
of the electrical resistance at 1 kgrm. and 12,000 kgrms. per sq. cm. press, is 0-9776. 
P. W. Bridgman obtained for the press, coeff. at 0°, —78-4°, and —182-9°, and 7000 
kgrms. per sq. cm. press., the respective values — O-O5I93, — O-O5I97, and — O-O5234. 

A. Lafay gaveSi?/i2=— O-O5I86; E. Lissell, — 0-05827^ +0-Oio41j92; and S. Lussana, 
— 0-05l56p+0-Oio521p2. A. Michels and P. Geels found that at lower press, the 
coeff. varies more than it does with temp. P. W. Bridgman showed that the 
samples here employed were probably contaminated with iridium. P. W. Bridgman 
also gave for the fractional change in the longitudinal resistance of platinum, 
1-78x10”® per kgrm. per sq. cm., and for the fractional change in the transverse 
resistance 0-34 X 10”® per kgrm. per sq. cm. The press, coeff. of the sp. resistance 
found by E. Griineisen is — O-O5I79 ; by P. W. Bridgman, —0-06207 ; and by 

B. Beckman, O-O5I5O. P. W. Bridgman obtained for platinum of a high degree of 
purity, with press, up to 12,000 kgrms. per sq. cm. : 



0 kgrms. 
12,000 kgrms. 
Average 


0® 25° 60° 76° 


100 ° 


1-0000 

-0-061975 

-0-061765 

-0061870 


1 0967 
-00b1950 
-0-061771 
-0061862 


M934 

-0-061935 

-0*061774 

-0-061854 


1-2901 

- 0-061915 

-0*061776 

-0-061846 


1-3868 

- 0-061900 

- 0-061777 

- 0-061838 
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S. Bidwell studied the relation between the resistance, E, and the thermal 
expansion ; and A. Stein, the relation between the resistance and the melting-point. 
According to E. L. Nichols, if I denotes the length of platinum at temp, up to 
near the m.p., then taking the values of E and Z at 0°, as unity, the corresponding 
values of I and E are : 

I . 1 0000 1-00125 1-00489 1-01022 1-01229 1-01371 1-01495 1-01567 

R . 1-0000 1-5057 2-3035 3-3533 3-7090 3-8904 4-0655 4-2005 

W. Broniewsky studied the subject. The relation between the resistance and the 
thermal conductivity was studied by G. Wiedemann and R. Franz, and H. Redde- 
mann ; and W. Jager and H. Diesselhorst observed that platinum has a greater 
value for the ratio thermal : electrical conductivity, and a greater temp. coefF. 
than corresponds with Wiedemann and Franz’s rule — 3. 21, 5. F. Streintz, and 
S. Bidwell studied the relation between the specific heat and the resistance of 
platinum ; and N. F. Mott, the relation between the latent heat, the m.p., and the 
electrical conductivity. R. Bornstein said that the conductivity of platinum is 
increased by exposure to light ; but C. W. von Siemens observed no perceptible 
change. The subject was disemssed by C. Hausemann, and F. Weber. According 
to W. Jager and H. von Steinwehr, the percentage increase in the resistance, 8R, 
of a platinum wire — 0*1 mm. in diameter, and 35 cms. in length, and total resistance 
5 ohms — by the passage of a current of C amperes, as the temp, rises 86°, is as 
follows : 


, 

. 0-0043 

0-0196 

0-0355 

0-0524 

0-0689 

0-1000 

bR 

. 0 

0-035 

0-10 

0-235 

0-41 

0-88 

BO. 

. 0 

0-009 

0-025 

0-059 

0-101 

0-220 


The subject was studied by F. Weber. A. Broca and M. Turchini studied the 
resistance of platinum to alternating currents, A. T. Waterman, and J. W. Nicholson 
studied the electron theory of conduction. K. Bamberger observed no change in 
the resistance of platinum in a magnetic field, and the subject was studied by 
W. Kohlrausch, S. H. Christie, and P. Kapitza ; and L. Grunmach found that a 
transverse magnetic field produces but a very small change in the resistance. 
F. Weigert found that a platinum wire 0-05 mm. diameter and of resistance 
13-18 ohms, had a resistance of 13*311 ohms in a magnetic field of 11,500 gauss, 
and 13-242 ohms in a magnetic field of 16*210 ohms. N. d'Agostino observed 
that with a wire 0*15 mm. and 13*48 ohms resistance, the quotients x of the change- 
in the magnetic field and the total resistance for magnetic fields of 2400, 3690, 
4840, and 6510 gauss are respectively —0*0.525, 0*056!, 0-0411, and O-O42O. 

J. Frenkel and N. MirolubofE, G. Borelius, H. M. Barlow, A. T. Waterman, 
F. Simon, H. F. Mott, and E. H. Hall studied the theory of conductivity ; and 
Z. A. Epstein, the periodic variation of the resistance of metals with at. wts. 

The heating effect of the electric current in platinum was studied by 

E. Becquerel,2 G. D. Botto, J. G. Children, H. Davy, A. Farkas and H. H. Rowley, 
R. T. Glazebrook and co-workers, W. R. Grove, E. Lenz, J. Muller, W. H. Preece, 
P. Riess, A. de la Rive, M. Viard, and F. Zollner ; the use of platinum for 
resistance wires in electric furnaces, by G. Nordstrom ; the development of 
stationary waves by wires heated by alternating currents, by A. Imhof ; the effect 
on sounds produced by the current, by T. Argyropulos, R. M. Ferguson, and 
W. H. Preece ; the mechanical action of the current by A. Berliner, E. Edlund, 

F. Exner, W. R. Grove, R. Nahrwold, G. von Quintus-Icilius, and H. Streintz ; 
and the resistance at the contact surface of electrode and electrolyte by 0. Scarpa ; 
and R. Holm, at the contact of two surfaces ; E. Branly observed the unipolar 
conductivity of the Ag-Mica-Pt condenser ; F. Skaupy and 0. Kantorowicz, the 
resistance of the compressed powder ; H. Rohmann, the unipolar contact between 
two pieces of platinum wire which have been heated to incandescence for a long 
time in vacuo ; R. Holm and R. Stormer, the resistance of platinum contacts ; and 
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G. Hoffmann, the production of a current between two platinum plates separated 
a small distance by applying a difference of potential under such conditions that the 
intervening gas is not ionized. 

The Volta effect of platinum against other metals — dry — was examined by 
J. W. Ritter, 3 who found platinum to be positive against antimony, negative 
against gold ; T. J. Seebeck likewise placed platinum between copper and silver ; 
and F. Polednik found the contact potential of platinum against glass to be +2*22 
volts, and against fused quartz, +1*15 volts ; and C. H. Pfaff, between tellurium 
and palladium. By frictional electricity, A. Macfarlane placed platinum between 
gold and tin. The subject was discussed by J. J. Berzelius, E. Dubois, E. Edlund, 
J. H. Gladstone and A. Tribe, J. M. Gaugain, and 0. Knoblauch. The difference 
of potential between platinum and air was found by M. Andauer to be 0*25 volt. 
The e.m.f. of the Volta effect of platinum against carbon was measured by 
W. E. Ayrton and J. Perry, and W. G. Hankel ; against copper, by W. E. Ayrton 
and J. Perry, F. Kruger and G. Schulz, R. Vieweg, F. Exner, W. G. Hankel, 
E. Edlund, A. Hagenbach, and A. Righi ; against silver, by F. Exner, H. Greinacher, 

R, Vieweg, F. Kruger and G. Schulz, and W. G. Hankel ; against gold, by 
W. G. Hankel, and H. Pellat ; against magneMum, by W. E. Ayrton and J. Perry, 
B. J. Goosens, J. H. Gladstone and A. Tribe, and E. Obach ; against zim, by 

S. Arrhenius, E. Becquerel, F. Exner, H. Gautier, J. H. Gladstone and A, Tribe, 
W. Hallwachs, W. G. Hankel, M. H. Jacobi, R. Kohlrausch, and E. Obach ; 
against cadmium, by W. E. Ayrton and J. Perry, and W. G. Hankel ; against 
mercury, by F. Exner and J. Tuma, W. G. Hankel, R. Vieweg, H. Horig, and 
(\ Christiansen ; against aluminium, by W. G. Hankel ; against tin, by 
W. G, Hankel, and W. E. Ayrton and J. Perry ; against lead, by W. G. Hankel, 
and W. E. Ayrton and J. Perry ; against brass, by W. G. Hankel, and R. Vieweg ; 
against nickel, by R. Vieweg, and F. Kruger and G. Schulz ; against nickel-silver, 
by W. G. Hankel ; against antimony, by W. G. Hankel ; F. Kruger and G. Schulz, 
and G. Mdnch, against luvgiten, tantalum, iron, molybdenum ; T. Terada, against 
platinum in hydrochloric acid ; and against bismuth, by W. G. Hankel. 
0. W. Richardson and F. S. Robertson found the contact difference of potential with 
platinum at 1470° is nearly proportional to the press, of hydrogen. R. D. Kleeman 
and C. R. Pitts studied the sign of the electric layer away from the surface of a soln. 
in contact with air or a metal. J. B. Setli and co-workers studied the e.m.f. 
developed when platinum is in contact with a rotating steel disc ; A. Coehn and 
co-workers, R. von D. Wegner, E. Perucca, and F. Polednik, the contact potential 
between platinum and insulators ; B. Kamiensky, platinum and the dielectric ; 
and M. Andauer, platinum and air. P. E. Shaw and co-workers, J. H. Jones, and 
W. M. Jones studied the frictional electricity developed with platinum. 

The literature on the electrical properties of platinum here given was previously 
reviewed by G. Wiedemann,^ and W. Loewenstein. The electrode potential of 
platinum was examined in a qualitative way by H. Buff, who found that in water 
it is feebly negative, and positive in dil. and cone, nitric acid, dil. sulphuric acid, 
and in cone. soln. of zinc sulphate ; by C. Cappa, who found it positive in water, 
dil. sulphuric acid, and nitric acid ; and by E. Gerland, who found it to be negative 
in water. H. Buff observed ordinary platinum to be negative in sulphuric acid, 
but positive when the metal is charged with hydrogen ; E. Becquerel found the 
metal charged with hydrogen is negative in water, and if exposed to the action of 
oxygen or iodine vapour, it is positive ; and W. G. Hankel noticed that in water, 
the polished metal is negative, and the fresh filings are positive. F. Exner and 
J. Tuma observed no difference of potential with purified platinum in water, sul- 
phuric acid, or soln. of copper sulphate. I. I. Schukoff compared the effect with 
smooth platinum and platinum-black. N. T. M. Wilsmore found the potential 
in normal soln. of potassium chloride against a normal calomel electrode to be less 
than — M40 volt. W. E. Ayrton and J. Perry observed the e.m.f. against distilled 
water is —0*285 to —0*346 volt at 16*5° ; against a cone. soln. of alum, 0*246 volt ; 
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against a soln. of sodium chloride of sp. gr., 1-18, —0*856 volt at 15*5° ; against 
a cone. soln. of ammonium chloride, — 0*057 volt ; against cone, sulphuric acid, 
1*300 to 1*600 volt ; and against cone, nitric acid, 0*672 volt. F. Bergius observed 
that the potential of copper, silver, or zinc against platinum in fuming sulphuric 
acid decreases as water is added, and finally attains a constant value. K. Horovitz 
studied the effect of the acidity of H'-ion cone, of the soln. ; and G. Tammann 
and K. Bochow, the effect of adsorbed hydrogen. F. Vies and A. Ugo measured 
the effect of the acidity of the soln. 

W. Ostwald found the absolute potential of platinum with occluded air 
against 2iV-, N-, and 0 *liV-H 2 S 04 to be respectively —1*341, -1*325, and —1*219 
volts ; and against iV-KOH, —0*492 volt. The subject was studied by K. Benne- 
witz and J. 8chulz, V. Karpen, S. Makishima, S. Veil, W. J. Muller and 
K. Konopicky, I. I. Schukoff and co*workers, A. Slygin and A. Frumkin, and 
M. Thalinger and M. Volmer. E. Muller observed the natural potential of smooth 
platinum in iV-H 2 S 04 , and against a normal hydrogen electrode, taken to be zero, 
is —0*73 volt, and with platinized platinum electrode, —0*88 volt ; B. Neumann 
gave —1*14 volt for the absolute potential of platinum coated with platinum black 
in iV-PtCl 4 ; and F. Ott, 0*490 to 0*825 volt for platinum coated with columbium 
dioxide. S. Glasstone and A. Hickling studied the variation of the potential 
with time, in chloride soln. F. W. Kiister and W. Lommel observed the potential of 
ydatinum in N-, 2N-, 4*84iV-Na2S to be, respectively 799, 750, and 600 microvolts ; 
and F. W. Kiister gave for the potential E volt, of soln. of 7i gram-atoms of sulphur 
in sodium sulphide, Na 2 S,i, for : 

n . 4-47 4-67 4-84 4-98 5*12 5 22 5*24 5-20 5 04 4-45 

iV- . 4 2 1 0*5 0*25 0 125 0 0625 0 03125 0 0156 0 0078 

. 0-6211 0-6087 0-6000 0-5916 0-5836 0-5758 0-5683 0-5603 0-5523 0-5411 

E. G. Weischede found the electrode potential in ammoniaeal 0*04N-soln. is 0*64 
volt at 20° ; and in acidic soln. with 20*4 mgrms. of platinum is 100 c.c., 0*857 volt 
at 20°, and 0*924 volt at 60° ; J. Liger, in soln. of sodium chloride and hydroxide, 
barium chloride, nickel sulphate, and copper salts ; and A. Smits, in bromine water 
— 15 . 68, 6, Fig. 41. F. Giordani and B. Focaccia studied the cathodic and anodic 
potentials of smooth platinum in 30 per cent. soln. of potassium hydroxide. 
S. B. Christy observed for N-, 0*liV-, and 0*01N-KCy, respectively —0*40, —0*46, 
and —0*50 volt ; B. Neumann, for soln. of potassium dichromate, —1*063 volt ; 
dichromic acid, —1*397 volt; sodium hydrosulphate, —0-662 volt; potassium 
ferrocyanide, —0*593 volt ; nitric acid, —1*259 volt ; and neutral ferrous sulphate, 
—0*635 volt ; and E. F. Burton, for ethyl malonate, —0*054 volt ; G. Holst, in 
hydrazine ; and J. Sambussy, in nitrobenzene. P. Bechtereff observed that the 
electrode potential of platinum in molten sodium hydroxide at 330° to 650° is the 
same as that of iron, cobalt, nickel, gold, silver, copper, constantan, or magnetite. 

According to W. D. Bancroft, the potential of normal soln. of some depolarizers 
is as follows : potassium permanganate, 1*76 volts ; chlorine in potassium chloride, 
1*67 volts; manganese dioxide in potassium chloride, 1 *63 volts ; bromine in 
potassium bromide, 1*43 volts ; chloric acid, 1*42 volts ; dichromic acid, 1*40 volts ; 
bromine in potassium hydroxide, 1*32 volts ; perchloric acid, 1*27 volts ; nitric 
acid, 1*26 volts ; ferric chloride, 1*24 volts ; chlorine in potavssium hydroxide, 1*19 
volts ; potassium nitrate, 1*14 volts ; potassium dichromate, 1*06 volts ; and iodine 
in potassium iodide, 0*89 volts. 

S. J. French and L. Kahlenberg found that the potential of platinum in N-KCl 
in hydrogen becomes more basic reaching a maximum and then falling off ; in 
nitrogen, the potential becomes more basic, reaching a maximum, and then falling 
off ; and in oxygen, the potential changes very little. Carbon monoxide, and 
methane alter the potential, biit helium has very little effect. B. Kamiensky 
studied the potential in contact with an aq. soln. of potassium chloride and an 
emulsion of potassium xanthate and turpineol. L. Kahlenberg and J. V. Steinle 
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observed the single potential of platinum in 0’5iV-Na3AsO4 to be 0*983 volt ; in 
0*5iV-K8As04, 0*980 volt ; and in iV^-KCl sat. with arsenic trioxide, 0*943 volt ; 
and S. Koidzumi studied the potential of platinum in alkaline soln. containing 
alcohol ; A. Frumkin and co-workers showed that in the alteration in the potential 
of platinized carbon in an atm. of hydrogen from positive to negative with increas- 
ing content of platinum, the metal in the intermediate state is uniformly at the 
same potential and not located at an equal number of positive and negative centres. 
J. Chloupck found that the potential of a platinum electrode in soln. of ortho-, 
pyro-, and meta-phosphoric acid, and arsenic acid, containing mixtures of man- 
ganous and manganic oxides, against a mercury sulphate electrode in 2 N’H. 2 SO^y 
varied between 0*98 and 1*18 volt, and, at first, increased slowly with time, then 
decreased owing to the instability of the soln. H. V. Tartar and H. K. McClain 
studied the effect of an electric field ; and E. Audubert, G. E. Muchin and 
M. I. Silberfarb, I. Lifschitz, C. Stora, 6. Athanasiu, and C. Winther, the 
Becquerel effect ; J. M. Ort and M. H. Eoepke, the potential in dil. alkaline 
sugar soln. ; J. Harty, the potential of a photovoltaic cell in combinations with 
ethyl- and phenyl-magnesium chloride ; T. Swensson, the e.m.f. of a cell with a 
partition Pt | soln. : soln. | Pt in which one half is kept in darkness, and the other 
half illuminated by ultra-violet light. The electrolytes were soln. of several salts. 
G. Athanasiu examined the effect of radiant heat on the Pt : PtCl4 : Pt-cell ; 
and G. Grube and L. Baumeister, that of light and X-rays on polarized platinum 
electrodes. L. V. Nikitin observed that some cells with platinum electrodes appear 
to be sensitive to sound. 

According to C. Fredenhagen, platinum electrodes in some oxidizing soln. 
show a constant potential immediately after immersion, whilst in others it is 
variable, and this indicates that the velocity of reaction of the ions of the oxidizing 
soln. with the gases absorbed by the platinum is very variable. In oxidation 
elements, the platinum electrodes always become (harged with gases ; in some 
cases, the potential measured is entirely due to this gas charge, and is in no way 
conditioned by the giving up of electrons from the ion of the solution to the electrode. 
The magnitude of the gas charge is dependent on the H'-ion cone, in the liquid, but 
the potential of the oxidizing agent is absolutely independent of this. N. E. Loomis 
and S. F. Acree prepared platinum electrodes for use as hydrogen electrodes in 
0*1 HCl in determining the H’-ion concentration in reacting systems, in which the 
deviation from the mean is less than 0*1 millivolt. H. D. Kirschman and co-workers, 
D. J. Brown and J. C. Zimmer, studied the subject. F. Fischer observed that 
when external influences are excluded, the e.m.f. of certain open cells of the type : 
Cu I CUSO4 soln. I Pt slowly falls to zero, and the same change takes place in a 
few hours if the electrolyte be agitated. Cells with mercury or silver in place of 
copper behave similarly, but not so with zinc. The change with the copper cell 
takes place only at the platinum electrode, and it is assumed that cuprous sulphate 
is formed from the metallic copper and the copper sulphate, this in turn involving 
a tendency throughout the electrolyte to the separation of copper. The copper 
potential is thus transferred to the platinum electrode. The part played by the 
cuprous sulphate is illustrated by the fact that by the use of various solutions all 
saturated with cuprous sulphate the platinum can be made to assume any potential 
between that of oxygen and that of copper. The fall in the e.m.f. of the cell is 
attributed to the formation of an alloy of platinum and copper which gradually 
becomes richer in copper as the distribution of cuprous sulphate through the 
electrolyte proceeds. R. Luther made observations on the same subject ; and 
W. J. Muller and J. Konigsberger found the optical properties of the platinum were 
not affected by the reaction in the cell, and this does not support the hypothesis 
that an alloy is formed. H. V. Tartar and H. K. McClain referred the electrode 
potential to adsorbed films ; R. D. Kleeman and co-workers, the sign of the electrical 
layer of a soln. in contact with platinum. E. R. Smith found that the e.m.f. of a 
cell with the electrode reaction PtCV'-f 201'— PtCl6"+2€ shows reversibility ; 
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and the platinoplatini-electrode was studied by V. F. Miller and H. Terrey, and 

E. R. Smith. W. M. Pierce studied the relation between current and time in a 
Pt-H2S04 cell ; F. P. Bowden, the potential changes which occur during the dis- 
charge of electricity at bright platinum electrodes in air-free, 0-2iV-H2S04 sat. with 
hydrogen or oxygen ; and L. W. Haase, the effect of light on the oxygen depolariza- 
tion current of the Fe~Pt couple. N. Harvey observed no luminescent effect during 
the electrolysis of aminophthalic hydrazide with platinum electrodes. 

R. Abegg and co-workers reviewed the work on the e.m.f. of cells with two 
platinum electrodes with an electrolyte in aq. soln. A. C. Becquerel obtained a 
difference of potential with a cell Pt | KOH, HNO3 | Pt ; C. Matteucci, with 
Pt rH2803(or K2SO3), HN03(or H2Cr04) | Pt ; J. Hopkinson, A. Walcker, 
M. Faraday, and J. Muller studied similar combinations. L. Bleekrode used cone, 
and dil. soln. of platinic chloride as electrolyte. M. Berthelot, E. Branly, F. P. Bulk 
and L. Moser, A. van Eccher, F. G. Henrici, M. H. Jacobi, J. P. Joule, S. Pagliani, 

F. Plzak, J. C. Poggendorff, F. M. Raoult, F. Richarz, A. de la Rive, K. Schreber, 
and E. Warburg, used other electrolytes. A. C. Becquerel, and G. Quincke, 
observed a difference of potential with platinum and spongy platinum in cone, 
nitric acid ; 0. Fromme with hydrogenized platinum and nitric or chromic acid ; 
C. F. Schonbein, with platinum, and platinum rubbed with a piece of phosphorus ; 
C. E. Fawsit, with polished or hammered platinum, and annealed platinum in a soln. 
of platinic chloride ; J. M. Gaugain, in distilled water with platinum and platinum 
rubbed with sand-paper, filter-paper, or linen ; and A. Bringhenti observed an e.m.f. 
is developed when a large electrode of platinized platinum and a small one of 
smooth platinum is placed in an alcoholic soln. of the corresponding sodium 
alkoxide — methyl, ethyl, or propyl alcohol. The current is not very constant, 
and varies with the time the circuit is closed, and with the surface of the electrodes. 
E. du Bois-Reymond, H. Wild, R. Hunt, and F. Zantcdeschi observed an e.m.f. is 
developed when one of two electrodes of the same size is under pressure ; and 
E. du Bois-Reymond, F. G. Henrici, M. Krouchkoll, and E. Becquerel, when the 
electrolyte about one of the two electrodes is agitated. 0. Erbacher studied the 
exchange of ions on the surface of a platinum electrode ; H. Jablczynska- 
Jedrzejewska, the poisoning of the cathode with hydrogen sulphide ; R. Audubert, 
the inversion potential ; and R. G. van Name and F. Fenwick, H. D. Kirschman 
and co-workers, S. Sekine, A. H, Wright and F. H. Gibson, K. Horovitz, and 
A. F. Guerasinoff, J. L. R. Morgan and 0. M. Lammert, I. I. Schukoff and co- 
workers, B. Bruns and A. Frumkin, I. M. Kolthoff and T. Kameda, L. P. Hammett, 
and M. Thalinger and M. Volmer, the use of the platinum electrodes in electro- 
metric titrations. G. S, Forbes and E. P. Bartlett found that some reducing 
agents, as, for exam})le, ferrous sulphate, arsenious acid, chromous sulphate, and 
potassium ferrocyanide, increase the oxidizing potential of the dichromate ion on 
platinum by amounts up to 0*2 volt. No other oxidizing agent has been found 
to give a similar effect. The potential increases continuously up to the point where 
all the dichromate is reduced, and then drops suddenly when excess of the added 
reducing agent is present ; and the reaction can be applied to the electrometric 
titration of a dichromatic soln. with a ferrous salt. A. C. Becquerel observed 
that an electric current is developed when platinum wires are inserted in fruits and 
tuberous roots. 

W. R. Grove ^ observed that platinum charged with hydrogen as a gas electrode 
in oxygen is positively charged ; and E. Becquerel also found it positive in air or 
condensed oxygen. F. Streintz found that hydrogenized platinum is electro- 
negative towards ordinary platinum ; and R. Lorenz and A. Mohn observed that 
the potential of a hydrogen electrode of 1 atm. press, on platinized platinum in 
water against a OdiV-electrode, is 0'75 volt. G. Markovsky found that the e.m.f. 
of a platinum plate in hydrogen against a platinum plate in gas-free sulphuric 
acid is 0*64:6 volt ; and when oxygen is substituted for hydrogen, the current is 
in the opposite direction, and the e.m.f. is 0*372 volt. Electrolytic ^ydroge^ 
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and hydrogen from zinc and sulphuric acid, give the same value for the e.m.f. ; 
and a similar result is obtained with electrolytic and chemically pepared oxygen. 
The e.m.f. of an oxygen cell is diminished by the addition of platinum sulphate to 
the soln., whilst that of the hydrogen cell increases — the sum of the two remaining 
constant. The e.m.f. is independent of the density and temp., up to 70®, of the 
gas. F. Forster observed that the potential communicated by oxygen to platinum 
is characteristic of a chemical compound — a platinum oxide ; and that the e.m.f. 
of hydrogen towards oxygen between platinized electrodes depends on the electrode 
material. G. N. Lewis showed that the e.m.f. of the gas cell is less than corre- 
sponds with the formation of the water, and hence the value 1*14 volt observed 
by N. T. M. Wilsmore, V. Czepinsky, and E. Bose at 25° and 1 atm. press, is too 
high. The subject was discussed by R. Abegg and J. F. Spencer, K. Bennewitz 
and W. Schiefcrdccker, S. J. French and L. Kahlenberg, G. Grube and H. Reinharat, 
F. Haber, R. Kohler, R. Seeliger and M. Reger, and J. B. Westhaver. Gas-cells 
with jilatinum electrodes were studied by W. Beetz, R. Hober, J. A. Kendall, 
L. Mond and C. Langer, H. F. Morley, J. Pieper, Lord Rayleigh, C. F. Schonbein, 
and M. Thalinger and M. Volmer ; and Z. Szabo, and J. J. Hermans, the cell 
Pt I 1 msHClaHa | Pt, at 25°. 

C. F. Schonbein observed that platinum in water containing ozone, chlorine, 
bromine, or iodine is electronegative towards platinum in distilled water. F. Schulze- 
Berge found that platinum saturated with hydrogen is electropositive, and on contact 
with ozone is electronegative to a platinum plate in air. The potential difference 
decreases with time, but does not vanish completely. In chlorine, platinum is 
electropositive to silver. According to R. Luther and J. K. H. Inglis, when the 
anode liquid of an electrolytic cell contains a strong oxidizer, and a platinum 
electrode dipping in it is combined with a calomel electrode, the e.m.f. is about !•! 
volts. The oxidizer is supposed to be ozone. Different acids saturated with ozone 
give under similar conditions, and within narrow limits, the same e.m.f. Electrodes 
charged with oxygen give a somewhat lower value, whilst a charge of hydrogen 
raises the oxidation potential. The increase produced by hydrogen soon passes 
away, and the electrode regains its normal value. The electrode can be freed from 
either oxygen or hydrogen by a mixture of ferrous or ferric salts. The ozone gas 
cells were studied by A. Brand, 0. Mumm, S. Jahn, and L. Grafenberg ; oxidizing 
gas cells by C. Fredcnhagen ; and the Volta effect in water vapour by E. Dubois. 

According to W. R. Grove, the sequence of the e.m.ff. of platinum foil charged 
with different gases, so arranged in the series that platinum charged with a given 
gas is positive towards platinum charged with one of the preceding gases in the 
series is : chlorine, bromine, iodine, oxygen, nitric oxide, carbon dioxide, nitrogen, 
camphor, ethereal oils, ethylene, ether, alcohol, sulphur, phosphorus, carbon 
monoxide, and hydrogen. B. 0. Peirce observed that the nature of the liquid 
has a great influence on the e m.f. of any combination of two gases in the gas 
cell. 


At ordinary temp, the relative o.m.f. with water and hydrogen and oxygen is 0*874 ; 
nitrous oxide, 0*790 ,* carbon dioxide, 0*981 ; nitric oxide, 0*933 ; air, 0*807 ,* water, 
0*807 ; and carbon monoxide, 0*404 ; with dil. sulphuric acid, and hydrogen and oxygen, 
0*926 ; hyflrogen and carbon dioxide, 0*892 ; and hydrogen and nitric oxide, 0*768 ,* with 
hydrogen and oxygen and a soln. of sodium sulphate, 0*698 ; in a soln. of potassium sul- 
phate, 0*698 ; with a soln. of zinc sulphate, and hydrogen and oxygen, 0*771 ; hydrogen 
and carbon dioxide, 0*820 ; and hydrogen and nitric oxide, 0*860 ; with water and iodine 
and bromine, 0*335 ; with a soln. of sodium bromide, and hydrogen and bromine, 1*262 ; 
with a soln. of potassium bromide, and hydrogen and bromine, 1*263 ; and oxygen and 
bromine, 0*600 ; a soln. of potassium iodide, and oxygen and iodine, 0*067, and hydrogen 
and iodine, 0*861 ; with dil. hydrochloric? acid, and hydrogen and nitric oxide, 0*766 ; 
hydrogen and oxygen, 0*866 ; and hydrogen and chlorine, 1*360 ; with a soln. of potassium 
chloride, and hydrogen and chlorine, 1*390 ; and with a soln. of sodium chloride, and 
hydrogen and chlorine, 1*390 ; oxygen, 0*760 ; carbon dioxide, 0*846 ; and nitric oxide, 
0*750. At a temp, between 75° and 80°, with water, and hydrogen and oxygen, 0*828 ; 
nitric oxide, 0*946 ; carbon dioxide, 0*875 ; nitrous oxide, 0*780 ; and water, 0*964. 
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W. Beetz found the relative e.m.f. in volts of platinum electrodes in different 
gases to be 3*49 in oxygen against water ; 23*98 in hydrogen against oxygen ; 20*48 
in hydrogen against water ; 12*12 in hydrogen against carbon monoxide ; 16*37 in 
carbon monoxide against bromine ; 28*32 in hydrogen against bromine ; 9*50 in 
air against chlorine ; 30*25 in hydrogen against chlorine ; and 20*50 in hydrogen 
against air ; whilst for platinized platinum in the following gases against platinum 
charged with hydrogen in dil. sulphuric acid, he found the relative values : in 
chlorine, —46*6 ; in bromine, —32*3 ; in oxygen, — 16*1 ; in iodine, —15*8 ; in 
nitrous oxide, —5*3 ; in cyanogen, —5*0 ; in carbon dioxide, —3*8 ; in nitric 
oxide, —2*1 ; in air, —2*0 ; in carbon disulphide, 1*7 ; in methane, 6*7 ; in 
phosphorus vapour, 16*1 ; in carbon monoxide, 28*5 ; in hydrogen sulphide, 
69*0; and in hydrogen, 81*4. Smooth platinum gives nearly the same values. 

V. Hoeper found the potential of a platinum plate charged with carbon mon- 
oxide against a soln. of cuprous chloride in hydrochloric acid to be —0*78 to 
-0*72 volt. 

J. G. Davidson measured the conductivity of a bunsen flame into which a soln. 
of salt has been injected by measuring the current produced by an e.m.f. of 400 
volts. Ionization of the salt occurs only when the platinum cathode coated with 
salt attains the temp, of the flame. The metal retains the salt in a solid state for a 
long time. The current increases when the distance between the electrodes is 
decreased, and varies with the position of the anode. When the anode is coated 
with the salt instead of the cathode, only about a quarter of the current is obtained. 
The temp, of the flame or salt practically determines the conductivity of the flame. 
Numerous ions are formed in the inner cone of a pure flame, but they recombine 
in the region immediately above. The subject was investigated by F. V. Bossche, 
R. von Hasslinger, G. Moreau, and E. Wiedemann and H. Ebert. 

R. A. Wright and C. Thompson observed that an electric current is developed 
when a thin layer of spongy platinum is simultaneously exposed to the action of 
air and a soln. of brine. The other electrode is submerged in the liquid. Spongy 
platinum gives a larger current than does platinum foil. The upper plate absorbs 
a film of oxygen which uniting with the metal generates an electric current. 

W. G. Hankel noted that electricity is developed when water is dropped into a 
platinum dish. 

H. Davy ® placed platinum between electropositive gold and electronegative 
rhodium in the electrochemical series in dil. sulphuric acid ; and S. Marianini 
placed it between tellurium and gold in sea-water acidified with sul])huric acid. 
The general electronegative character of platinum in various soln. was noted by 
A. R. Arrot, A. Avogadro and I. Michelotti, A. C. Becquerel, E. Becquerel, M. Fara- 
day, G. F. Fechner, J. M. Gaugain, G. Gore, M. H. Jacobi, L. Kahlenberg, K. Lenz 
and A. Saweljefl, B. Neumann, J. C. Poggendorfl, A. de la Rive, 0. Scarpa, 
C. F. Schonbein, W. Skey, F. Streintz, A. Walcker, and C. R. A. Wright and 
C. Thompson. 

The contact potential of platinum was studied by W. Ende ; ^ and the polarity 
of a platinum cell, by F. Streintz. The electromotive force of platinum and 
hydrogenized platinum was studied by J. A. Kendall, and A. Schluigin and 
A. Frumkin; of platinum against pota^um amalgam with a soln. of platinic 
chloride as electrolyte, by J. P. Joule, J. Regnauld, and C. Wheatstone ; and 
with dil. sulphuric acid as electrolyte, by W. Beetz, and J. Goodman. The 
e.m.f. of platinum against sodium at —80® was found by E. Dorn and B. Vollmcr 
to be 3*018 volts ; and E. Corminas gave with sodium hydroxide as electrolyte, 
3*0 volts ; with fuming hydrochloric acid, 3*2 volts ; with dil. sulphuric acid 
(J .* 10), 3*3 volts ; sodium nitrate and sulphuric acid (3 : 10), 3*3 volts ; cone, 
soln. of potassium chlorate, 3*5 volts, the same soln. with sulphuric acid (13 : 6), 
3*6 volts, and the same soln. with ipuming hydrochloric acid (1 : 1), 3*6 volts ; 
cone. soln. of potassium dichromate with sulphuric acid (10 : 3), 3*8 volts ; fuming 
nitric acid, 3*8 volts ; cone. soln. of potassium permanganate, 4*0 volts, the same 



108 


INORGANIC AND THEORETICAL CHEMISTRY 


with sulphuric acid (10 : 3), 4-5 volts, or (55 : 50), 4*5 volts. Observations were 
made by G. Oesterfeld. 

G. Wiedemann,® and W. Loewenstein have summarized observations on the 
e.m.f. of cells of platinum against many elements in various electrolytes. The 
e.m.f. of platinum against copper in various electrolytes was measured by 
H. E. Armstrong, E. Becquerel, W. Beetz, E. Bichat and R. Blondlot, F. Braun, 
H. Buff, J. P. Joule, M. Krouchkoll, L. Mond and C. Langer, A. von Oberbeck, 
S. Pagliani, H. Pellat, J. C. Poggendorff, F. M. Raoult, F. Streintz, D. Tommasi, 
and C. R. A. Wright and C. Thompson ; likewise with silver, by E. Bichat and 
and R. Blondlot, E. Branly, F. Braun, W. Hittorf, J. P. Joule, R. Luther, 
J. C. Poggendorff, and E. J. Roberts ; and gold, by E. Becquerel, F. Braun, 
and F. M. Raoult. 0. Erbacher measured the e.m.f. of platinum against polonium. 
G. Gore measured the e.m.f. of platinum against magnesium with a soln. of many 
electrolytes; and of platinum against zinc or zinc amalgam with dil. sulphuric 
acid as in A. Smee's cell was studied by W. Beetz, E. Branly, R. B. Clifton, 
C. Fromme, G. Guglielmo, J. P. Joule, R. T. Lattey and M. W. Perrin, J. Miesler, 
L. Mond and C. Langer, F. Paschen, J. H. Paterson, F. Richarz, R. Ruer, F. Todt, 
C. Wheatstone, M. Straumanis and co-workers, and W. Wolff. B. C. Damien 
observed that with amalgamated zinc, as the concentration of the sulphuric acid 
fell from 92 to 30, and 0 per cent., the e.m.f. rose from 1*264 to 1*345 volt, 
and then fell to 1*083 volt. C. R. A. Wright and C. Thompson observed that 
with platinum Hj)onge or platinum black, in air, with acid of the concentrations 
1 .* 10, 1 : 20, and 1 : 40, the respective voltages were 1*750, 1*628, and 1*681 ; 
and if some persulphuric acid is present, F. Richarz gave 2*06. Observations with 
other oxidizing agents were made by R. Ruer, and with zinc sulphate soln. by 
J. Gubkin, A. von Oberbeck, and C. Hockin and H. A. Taylor. A. Crova studied 
the effect of temp. ; and J. Thomsen, and P. A. Favre, the thermal value of the 
reaction in the cell. 

W. R. Grove’s cell is of the type Pt | HN 03 ,H 2 S 04 | Zn, and it was studied by 
W. Beetz, 0. Behrend, R. Bottger, E. Branly, H. Buff, R. B. Clifton, C. Fromme, 
C. A. Griiel, R. Ihle, J. P. Joule, A, Konig, R. Kohlrausch, J. H. Koosen, J. Miesler, 
S. F. B. Morse, F. Petruschefsky, J. C. Poggendorff, K. Przibram, and J. Regnauld. 
The theory of the cell was studied by F, Haber ; and the thermal value of the 
reactions in the cell by J. Thomsen, P. A. Favre, and M. Berthelot. Cells of this 
type with other electrolytes were studied by W. Beetz, F. Braun, H. Buff, 
N. J. Callan, R. B. Clifton, A. Crova, B. C. Damien, E. Dorn and B. Vollmer, A. von 
Eccher, G. Gore, E. F. Herroun, J. P. Joule, J. H. Koosen, M. Kugel, A. P. Laurie, 
S. Pagliani, F. Paschen, J. C, Poggendorff, A. Righi, H. N. Warren, and C. Wheat- 
stone. Combinations of cadmium and platinum with various electrolytes were 
studied by W. D. Bancroft, F. Braun, G. Gore, A. P. Laurie, L. Mond and C. Langer, 
A. von Oberbeck, J. C. Poggendorff, and C. R. A. Wright and C. Thompson. Cells 
with platinum and mercury with various electrolytes were studied by W. D. Ban- 
croft, G. J. Burch and V. H. Veley, F. Dolezalek, F. Forster, E. Heyn and 0. Bauer, 
R. Ihle, R. Luther, W. Muthmann and F. Frauenberger, B. Neumann, R. Peters, 
J. C. Poggendorff, F. Richarz, and C. R. A. Wright and C. Thompson. 

E. Branly, and G. Gore studied combinations of platinum with aluminium in 
various electrolytes ; A. Bartoli and G. Papasogli, P. Bechtereff, W. E. Case, 
V. Karpen, A. Naccari and M. Ballati, F. Paschen, and S. P. Thompson, of platinum 
with carbon ; F. G. Wick, of platinum with silicon ; H. E. Armstrong, W. E. Case, 
A. Mazzucchelli, S. Pagliani, H. Pellat, J. C. Poggendorff, and S. Skinner, of platinum 
with tin ; F. Braun, B. C. Damien, W. Hittorf, R. M. Raoult, F. Streintz, and 
G. Tammann and E. Janckel, of platinum with lead ; W. Hittorf, and A. Bernoulli, 
of platinum with chromium ; J. C. Poggendorff, of platinum with antimony ; 
J. C. Poggendorff, and G. J. Burch and V. H, Veley, of platinum with bismuth ; 
E. Branly, W. Hittorf, J. P. Joule, J. C. Poggendorff, and L. Schonn, of platinum 
with iron ; W. Hittorf, of platinum with cobalt ; W. Hittorf, and V. 0. Krenig 
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and V. N. Uspenskaya, of platinum with nickel ; and K. F. San, of platinum and 

rhodamine-B. 

A few cases have been examined when molten compounds have been employed 
as electrolyte : thus, H. Davy ® employed molten lead oxide with zinc and platinum 
electrodes ; M. Faraday, molten potassium chlorate or nitrate, sodium sulphate or 
phosphate, lead oxide or iodide, and bismuth oxide with platinum and copper 
electrodes, and molten silver nitrate or chloride with platinum and iron electrodes. 

R. Fabinyi and G. Farkas, A. C. Becquerel, T. Andrews, and W. Negbaur employed 
a number of other combinations. P. Lukirsky and co-workers observed that in 
the electrolysis of crystals of sodium chloride with a platinum anode, platinic or 
some lower chloride is formed. 

W. Dittenberger and R. Dietz lo found the transport number of platinum in 
soln. containing 0*0493, 0*0096, and 0*00052 grm. of platinum per c.c., decreases 
with concentration, being respectively 0*137,0*113, and 0*075 ; for soln. of PtCl4.H20, 
or possibly H 2 LPtCl 4 (OH) 2 ], W. Hittorf and H. Salkowsky gave 0*146 to 0*126 for 
the transport number of the anion jPtCl 40 , and 0*854 to 0*874 for the H 2 -cation ; 
and W. Hittorf gave for soln. of sodium chloroplatinate, 0*562 for the PtCle-anion, 
and 0*438 for the Na-cation. A. Miolati gave 61*5 for the speed of migration 
of i[PtCl 4 (OH) 2 ]" ; and P. Walden, 53*4 for [Pt(CyS)6l. 

F. Haber gave 10~i4o to for the electrolytic solution pressure of platinum ; 

and B. Neumann gave 4xl0“36 atm. F. Glaser also remarked on the high soln. 
press, of platinum in soln. of potassium cyanide. E. Bose discussed the equili- 
brium : Ptmetai+PU***^2Pt'’, and W. Moldenhauer, the thermal changes in the 
reaction. H. Herwig found 0*000395 farads arc necessary for the discharge of the 
condenser cell : Pt | H 2 O | Pt. The subject was discussed by J. Billitzer, and 

S. L. Bigelow. 

C. F. Schonbein, and A. Brester observed the formation of hydrogen on a 
platinum cathode hinders the electrolysis. F. Forster and A. Piguet observed 
that of all the metals so far investigated the cathode potential of platinized platinum 
for the discharge of hydrogen is the smallest. W. A. Caspari, and A. Coehn gave 
0*09 volt for the hydrogen overvoltage on plain platinum cathodes ; H. G. Moller, 
0*08 volt ; A. Thiel and co-workers, and E. Breuning, 0*06 to 0*08 volt ; 
and E. Muller, and W. D. Harkins, 0*01 volt at 12°. For platinized platinum, 
A. Coehn, and W. A. Caspari gave 0*005 volt ; W. D. Harkins, 0*002 volt ; E. Muller, 
0*01 volt ; A. Thiel and E. Breuning, up to 0*0001 volt ; and J. Tafel, 0*07 volt with 
a current of 1 ampere. G. Carrara observed 0*02 to 0*04 volt in iV-H 2 S 04 and 
0*1 volt in iV-KOH, and 0*10 volt in iV-H 2 S 04 in methyl alcohol, and 0*05 volt 
in ethyl alcohol. F. P. Bowden and E. K. Rideal, A. Slygin and co-workers, 
E. Liebreich and W. Wiederholt, N. Koboseff and N. I. Nekrassoff, I. Zlotowsky, 
A. L. Ferguson and G. M. Chen, J. A. V. Butler and G. Armstrong, F. T. Chang 
and H. Wick, A. L. Ferguson and G. M. Chen, A. L. Ferguson and G. Dubperncll, 
A. Frumkin and A, Schligin, S. Glasstone, W. D. Harkins and H. 8. Adams, 
G. R. Hood and F. C. Krauskoff, V. V. IpateefE and co-workers, M. Knobel, 
E. Liebreich and W. Wiederholt, F. Meunier, T. Onoda, P. P. Porfiroff, 
P. Sederholm and C. Benedicks, A. Smits, and P. S. Tutundzic studied the 
subject. F. Kaufler showed that the cathode at which there is an overvoltage 
of hydrogen must be locally heated more than is the case with no hydrogen 
overvoltage, and the superior reducing power of the former may be due to 
the elevated temp. He found that benzophenone and acetophenone were not 
reduced if no heating current be employed, but it did occur with a heating 
current. The potential of the heated electrode is rather lower than that of the 
unheated one. C. Marie studied the effect of the viscosity of the electrolyte on the 
overvoltage of hydrogen. P. Sederholm and C. Benedicks studied the effect of 
curvature on the overvoltage ; H. T. Beans and L. P. Hammett, the hydrogen 
electrode ; I. Slendyk and P. Herasymenko, the separation of hydrogen from 
platinum cathodes ; and P. Herasymenko and I. Slendyk studied the effect of 
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traces of ruthenium, rhodium, palladium, and iridium on the hydrogen overvoltage 
of platinum ; and A. Gorodetzkaya and B. Kabanoff, the contact angle of the hydrogen 
bubbles. N. Thon electrolyzed soln. of platinum salts with an electrode of rare 
gas. N. Kobosef! and N. I. Nekrassoff studied the emission of electrons during the 
cathode polarization of platinum ; M. 0. Charmandarian and B. I. Pervuschin, 
the electrokinetic potential ; and R. Kohler, the effect of occluded hydrogen on the 
reduction potential. C. 0. Henke and 0. W. Brown observed no relationship 
between the catalytic activity of metals and their overvoltages ; A. Sieverts and 
P. Luegg, no effect of a-naphthoquinoline on the potential of hydrogen separation 
on platinum ; and J. M. Ort and M. H. Roepke, the effect on soln. of sugar. 

A. Coehn and Y. Osaka observed that the ozygen overvoltage of a plain 
platinum anode is very high, for it is 1*67 volts, and that of a platinized platinum 
anode is 147 volts. G. Tammann and F. Runge, P. S. Tutundzic, J. A. V. Butler and 
co-workers, T. Onoda, S. Glasstone and A. Hickling, A. D. Garrison and J. F. Lilley, 
IT. M. Cassel and E. Krumbein, E. Tommila, and F. Glaser made observations 
on the subject, and F. Haber reported the formation of some hydrogen dioxide 
at the anode. F. Forster and A. Piguet found that the rate of increase of the 
anode potential of platinum in 2iV-K0H, or 2 A^-H 2 S 04 , is greater than it is with 
palladium, iridium, iron, and nickel. The subject was studied by V. V. Pitscheta, 
A. Rius, and F. P. Bowden. The electrolytic valve action was studied by E. New- 
bery. L. W. Haase observed that the oxygen depolarization current is favoured by 
darkness. A. P. Rollet, and J. W. Shipley and C. F. Goode ve studied alternating 
current electrolysis with platinum, copper, and silver electrodes ; and V. Cupr, 
oxidation -reactions at the platinum anode. 

L. Arons emphasized the fact that with platinum electrodes it requires a very 
feeble e.m.f. to develop hydrogen and oxygen in the electrolysis of suitable aq. 
soln. D. Reichinstein observed that the formation of hydrogen on a platinum 
cathode proceeds more rapidly than is the case with oxygen on a platinum anode 
under quite similar conditions. A. Coehn found the reversible production of 
hydrogen on platinized platinum is 1*08 volt. K. Bennewitz observed that the 
decomposition potential of sulphuric acid with rotating platinized electrodes is 
146 volts. The decomposition at this potential is supposed to occur only at certain 
points on the electrode, and to become general at a voltage between 1*50 and L63. 
Previous investigators observed breaks at 147 and 1*95 volts in the curves repre- 
senting the variation of the voltage and the change of e.m.f. in the electrolysis of 
sulphuric acid, but these breaks were not observed with the rotating electrodes. 
There is a break at 2*20 volts with a soln. of alkali hydrosulphate in cone, sulphuric 
acid which is supposed to represent the formation of persulphuric acid : 2 HSO 4 ' 
^H 2 S 2 Og-|- 20 . The break at 1-08 volts was observed only with stationary 
electrodes, and it is connected with the passivity of the metal. There is a break 
at 0*76 volt with both stationary and rotating electrodes, and it is supposed to be 
connected with the formation of platinum oxides or hydroxides, and not with 
passivity. G. Armstrong and co-workers studied the subject. K. Bornemann 
found that platinum electrodes in iV^-H 2 S 04 with hydrogen dioxide furnish a 
curve with a break at 1*20 to 1*22 volts, and with electrodes which have been 
heated to redness, at 1*06 to 1*08 volts. A. Mazzucchelli and C. Barbero also investi- 
gated the potential with soln, of hydrogen dioxide ; and 0. Mumm, and F. Forster, 
the potential of ozone formation. The decomposition voltage curve of hydrochloric 
add was discussed by E. Muller, R. Luther and F. J. Brislee, and E. Bose. Accord- 
ing to G. Pfleiderer, when a dil. soln. of hydrochloric acid is electrolyzed with 
fresh platinum anodes, and the current is kept constant, the potential rises gradually 
from 1*4 volts to about 1*9 volts, when oxygen is given off freely. The oxidation 
of the platinum may be due to the influence of hypochlorous acid formed by the 
action of chlorine on the water. Both oxygen and chlorine are formed, and the 
formation of oxygen can be regarded as a secondary phenomenon : 2 Cl 2 *+ 2 H 20 
=: 4 C 1 H +02 ; and D. Macaluso also studied the behaviour of platinum in a soln. 
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of chlorine in hydrochloric acid. A. Coehn and Y. Osaka found that with a soln. of 
potassium hydroxide^ cooled by a freezing mixture, much ozone is evolved with a 
platinum anode at 3 volts. W. Kettembeil observed a break in the decomposition 
curve at 1*32 volts. G. Armstrong and co-workers studied the subject. A. Coehn 
and St. Jahn studied the phenomenon with soln. sat. with carbon dioxide ; 
W. Kettembeil, with soln. of alkaline earth chlorides ; and B. Kamiensky, the 
increased negative charge of a platinum electrode in a soln. of potassium chloride in 
the presence of potassium xanthate. 

The deposition potential of copper, silver, gold, zinc, cadmium, and iron on 
platinum was studied by A. Coehn ; of lead dioxide, by K. Elbs and J. Forssell ; 
of nickel, by G. Coffetti and F. Forster ; and of platinum, by G. Bodlander, 

B. Neumann, and J. Wagner. B. Bruzs studied the separation of hydrogen, oxygen, 
and silver at bright platinum electrodes. G. Grube and co-workers observed that 
in cone, hydrochloric acid, electrodeposited platinum dissolves anodically more 
rapidly than rolled sheet. The dissolution of active platinum begins when E=l 
volt, and chlorine begins to be evolved at the passive pole at 1*2 to 1*4 volts. 
Platinum can be transferred electrolytically from anode to cathode in ilf-H2PtCl0 
in r)iV-HCl at 75°. With low current densities, the j)latinum dissolves at the anode 
as Pt’"‘, but with high current densities, part dissolves as Pt'*. B. Kabanov 
and A. Frumkin studied the bubble formation on platinum electrodes ; 
M. 0. Kharmadary an and B. I. Pervuschin, moving electrodes ; and M. 0. Char- 
mandarian and B. J. Pervuschin, N. Thon, K. Gostkowsky, T. Malarsky and 
K. Gostkowsky, A. Coehn and O. Schafmeister, andS. Procopiu, the electrokinetic 
potential. 

N. Gautherot,^^ and P. Sue observed that if platinum wires which have been used 
as electrodes in a soln. of salt, be put under and over the tongue, with the 
wires in contact, the taste alters owing, it was suggested, to the electrolysis 
of the water. The polarization of platinum cathodes in dil. sulphuric acid was 
observed by A. C. Becquerel, G. Bird, E. du Bois-Reymond, A. Crova, G. T. Fechner, 

C. Fromme, J. M. Gaugain, J. Harty, H. von Helmholtz, F. C. Henrici, G. Jones 
and S. M. Christian, M. Krieg, P. L. Marechaux, E. Pirani, J. C. Poggendorff, 
F. M. Raoult, C. F. Schonbein, H. Schroder, E. I. Spitalsky and V. V. Picheta, 
F. Streintz, P. G. Tait, P. S. Tutundzic, E. Warburg, and J. C. von Yelin. 
M. Berthelot, J. A. V. Butler and G. Armstrong, H. Fricke, A. N. Frumkin and 
A. Shluigin, C. M. Gordon, W. T. Keys, E. Merritt, N. I. Nekrassoff, A. V. Pamfiloff 
and 0. S. Fedorova, E. Rothe, I. Slendyk, 0. Stelling, I. Wolff, and E. E. Zimmer- 
man attributed the cathodic polarization of platinum to the formation of hydrides ; 
and in the case of the anode, E. Rothe attributed the result to the formation of 
platinum oxides. H. Edler and C. A. Knorr observed that adsorbed hydrogen 
greatly influences the current-voltage curves of platinum electrodes in benzene. 
F. Richarz observed that the formation of persulphuric acid, ozone, or hydrogen 
dioxide exercised no influence on the polarization of platinum in dil. sulphuric acid. 
The maximum polarization of platinum was found by W. Hallock to be 1-95 volts ; 
E. Pirani gave 2*21 to 2*29 volts ; C. Wheatstone, 2*23 volts ; J. F. Daniell, 2*49 
to 2*857 volts ; H. Buff, 2*56 volts ; J. C. Poggendorff, 2*33 volts ; A. F. Svanberg, 
2*31 volts ; and F. Richarz, 2*5 volts. The average for dil. sulphuric acid is near 
2*8 volts. Observations on the subject were made by A. Wiillner and K. R. Koch, 
J. L. Kassner and co-workers, C. B. Jolliffe, M. Wien, J. B. Henderson, F. Exner, 
W. Beetz, N. Nekrassoff, J. Parnell, P. G. Tait, F. Kruger, and F. M. Raoult. 

V. Karpen studied the polarization in a soln. of potassium iodide and iodine ; and 

W. H. Hunter and L. F. Stone, inorganic depolarizers. 

R. Tholdte found the polarization in 10 per cent, sulphuric acid with feeble 
strength of current, is approximately doubled when the strength of the current is 
doubled, and with currents of greater strength, the increase is smaller, and 
approaches a constant value. The subject was studied by F. Richarz, H. von Helm- 
holtz, A. W. Witkowsky, A. Bartoli, A. Bartoli and G. Poloni, H. Buff, J. A. Fleming, 
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J. G. MacGregor, H. Draper, E. Lenz, S. Glasstone and G. D. Reynolds, 
J. C. Poggendorff, and C. Fromme. With currents of feeble intensity, the polariza- 
tion on the cathode decreases with time, and increases on the anode ; with more 
intense currents, the polarization at the anode soon attains a constant value. 
The subject was studied by W. Beetz, A. Bernstein, E. Edlund, F. Forster, 
C. Fredenhagen, J. B. Henderson, K. R. Klein, M. Krieg, D. Macaluso, A. Naccari 
and G. Guglielmo, J. Parnell, W. Peddie, F. M. Raoult, J. Shields, and F. Streintz. 
According to H. Draper, the polarization increases about 1 per cent, for a rise of 
tem'perature of 4°. The subject was investigated by T. R. Robinson, R. Abegg, 
F. Exner, A. Bartoli, A. de la Rive, W. Beetz, J. C. Poggendorff, and F. M. Raoult. 
R. Tholdte found that the polarization decreases as the size of the electrodes is reduced 
until it attains a constant value. The subject was studied by A. Bartoli, E. Lenz, 
W. Andauer, and C. Fromme. The effect of the concentration of the electrolyte was 
examined by E. Bouty, C. Fromme, and J. M. Gaugain ; and the rate of the reaction 
with hydrogen on the cathode, by L. P. Hammett. E. Lenz observed that with the 
same current density, the polarization decreased with increasing cone, of sulphuric 
acid ; and A. Bartoli, that the addition of glycerol lessened the polarization. 
The nature of the surface of the electrodes was found by J. C. Poggendorff to be 
such that with smooth platinum electrodes, the maximum polarization was 2*12 
to 2*33 volts, and with platinized platinum, 1*83 to 1*85 volts. The subject was 
studied by C. Fromme, J. Roszkowsky, E. E. Zimmerman, J. Tafel, E. Brunner, 
and A. Friessner. H. J. T. Ellingham discussed the behaviour of nitric acid at a 
platinum cathode. 

C. F. Schonbein noted that in the electrolysis of water with an anode of smooth 
platinum and a cathode of platinized platinum gas is developed less vigorously 
than when the electrodes are reversed. R. Luther noted that with ozone, the oxida- 
tion potential with plain electrodes is larger than it is with platinized electrodes. 
The subject was discussed by F. Forster, and F. Forster and E. Muller. The 
comparison of the two electrodes in the electrolysis of alkali chloride soln. was 
made by F. Haber, H. Wohlwill, R. Lorenz and H. Wehrlin, F. Forster and 

E. Muller, E. Muller, F. Winteler, W. Oechsli, and A. Biiltemann ; the electro- 
oxidation of ammonium sulphate was studied by A. Biiltemann ; the reduction of 
formaldehyde alkaline soln., by A. Bringhenti ; the electrolysis of formic acid, by 
T. Salzer ; the electro -oxidation of potassium ferrocyanide, by A. Brocket and 
J. Petit. 

According to K. R. Koch,i2 the anodic polarization of a platinum electrode in 
acidulated water by oxygen with an electric current insufficient to produce any 
perceptible decomposition, is greater than the polarization of the other electrode 
by hydrogen. E. Cohn observed that the resistance of a voltameter with large 
platinum plates in dil. acid is scarcely affected by polarization. E. I. Spitalsky and 

V. V. Pitcheta said that the potential at platinum anodes during the passage of a 
current depends on the formation of a film of mol. oxygen, or suboxide. When 
the current is broken, the potential depends on the accumulation of at. oxygen. 
The behaviour of an anode depends on its previous history, and reproducible results 
can be obtained only under strictly uniform conditions. The subject was discussed 
by L. Arons, A. Bartoli, W. Beetz, M. le Blanc, E. du Bois-Reymond, F. P. Bowden, 
J. A. V. Butler and G. Armstrong, J. Daniel, H. Dufour, F. Exner, C. Fromme, 

W. L. Hildburgh, T. P. Hoar, H. Luggin, D. Macaluso, C. Matteucci, G. Meissner, 
T. A. L. du Moncel, J. L. R. Morgan and co-workers, E. Muller, E. Muller and 

F. Spitzer, W. Nernst and A. M. Scott, K. Ochs, N. Piltschikoff, J. C. Poggendorff, 
A. de la Rive, V. Rothmund and A. Lessing, E. I. Spitalsky and V. V. Pitcheta, 
F. Strientz, J. Tafel and B. Emmert, and P. S. Tutundzic. A. V. Pamfiloff studied 
the anodic polarization with platinum and with platinized platinum electrodes, 
in the form of a loop of wire, in N- and 0 - 5 A^-H 2 S 04 with current densities O-OI 
to 0*12 amp. per sq. cm. It was found that with the platinum anode, rotating 
at 300 to 500 revs, per min., the electrode potential rises quickly in the first 5 mins., 
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then more slowly, reaching a maximum in 10 to 20 mins, at a current density of 
0*04 to 0*1 amp., and to 3 hrs. at 0*01 amp. After a short interruption of the 
polarizing current, a different potential occurs, and, in general, the numerical 
values obtained are not constant in different experiments, although the general 
character of the curves is the same. These numerical values depend greatly on the 
previous treatment of the electrode under observation (action of oxidizing or 
reducing agents, cathode polarization, etc.). With a platinized electrode the 
maximum is attained more slowly and the results are more constant ; short inter- 
ruptions of the current have no effect on the electrode potential. The difference 
between the potential of the platinized and the solid electrode is 0*1 to 0*2 volt, 
not 0*4 to 0*6 as observed by F. Forster. The results are explained by the inter- 
action of the surface of the electrode with the gas generated in the process of 
electrolysis, the metal suffering a change from which it recovers only after some 
time ; the question of whether an oxide of platinum or a solid soln. of the gas in 
platinum is formed is an open one. J. A. V. Butler and G. Drever observed that 
platinum is anodically polarized in acidic and alkaline soln., and an adsorbed layer 
of oxygen is formed prior to the establishment of the oxygen overvoltage, but, as 
in the case of iridium, there is no evidence of a slow formation of oxides of a 
peroxidic character such as occurs with palladium and rhodium. 

The depolarization potentials were found by V. V. Pitcheta to be inversely 
proportional to the current density for both smooth and platinized platinum. 
The depolarization of the platinum was studied by J. Billitzer, F. Weigert, and 
E. Muller. G. Meissner found that platinum is not polarized by oxygen at ordinary 
temp., but it is polarized at a red-heat ; ozone was found by G. Bodlander, and 
C. F. Schonbein to polarize platinum negatively. F. Kaufler and C. Herzog found 
that with plain platinum electrodes in the best conducting mixture of sulphuric 
acid and water, there is contact resistance of about 3 ohms per sq. cm. of electrode 
surface with a current of 0*01 to 0*02 ampere, this decreases with an increase in the 
current density. The subject was investigated by J. C. Poggendorff, R. Ruer, 
0. Troje, W. W. H. Gee and H. Holden, and K. R. Koch and A. Wiillner. A. L. Clark 
studied the polarization capacity and the electrical double layers ; and K. R. Klein 
studied the rate of anodic depolarization. G. Armstrong and co-workers, and 
J. A. V. Butler and G. Armstrong observed some periodicities in the anodic polariza- 
tion of platinum electrodes in dil. sulphuric acid saturated with hydrogen ; and 
A. Giinther-Schulze, the effect of platinum salts on valve metals. 

According to C. F. Varley,^^ ^j^h two platinum plates, 6*45 sq. cm. surface, 
the polarization capacity, C microfarads, with different e.m.f., E voHs, is : 

E . . 0-2 0-4 0-8 1 0 1*2 1-4 1-6 

C . 176 210 385 408 467 484 542 

The subject was investigated by R. Blondlot, F. Kohlrausch, P. Schonherr, E. War- 
burg, W. Wien, A. M. Scott, F. Kruger, and A. P. Sokoloff ; and the polarization 
capacity over a wide frequency, by I. Wolff. L. R. Morgan and co-workers studied 
the reproducibility of quinhydrone electrodes with platinum. 

T. Andrews observed that the contact of platinum with bismuth makes the 
bismuth passive ; W. Heldt obtained a similar result with tin ; L. Schonn, with 
iron ; and P. Monnartz, with ferrochromium alloys. The surface of anodically 
polarized platinum, and the surface of platinum which has been treated with 
strong oxidizing agents, were found by F. Haber to be changed, for the metal 
will then liberate iodine from a soln. of potassium iodide. The platinum anode 
saturated with oxygen is not completely reversible. From potential measurements 
also, it is assumed that the insolubility of platinum is a form of passivity produced 
by the formation of a superficial layer of oidde on the metal. The film of oxide is 
electrically active, but has a smaller oxygen press, than the gas itself. The passivity 
of platinum was discussed by G. Grube, R. Ruer, V. V. Picheta, W. J. Muller and 
0. Hering, 6. C. Schmidt, E. Grave, F. Forster and J. Yamaski, J. Steiner and 
VOL. XVI. I 
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L. Kahlenberg, E. S. Hedges and J. E. Myers, A. Gunther-Schulze, G. Tammann, 

M. Thalinger and M. Volmer, K. Bennewitz, and G. Senter. E. Muller observed 
that in an electrolytic cell containing hydrochloric acid, a gradually increasing 
anodic potential difference results in the current strength rising to a constant 
value which is maintained for an interval — Fig. 16. It was assumed that the 

ion in soln. primarily concerned in the electro- 
lysis is exhausted in the region corresponding 
with the flat part of the wire. R. Luther and 
F. J. Brislee showed that this explanation can- 
not be correct, and they suggest that here 
Cl 2 ''“ions are present in the soln. and that these 
ions are in equilibrium with the Cl'-ions, and 
the exhaustion of these ions is responsible for 
the constant value of the current strength. 
The condition of the platinum anode is the 
most important factor. When the anodic po- 
tential difference, after a gradual increase, is 
gradually diminished, without break of current, 
the corresponding variation of the current 
strength is not always that given by the first 
potential difference-current curve. The current 
strength may fall away rapidly almost to zero, 
the electrode having become “ passive.” If, 
while the electrode is still passive, the potential 
difference is again increased, the horizontal portion of the potential difference-current 
curve cannot now be obtained. This passive condition is due to a superficial change 
of the platinum anode, and has nothing to do with the solution. It disappears 
immediately if the current is broken, and if the anode potential difference is 
allowed to ffill below 1*6 volts, a passive electrode becomes spontaneously active. 
Further, if the change of potential difference is reversed before ^lim. is reached, 
the passive condition does not set in. There are thus three states of the platinum 
surface. The production of the passive condition does not depend on the presence 
of Cl'-ions, but begins in acid solutions at about 1*9 volts and vanishes at about 
1-6 volts. 

C. Fredenhagen observed that platinum electrodes in alkaline soln. of mixtures 
of potassium ferrocyanide and ferricyanide are n on-polarizable ; and C. Grube, 
that in the electrolytic oxidation of a ferrocyanide in neutral or alkaline soln., the 
reaction FeCy6""=^FeCy6'"+© is probably instantaneous. Passivity may be 
produced by a thin film of oxide on the metal, or by adsorbed oxygen, dependent 
on the conditions. G. Just also found that the accelerating action of platinum 
on the reaction between potassium ferricyanide and iodide is connected with the 
oxidation and reduction of the metal. The anodic formation of a brown film of 
oxide on platinum was observed by W. ,Beetz, and the subject was studied by 
R. Ruer, S. Popoff and M. J. McHenry, W. Nernst and H. von Wartenberg, F. Haber 
and L. Bruner, G. Pfleiderer, F. C. Frary, G. C. Schmidt, M. le Blanc, K. R. Koch, 
M. Krouchkoll, K. Waitz, H. Hauser, R. Lorenz and co-workers, F. Forster, 
C. Marie, L. Wohler, L. Wohler and F. Martin, L. Arons, G. Grube, L. Cailletet 
and E. Collardeau, M. Berthelot, and H. N. Warren. According to C. Marie, the 
brown colour observed by F. Kohlrausch on the anode during the electrolysis of 
soln. of platinum chloride is due to a superficial oxidation of the platinum ; and 
similarly with the electrolysis of soln. of sodium hydroxide, nitric acid, or hydro- 
chloric acid with platinum electrodes. E. P. Schoch showed that the observed 
anodic potential of platinum is not usually the reversible potential of the oxygen, 
but rather of a platinum oxide ; and C. M. Gordon and F. E. Clark, that the capacity 
of a platinum electrode is conditioned by a film of oxide. G. Lippmann said that 
the discharge of hydrogen or oxygen from a platinum plate in electrolysis does not 
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affect the optical properties of the electrodes. A. Kundspaden, and W. Hampe 
observed no oxidation of platinum at the anode during electrolysis. J. L. R. Morgan 
and 0. M. Lammert studied the quinhydrone electrode with platinum and platinum 
alloys. 

According to F. Haber, a platinum electrode in a soln. of potassium hydroxide 
gradually acquires a film of finely-divided platinum ; the electrode becomes rough 
and dull in hydrochloric acid ; and it acquires a film of platinum-black in hypo- 
chlorite soln. The subject was discussed by G. Bredig and F. Haber, M. Sack, and 
A. P. Sokoloif. F. Giordani and B. Focaccia, and P. Schoop found that with soln. 
of calcium chloride the electrode acquires cracks and pores, but when the platinum 
is alloyed with 10 per cent, of iridium, the metal is stable. R. Ruer observed the 
disintegrations of platinum electrodes in the electrolysis of nitric acid by an alter- 
nating current, owing to the alternate oxidation and reduction of the metal. The 
subject was discussed by P. Burger. W. D. Bancroft and J. E. Magoffin studied 
the energy changes in the electrolysis of sulphuric acid. 

The attack of platinum anodes in the direct current electrolysis of dil. sulphuric 
acid was observed by K. Arndt,i® G. Grube and co-workers, A. Brocket and J. Petit, 
M. Margules, J. Tafel and B. Emmert, and G. Senter ; hydrochloric acid, and soln. 
of chlorides, by W. H. Wahl, F. Haber, F. Bran, 11. C. P. Weber, C. Marie, 
E. H. Archibald, M. Margules, F. Schulz, and A. Nobis ; ammonia, ammonium 
salts, and potash lye, by E. Reichel ; ammoniacal nitrate soln., by A. Thiel ; nitric 
acid, by M. Margules ; soln. of sulphides, by W. Schulte, F. W. Durkee, W. Klapp- 
roth, and H. Ost and W. Klapproth ; soln. of cyanides, by T. Wilm, F. Reichel, 
A. Fischer, L. Eisner, R. Ruer, F. Glaser, A. Brocket and J. Petit, and F. M. Perkin ; 
soln. of ammonium acetate and chrome-alum, by C. Engels ; phosphoric acid, 
formic acid, and acetic acids, but not oxalic acid, by M. Margules ; and alkali 
hydroxides, by G. Janeczek, M. Margules, P. BechterefF, and E. A. Bourgoin ; 
molten potassium nitrate, by W. Hittoif ; molten potassium carbonate, by T. Gross; 
molten lead chloride, by M. Faraday ; and molten potassium uranium hexachloride, 
by .1. Aloy. The attack of platinum electrodes in the alternating current electrolysis 
of dil. sulphuric acid was studied by R. Ruer, A. Brocket and J. Petit, M. Margules, 
and W. J. Muller ; in hydrochloric acid, by P. Burger, and M. Margules ; in nitric 
acid, by H. J. T. Ellingham, M. Margules, and P. Burger ; in soln. of alkali 
hydroxides, by M. Margules ; in sodium phosphate soln., and phosphoric acid, by 
M. Margules, and E. Drechsel ; in soln. of sulphides, by F. W. Durkee ; and in 
soln. of ammonium carbonate and carbamate, by E. Drechsel, and B. Gerdes ; 
and A. Brocket and J. Petit, in soln. of cyanides. 

The electrolysis of sulphuric acid by alternating currents with platinum 
electrodes, was studied by P. Burger, F. Kruger, and D. Reichinstein ; and of 
nitric acid, by T. Gross, and H. Danneel ; and the polarization of electrodes with 
alternating currents, by S. Glasstone, and N. Isgarischef! and S. Berkmann. 
Rotating platinum electrodes were used by F. Fischer and co-workers in the 
preparation of ozone. 

Platinum electrodes were used in the formation of ammonia by E. Briner and 
E. Mettler ; in the electrolysis of ammonium salt soln., by E. Drechsel ; potassium 
iodide soln., by N. Peskoff and B. Saprometoff ; sodium sulphide soln., by 
P. P. Lebedew ; in the preparation of nitrogen chloride, by F. Mareck ; in the 
formation of periodates, by E. Muller; and in the electrolysis of ferrocyanide 
soln., by K. Schaumand R. von der Linde, and in the electrolysis of glycerol, and 
phenol, by A. Bartoli and G. Papasogli. W. Jager, and K. Kahle tried amal- 
gamated platinum electrodes in place of mercury in the standard calomel cell. 
Platinum cathodes were employed by A. Brocket, H. Danneel, and K. Bennewitz 
in the electrolysis of sulphuric acid ; by A. L. Voege, E. Muller, and J. Tafel, in 
the electrolysis of nitric acid ; by H. Davy, in the electrolysis of phosphoric acid 
when platinum phosphide is formed ; by W. Thomson, and A. C. Chapman and 
H. D Law, in the electrolysis of arsenious or arsenic acid when platinum arsenide 
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is formed ; by A. Brester, in the electrolysis of soln. of sodium sulphate when a 
sodium-platinum alloy is formed ; by R. Luther, A. Brochet and C. L. Barillet, 
W. J. Muller and J. Konigsberger, H. E. Medway, and W. S. Kimley, in the elec- 
trolysis of soln. of copper salts ; by A. Matthiessen, in the electrolysis of a soln. 
of barium chloride, when a barium-platinum alloy is formed ; by A. Millot, 
W. Peddie, and A. Mascazzini and 6. Parodi, in the electrolysis of soln. of zinc 
salts ; by V. Borelli, and R. Abegg, in the electrolysis of mercury salts whereby 
the platinum is amalgamated ; and by J. Miesler, and F. Mylius and 0. Fromm, 
the electrolysis of soln. of platinum chloride — in the latter case no floating metallic 
films were formed about the cathode. Platinum cathodes were used by W. Lob, 
and W. Lob and R. W. Moore in the reduction of nitrobenzene ; by H. Hofer and 
F. Jacob, in the reduction of polymitrobodies ; and J. Tafel, in the unsuccessful 
reduction of caffeine. Platinum anodes were employed by H. A. Wilson, in the 
electrolysis of nitric acid ; by A. Biiltemann, in that of alkaline soln. of potassium 
nitrite ; F. W. Durkee, sodium sulphide ; F. Forster and A. Friessner, A. Friessner, 
and A. Biiltemann, sodium sulphite ; and J. B. Westhaver, sulphuric acid ; 
M. G. Levi and M. Voghera used platinum anodes in preparing hyposulphites ; 

E. Muller, F. Richarz, K. Elbs, A. Biiltemann, and 0. Schonherr, persulphates ; and 

F. Forster and A. Friessner, dithionates. Use of platinum anodes in the electrolysis 
of soln. of chlorides in the formation of chlorates, and perchlorates was studied by 
F. Forster and E. Miiller, A. Biiltemann, F. A. Gooch and F. L. Gates, W. Oechsli, 
and R. von Hasslinger ; the electrolysis of soln. of sodium bromide, by G. Kretzsch- 
mar, A. Biiltemann, and F. Boericke ; and of iodides in the formation of periodates, 
by E. Muller, and E. Miiller and 0. Friedberger ; in the oxidation of ferrocyanides, 
by A. Brochet and J. Petit ; in the electrolysis of alkaline soln. of formates, and 
of formic acid, by A. Biiltemann, and T. Salzer ; alkaline soln. of oxalates and of 
oxalic acid, by A . Biiltemann ; of fatty acids, by K. Elbs and 0. Brunner ; and of 
sugar soln. by P. Rabe and C. Roy. E. Beutel and A. Kutzelnigg obtained sulphide 
films by the electrolysis of thiosulphate soln. 

The electrodeposition of platinum from soln. of hydrochloroplatinic acid was 
studied by A. C. and E. Becquerel,!^ and C. Luckow, and they did not obtain smooth 
deposits of the metal. E. G. Weischedc found the deposition potential from 
0*04:iV-soln. in ammoniacal soln. is —0*57 to —0*53 volt at 20° and current density 
10“"3 amp. per sq. cm. ; and in acidic soln. of 20*4 mgrms. of platinum per 100 c.c., 
at 20° and 60°, respectively, 0*68 to 0’53 volt and 0*69 to 0*59 volt and current 
density 8 X 10”^ amp. per sq. cm. C. W. Keitel used a bath of a 10 per cent. soln. 
of ammonium sulphate or nitrate with 5 per cent, free ammonia, and 2 per cent, 
of platinous diamminonitrite, replenishing the ammonia and nitrate as required. 
The bath is operated at 95°, with 2-2 volts. C. W. Keitel and H. E. Zschiegner used 
a bath prepared by boiling platinous chloride with sodium nitrite until the soln. is 
yellow or colourless, and then adding an excess of ammonia. T. Erdey-Gruz and 
H. Wick, and C. Marie and N. Thon made observations on the subject. F. Kohl- 
rausch found that chlorine is given off at the anode, and both hydrogen and platinum 
appear at the cathode. It is, however, doubtful if platinum is the primary product 
of the electrolysis. An aq. soln. of platinic chloride gave on electrolysis with weak 
currents, hydrogen alone at the cathode, no platinum separating, and at the anode 
oxygen was obtained. With stronger currents, a deposit of platinum appears on the 
cathode and oxygen at the anode. The author regards the depositions of platinum 
in the last case as due to secondary action, and suggests that platinic chloride exists 
in solution as H 2 PtCl 40 , with the ions H 2 and PtC^O. The secondary deposition 
of platinum may be due to the reaction 2H2+3H2PtCl4O=Pt+2H2PtCl0+3H2O as 
the solution gradually changes to one of hydrogen platinochloride. The platinum 
cathode becomes bent during the passage of the current, perhaps owing to occlusion 
of the hydrogen taking place with contraction in volume. G. Grube and co-workers 
observed fine-grained deposits of platinum are produced when a soln. of 0-lilif- 
H 2 PtCl 2 in 5A^-HC1 is electrolyzed at 60° with a current density of 0*01 to 0*02 amp. 
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per sq. cm., and the current yield is 60 to 70 per cent. At the anode, dissolution 
of platinum begins at i^==l volt ; chlorine begins to be evolved at 1*2 to 14 volts. 
W, Hittorf said that the platinum deposited electrolytically from a soln. of alkali 
chloroplatinate is produced at the cathode by the reducing action of the alkali 
metal. Observations were also made by W. Halberstadt, H. Danneel, A. Classen, 
P. K. Frolich and G. L. Clark, E. R. Thews and R. W. Harbison, A. R. Powell 
and co-workers, E. F. Smith, E. F. Smith and H. F. Keller, L. Schucht, F. Wohler, 
A. Joly and E. Leidie, J. W. Langness, P. Haas, C. W. Keitel and H. E. Zschiegner, 

S. Popoff and A. H. Kunz, D. McDonald, F. Braun, and A. Coehn. E. Liebreich 
found that in depositing platinum on silver in a soln. of nickel sulphate, platinum 
shows a slight reaction just prior to the evolution of hydrogen. 

A. C. and E. Becquerel found a difficulty in obtaining a smooth deposit, but by 
using a dil. soln. of the chloride acidified with sulphuric acid, F. Riidorff, and 
H. Freudenberg obtained a dull deposit which could be polished with sand. 
A. Classen employed a hot soln. of the chloride acidified with sulphuric or hydro- 
chloric acid, or mixed with ammonium or potassium oxalate ; C. Luckow used a 
dil. soln. of platinic chloride mixed with sodium chloride ; W. Halberstadt, a warm 
soln. of platinic bromide acidified with hydrobromic acid ; and E. F. Smith used 
a soln. of ammonium chloroplatinate mixed with some sodium phosphate, and 
phosphoric acid. A. Fischer did not obtain a deposit by the electrolysis of a 
soln. of potassium cyanoplatinate. 

The electrodeposition of platinum on metals has been effected by W. H. Wahl 
by means of a bath of alkali platinate — a soln. of hydrated platinum dioxide in 
alkali lye. R. Bottger, J. Wiess, and W. Rathenau employed a bath of alkali 
chloroplatinate — a soln. of potassium chloroplatinate in alkali lye. M. Roseleur 
and M. Lanaux, R. Bottger, W. A. Thoms, S. P. Thompson, M. Baum, K. Sadakata, 

T. Yoshida, and the Platinum Plating Co. used a bath of alkali phosphatoplatinate 
— say G. Nikolaus’ recipe : where the electrolyte is a boiling soln. of 4 grms. of 
platinic chloride, 20 grms. of ammonium phosphate ; 90 grms. of sodium phosphate ; 
and 5 grms. of sodium chloride per litre. The article to be plated should be kept 
in motion, and a potential difference of 6 to 8 volts employed. P. Jewreinoff, and 
W. H. Wahl employed a bath of alkali oxalatoplatinate ; T. Wilm, F. Glaser, 
A. Fischer, and H. Freudenberg employed a bath containing cyanide soln. ; and 
R. Bottger, and W. C. Arzen, a soln. of ammonium chloroplatinate and sodium 
citrate. The subject was discussed by M. Baum, R. Bottger, A. Church, D. Clerk 
and C. A. Fawsitt, J. B. A. Dode, H. Elkington, L. I’Hote, T. Howse, J. H. Johnson, 
H. H. Lake, W. A. Lampadius, H, H. Landois, S. T. Leo and T. N. Shen, L. B. G. de 
Morveau, R. Namais, A. Polain, A. E. W. Smith, C. Stahlschmidt, L. M. Stoffel, 
J. B. Thompson, A. Wogrinz, and J. Langness, M. de Kay Thompson, and 
C. W. Keitel recommended a mixture of the cis- and trans-forms of platinum 
dinitritodiamminonitrite obtained by treating a soln. of sodium chloroplatinate 
with sodium nitrite, boiling, adding a slight excess of ammonia, and dissolving the 
precipitate, after filtering and washing, in more ammonia. The bath is made up 
by dissolving 100 grms. of ammonium nitrate or sulphate in a litre of distilled water 
containing 5 per cent, of ammonia, adding 20 grms. of the solid plating salt, and 
heating. It is worked at 95° and is quite stable. It is kept ammoniacal, and 
more salt is added as is necessary. H. S. Booth and M. Merlub-Sobel deposited 
platinum from soln. of salts in liquid ammonia. R. H. Atkinson studied the 
electrolytic transfer of the metal using fused chlorides as electrolytes ; G. Grube 
and co-workers discussed the subject. In the electrolysis of soln. of platinum 
chloride containing cerous chloride, A. B. Schiotz found that platinum alone is 
deposited. M. Prasad and N. B. Choksey studied the effect of a magnetic field. 
C. Sandonnini and V. N. Borghello observed no action occurred on electrolyzing 
carbon tetrachloride with 10 per cent, sulphuric acid and a platinum anode, but 
with a lead anode dehalogenization occurred. 

J. Plticker 18 noted the spluttering of from the cathode in a discharge 
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tube ; and G. Granquist found that at 0*6 mm. press., platinum splutters more 
easily than gold. The loss in weight is independent of the temp. W. Crookes 
observed that the loss in weight from an electrode weighing 10*1940 grms. was 
2*0370 grms. in 24 hrs. ; F. Ehrenhaft said that the radius of the spluttered particles 
is 4*4x10-® to 14*7x10-® cm. With a pressure approximating 0*4 mm., and a 
current of 0*0006 amp., and voltage £, L. Holborn and L. Austin found the losses 
in weight in 30 mins., under comparable conditions, to be : 

Air Hydrogen 

, , , ^ ^ 

E . 890 1190 1300 1440 1280 1430 1890 2090 

Loss . 0-63 1-04 1-29 1*38 0-54 0-82 0-83 0-74 mgrm. 

V. Kohlschutter and R. Muller observed that with a current continuing for t 
minutes, with a press, p mm., the losses in mgrms. from a 0*5 mm. thick platinum 
cathode, were : 

Hydrogen Helium Kitrogen Oxygen Argon 

/ ^ ^ . / ^ . 

t .30 30 30 45 70 30 30 40 30 30 

p . 0-61 0-34 0-55 1-33 0-17 0-24 0-53 0*60 0-70 0-79 

Loss . . 0-9 0-5 2 0 2-6 1 0 1-4 2*4 3-7 0*9 0*8 

V. Kohlschutter and T. Goldschmidt, and T. Goldschmidt found that with different 
gases, the losses of platinum by spluttering were relatively, helium, 0*23 ; nitrogen, 
1*2 ; oxygen, 1*9 ; and argon, 5. E. Blechschmidt, R. Blondlot, C. H. Cartwright, 

W. T. Cooke, R. K. Cowsik, J. Elster and H. Geitel, F. Fischer and 0. Hahnel, 
0. Hahnel, W. Hittorf, E. 0. Hulburt, L. R. Ingersoll and L. 0. Sordahl, H. Kayser, 
J. de Kowalsky and E. Banasinsky, E.Marx, K. Meyer and A. G. Schulze, J.Mooser, 

F. H. Newman, G. Reboul and E. G. de Bollemont, and F. Wachter studied the 
subject — vide mpra, the forms of platinum. A. Voet investigated the anodic dis- 
persion ; P. Jolibois, the structure of the spark striking the surface of a solution ; 
T. Kinbara observed the effect of a current from a platinum pole on a photographic 
dry plate. 

The fall of potential with a platinum cathode with the glow discharge was 
found by E. Warburg to be 300 volts in hydrogen, and 232 volts in nitrogen 
free from oxygen ; by R. J. Strutt, 226 volts in helium, and 167 volts in argon ; 
R. Defregger, in helium, 168 volts with platinized platinum, and 160 volts with 
smooth platinum ; by H. Dember, 165 volts in helium with a highly polished platinum 
wire, and 163 volts in argon ; by J. W. Capstick, 369 volts in oxygen ; and by 

G. Bode, 320 to 340 volts in chlorine ; 376 to 414 volts in bromine ; and 380 to 
430 volts in iodine. Observations were made by H. Rohmann, O. Klemperer, 
C. A. Skinner, W. Matthies, F. Muller, 0. W. Richardson, H. P. Waran, F. Deininger, 
and J. A. Cunningham. C. del Rosario investigated the low press, discharge. 
F. W. Aston discussed the effect of platinum on Crookes’ dark space ; L. Tonks, 
anchoring the cathode spot ; and A. Janitzky, the effect o, occluded gas in the 
anode. 

According to W. R. Grove , 20 after silver and gold, the arc discharge of platinum 
furnishes the shortest and darkest arc-light of all the metals tried. E. Leccher 
found that between horizontal platinum electrodes, 5 mm. in diameter, and 2 mm. 
apart, the difference of potential is 35 volts. L. Arons gave 30 volts for a current 
of 4*5 amps, in nitrogen at atm. press, with the electrodes 1*5 mm. apart. 
V. L. Chrisler studied the platinum arc in air ; A. J. Dempster, the emission of 
positive ions ; and S. Virtel, the properties of particles from the electric arc. 
Observations were made by C. E. Guye and co-workers, W. B. Nottingham, 

H. W. Malcom and H. T. Simon, H. E. Ives, and J. Stark. According to A. Simek 
and H. Kadlcova, drops of molten tellurium dioxide move from the negative to 
the positive pole on the surface of hot platinum. 

T. J. Seebeck 21 represented platinum in the thermoelectric series between 
palladium and rhodium, and J. P. Emmet observed that a current flows from warm 
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platinum to the cold metal when in contact with antimony, arsenic, platinum, 
copper, silver, lead, tin, zinc, mercury, iron, nickel, gold, and bismuth. Obser- 
vations on the subject were made by J. Gumming, W. G. Hankel, P. 0. C. Vorssel- 
mann-de-Heer, H. Rohmann, W. Rollmann, A. Abt, J. M. Gaugain, N. F. Mott, and 
A. Matthiessen. H. le Chatelier observed that with purified platinum, its position 
in the thermoelectric scale is not altered by annealing. N. A. Hesehus studied 
the subject. Observations on the sensitiveness of thermocouples were made by 
K. E. F. Schmidt ; the neutral points were discussed by Lord Kelvin, P. G. Tait, 
C. G. Knott and co-workers, and M. Chassagny and H. Abraham. C. Benedicks 
and C. W. Borgmann studied the influence of gas ions on the electrothermal effect ; 
and A. V. Makaroff and I. V. Plastinin, the thermoelectric homogeneity of platinum 
wires. 

A. C. Becquerel observed a thermoelectric force with a thermocouple of 
platinum wires in contact whereby a current flows from the hot to the cold wire ; 
G. Magnus, A. C. Becquerel, B. L. Rosing, J. M. Gaugain, F. C. Henrici, P. Raethjen, 
and W. Durham observed a thermoelectric force with wires of different structure, 
e.g, hard and soft wires. F. P. le Roux, and E. Cohn observed that with a stretched 
and an unstretched wire, a current flows through the hot junction from the 
stretched to the unstretched wire — Lord Kelvin added that this occurs only if the 
stretching is permanent ; and E. Wagner found that a compressed wire gives a 
thermoelectric force against an uncompressed wire, amounting at 58°, and a 
press, of a kgrm. per sq. cm., to O'OjolBfi volt per degree. P. W. Bridgman observed 
that the thermoelectric force, E X 10® volts, with a couple of platinum uncompressed 
and compressed at f kgrms. per sq. cm. : 


p 

10 ® 

20 ® 

40 ® 

60 ® 

80 ® 

100 ® 

2,000 . 

0-30 

0-63 

1-40 

2-23 

2-98 

3-60 

6,000 . 

0-91 

1-96 

4-28 

6-61 

8-76 

10-70 

12,000 . 

1-79 

3-88 

8-60 

13-39 

17-76 

21-57 


and the results with one sample of purified platinum against lead were A'xlO® 
0*0133402 volts; and with another specimen, A' X 10® — —1*7880 
—O*O17302-f 0*044202 volts. K. Tsuruta studied the effect of longitudinal tension ; 
G . Tammanii, and G . Tammann and G . Bandel, the effect of cold work. V. B. Lewes 
observed that molten platinum heated in the oxy-hydrogen flame gives a greater 
thermoelectric current than does the molten metal near the m.p. C. G. Knott, 
and J. Monckman observed that a thermoelectric current flows through the hot 
junction from non-hydrogenized to hydrogenized platinum. W. Ende, and G. Meyer 
studied the effect of striction ; and J. L. Hoorweg, the effect of different kinds of 
platinum. J. Wiirschmidt, and G. K. Burge.ss and P. D. Sale determined the purity 
of the platinum by determinations of its thermoelectric force. R. M. Holmes 
measured the thermoelectric force of these couples. F. Jenkin observed a thermo- 
electric current between platinum and platinum covered with (jopper oxide ; and 
R. Bunsen, with platinum and pyrolusite, or platinum and copper pyrites. 

E. Heiber measured the thermoelectric force of platinum against the solid 
alkali metals — Li, Na, K, Rb, and Cs. H. C. Barker found that for a temp, difference 
of 0°, the thermoelectric force, E microvolts, of the platinum-potassium couple is : 

e . 89-50° 70-86° 50-84° 40-24° 28-64° 17-70° 6-82° 

E . 840 670 480 380 370 170 70 microvolts 

or —0*94 millivolt at 100°. Observations were also made by A. Naccari and 
M. Bellati. H. C. Barker gave for the platinum-sodium couple —0*21 millivolt 
at 100°, or 

e . 84-24° 73-60° 63-46° 52*79° 41-51° 32-16° 12-64° 

E . 170 150 130 110 90 70 30 microvolts 

A. Abt, A. C. Becquerel, J. W. Draper, E. Edlund, J. Galibourg, J. M. Gaugain, 
A. Hiel, W. Jager and H. Diesselhorst, I. Klemencic and P. Czermac, G. G. de Metz. 
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J. Monheim, H. V. Regnault, E. Wagner, and R. von Wegner made observations 
on the platinum-copper couple. A. E. Caswell found 2*29 millivolts between 0® 
and 36® ; E. Wagner, 7*9 millivolts at 60° ; M. Chassagny and H. Abraham, 
—0*0005917 volt between 0° and 100° ; and E. Becquerel, 0*000378 volt. W. Jager 
and H.Diesselhorst gavefor the thermoelectric force at 100°,0*72 millivolt; J.Dewar 
and J. A. Fleming, 0*76 ; K. Noll, 0*73,* W. H. Steele, 0*76 ; and E. Wagner, 
0*75 millivolt. K. Noll observed with one junction at 0° : 

67 0 ® 100 ® 137 ® 216 - 76 ® 

E.m.f. . . . 380*1 731*65 1081*8 1964*6 millivolts 

Lord Kelvin gave 64° for the neutral point. K. Badeker gave 480 millivolts 
between 0° and 100° for the platinum and cuprous oxide couple. The thermoelectric 
force of the platinum-silver couple was investigated by R. von D. Wegner, G. G. de 
Metz, A. C. Becquerel, G. Borelius and co- workers, A. Matthiessen, J. W. Draper, 
and W. Broniewsky. L. Holborn and A. L. Day gave for the thermoelectric 
force at 100°, 0*72 millivolt ; W. Jager and H. Diesselhorst, 0*71 ; J. Dewar and 
J. A. Fleming, 0*78 ; K. Noll, 0*67 ; W. H. Steele, 0*73 ; and E. Wagner, 0*76 
millivolt. G. Borelius and co-workers studied the effect against a silver-gold 
alloy at a low temj). L. Holborn and A. L. Day gave for the e.m.f. .^=5*8910 
+0*13202 volts ; they also gave for the temp, coeff. 0*00405 volt between 0° and 
950°. L. Holborn and A. L. Day gave for the thermoelectric force at 100°, 0*74 
millivolt ; W. Jager and H. Diesselhorst, 0*72 ; J. Dewar and J. A. Fleming, 
0*56 ; K. Noll, 0*71 ; W. H. Steele, 0*74 ; and E. Wagner, 0*78 millivolt. Obser- 
vations were made by A. C. Becquerel. Lord Kelvin gave —3*06 for the neutral 
point. L. Holborn and A. L. Day also gave : 

900 ® 700 ® 500 ® 300 ® 200 ® 100 ® - 80 ° - 185 ® 

E . . 16*0 10*6 6-2 3-0 1*7 -fO-72 -0*30 - 0* 1 6 millivolt 

and for the platinum-gold couple, i?—— 398+8*7690+0*0084402 volts between 0° 
and 1050°, when the temp, coeff. is 0*00389. Observations were made by 0. Knopp, 
and G. G. de Metz. Lord Kelvin gave —1*5° for the neutral point. L. Holborn 
and A. L. Day, and R. von D. Wegner also gave for the gold-platinum couple : 

1000 ® 800 ® 600 ® 400 ® 200 ® 100 ® - 80 ® - 185 ® 

E . . 16-8 12-0 7*9 4*5 1-8 +0*74 -0-31 -0-15 millivolt 

J. Dewar and J. A. Fleming found that the thermoelectric force of the platinum- 
magnesium couple at 100° is 0*42 millivolt ; K. Noll gave 0*40 ; and E. Wagner, 
0*43 millivolt. Observations were made by A. V. Tidblom. W. Jager and 
H. Diesselhorst gave 0*75 millivolt for the thermoelectric force of platinum-zinc 
couple at 100° ; J. Dewar and J. A. Fleming, 0*77 ; K. Noll, 0*74 ; W. H. Steele, 
0*60 ; and E. Wagner, 0*79. Observations on zinc were made by G. G. de Metz, 
A. V. Tidblom, and A. C. Becquerel ; and on brass, by A. Abt, and G. G. de Metz. 
Lord Kelvin gave 38° for the neutral point with brass. W. Jager and H. Diessel- 
horst gave 0*85 millivolt for the thermoelectric force of the platinum-cadmium 
couple at 100° ; J. Dewar and J. A. Fleming, 0*92 ; K. Noll, 0*88 ; W. H. Steele, 
0*90 ; and E. Wagner, 0*92 millivolt. Observations were made by A. V. Tidblom. 
Lord Kelvin gave —12*2° for the neutral point. The thermoelectric force of the 
platinum-mercury couple was found by H. C. Barker to be : 

84 - 42 ® 68 - 66 ° 39 - 31 ® 29 69 ® 10 - 64 ® 

E.m.f. . . . 60 40 30 20 10 microvolts 

or —0*07 millivolt at 100°. K. Noll gave zero at 100° ; and E. Wagner, 0*04 
millivolt. Observations were made by C, Matteucci, and P. 0. C. Vorsselmann- 
de-Heer. H. Horig observed 10~® volt per degree at 150°, and when under a press, 
of 1400 kgrms. per sq. cm., 2*18 xl0~® volt per degree per kgrm. per sq. cm. 
W. Jager and H. Diesselhorst gave 0*38 millivolt at 100° for the thermoelectric 
force of the platinum-aluminium couple ; J. Dewar and J. A. Fleming gave 0*40 ; 
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K. Noll, 0-37 ; W. H. Steele, 0*38 ; and E. Wagner, 0-41 millivolt. Observations 
were made by G. G. de Metz. J. Buchanan gave for the thermoelectric force of the 
couple ^=566+3*940 microvolts, with the neutral point at —145°. 
J. W. Draper, A. V. Tidblom, and A. C. Becquerel measured the thermoelectric force 
of the platinum-tin couple, and W. Jager and H. Diesselhorst gave 0*42 millivolt at 
100° ; J. Dewar and J. A. Fleming, 0*45 ; K. Noll, 0*40 ; W. H. Steele, 0*41 ; and 
E. Wagner, 0-44 millivolt. Lord Kelvin gave 44° for the neutral point. A. V. Tid- 
blom measured the thermoelectric force of some tin-zinc alloys against platinum. 
For the platinum-lead couple, W. Jager and H. Diesselhorst gave 0*41 millivolt ; 
J. Dewar and J. A. Fleming, 0*44 millivolt ; K. Noll, 0*41 ; and E. Wagner, 0*46 
millivolt. J. Buchanan gave —85° for the neutral point ; and M. Avanarius gave 
E—O-OS6{di—02)+O-OO4:Q{di—d2)^. Lord Kelvin gave 36° for the neutral point. 
Observations on lead were also made by P. G. Tait, G. G. de Metz, E. Becquerel, 
and A. V. Tidblom, and on some lead-zinc and lead-tin alloys by A. V. Tidblom, 
J. Dewar and J. A. Fleming gave for lead for temp, between 0° and 0°, in c.g.s. units ; 

e . 99-9° 33-2° 11-6° -l-21-9° -90*2° -1351" -181" -205-6" 

E . -29,630 -6,830 -2,080 -f- 2,800 -3,520 -4,150 -19,220 -30,930 

W. H. Steele gave 4*70 millivolts at 100° for the thermoelectric force of the 
platinum-antimony couple; and observations were made by A. V. Tidblom. 
W. Jager and H. Diesselhorst gave —6*52 millivolts at 100° for the platinum-bismuth 
couple ; J. Dewar and J. A. Fleming, —7*25 millivolts ; and E. Wagner, —7*39 
millivolts. Observations were also made by A. V. Tidblom, A. von Fitzgerald- 
Minarelli, and J. P. Joule. A. Blondlot measured the thermoelectric force of the 
platinum-selenium couple ; and L. W. Austin, and A. Teichmann, that of the 
platinum-tellurium couple. H. Pecheux gave for the thermoelectric force of the 
platinum-tantalum couple between 0° and 400°, d^/d0=O*26 +0*00480 microvolt. 
The couple was discussed by A. Schulze, who also studied the platinum-molybdenum 
couple, and the platinum-tungsten couple. 

E. Wagner gave 0*82 millivolt at 100° for the thermoelectric force of the 
platinum-manganin couple, and W. Jager and H. Diesselhorst gave 0*57 millivolt. 
Observations were made by 0. Knopp. W. Jager and H. Diesselhorst gave for 
the thermoelectric force of the platinum-iron couple 1*45 millivolts at 100° ; J. Dewar 
and J. A. Fleming gave 1*91 ; and E. Wagner, 1*77 millivolts. H. le Chatelier 
gave -16*60+0*009602 between 0° and 700°, and -2*50-0*010502 between 700° 
and 1000°. P. G. Tait gave 519° for the neutral point. Observations were made 
by H. V. Regnault, J. M. Gaugain, A. Abt, G. Belloc, 0. Knopp, 0. Boudouard, 
0. Benedicks, W. Broniewsky, C. S. M. Pouillet, A. C. Becquerel, C. A. Young, 
and B. Franz — vide iron, 13. 66, 1934. For the thermoelectric force of the platiniwi- 
robalt couple, K. Noll gave —1*52 millivolts at 100°, and G. Reichard, —1*99 milli- 
volts. Observations were made by 0. Knopp. For the platinum-nickel couple 
W. Jager and H. Diesselhorst gave -1*62 millivolts at 100° ; J. Dewar and 
J. A. Fleming, —1*43 ; K. Noll, —1*65 ; E. Wagner, —1*52 ; G. Reichard, —1*94 ; 
and K. Feussner and St. Lindeck, —1*20 millivolts. W. Rohn also studied the 
subject. R. von D. Wegner, and K, E. Grew measured the effect with nickel (q.v.), 
and with nickel-copper alloys. J. T. Bottomley and A. Tanakadate measured the 
thermoelectric force of the platinum-platinoid couple ; A. Abt, of the platinum- 
nickel-silver couple; and for the platinum-constantan couple, G. Reichard gave 
-~3*30 millivolts at 100° ; W. Jager and H. Diesselhorst, —3*44 ; E. Wagner, 
—3*47 ; and K. Feussner and St. Lindeck, —3*04 millivolts. 0. Berg gave 

-eo-s® -ll-S® 0® 68-3* 80-9* 102-4'* 

E.m.f. . 0 002416 0 000668 0 000300 0 00151 (0 00206) 0 003145 volt 

W. Goedecke studied the thermoelectric force of platinum against various 
])latinum alloys ; and the thermoelectric force of platinum against other metals 
has been also discussed previously, in connection with the metals and their alloys ; 
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and for the thermoelectric force of platinum against the other platinum metals, 
vide infra. 

A. Walcker, and L. Nobili observed that in cold water hot platinum is positive 
against cold platinum, also in sulphuric acid (1 : 2), in soln. of sodium chloride 
(1 : 10 and 1 : 100), but negative in soda lye. F. C. Henrici said that the hot metal 
is positive in soln. of sulphuric or nitric acid, ammonium chloride, potassium iodide, 
cupric chloride, mercuric nitrate, stannic chloride, and ferric chloride or sulphate ; 
and negative in water, hydrochloric acid, potassium hydroxide, chlorate, carbonate 
or sulphate, sodium carbonate, copper sulphate, silver nitrate, ferrous chloride or 
sulphate, acetic acid, oxalic acid, very dil. soln. of sulphuric or nitric acid, barium 
chloride, mercuric chloride, manganous chloride, and potassium ferrocyanide. 
Observations were made by M. Faraday, A. Voller, H. Wild, A. C. Becquerel, G. Gore, 
B. Kaniewsky, and R. Kremann and co-workers. E. Bouty studied the thermo- 
electric force of platinum against platinic chloride. The thermoelectric force against 
some fused salts and glass was studied by R. Bottger, T. Andrews, and W. G. Hankel. 

The Peltier effect was studied by E. Edlund,22 and H. Jahn. A. E. Caswell 
gave 0*85. P. W. Bridgman measured the Peltier effect, P X 10® joules per coulomb, 
with platinum, uncompressed metal and metal compressed at p kgrms. per sq. cm.. 


and found : 
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or PxlO®— (—3‘092— O*O26680)(0-f273) volts for one sample of platinum against 
lead, and for another specimen, PxI0®=(— 1*788— O*O3460-l-O’O3l2602)(0_j_273) 
volts. J. Gill also measured the Peltier effect between platinum and dil. sulphuric 
and nitric acids, and soln. of sodium chloride and potassium bromide and sulphate. 

According to 0. Berg, the Thomson effect is negative, and changes only a little 
with temp., and he found that crXlO®=8*79 to 9*69. Lord Kelvin observed that 
the heat flows from the warmer to the colder parts in the direction of the current. 
The subject was studied by E. H. Hall, C. Benedicks, W. Konig, F. P. le Roux, 
H. Haga, and J. Weiss. According to P. W. Bridgman, a X 10® — 0*02668(0+273) 
volts per degree for one sample of platinum against lead, and or X 10®— — 0*0346 
—0*032520(0+273) volts per degree for another sample. For a platinum couple 
made of uncompressed metal and metal compressed at p kgrms. per sq. cm., the 
Thomson heat effects, aX 10® joules per coulomb per degree, were : 
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According to E. W. Hall, 2® the Hall effect at 20® is 2*4 when that of iron is 
— 78 ; gold, 6*8 ; and tin, 0*2. A. von Ettingshausen and W. Nernst gave —0*00024 
for the Hall coeff. ; H. Zahn, —0*000127 ; J. Konigsberger and G. Gottstein, 
—0*000200 ; and A. W. Smith, 0*000202. P. Raethjen gave for platinum foil, 
—0*000230 at 20® and 10,500 gauss. W. Frey, and H. Alterthum observed that 
the metal at a high temp, shows a very small temp, coeff. for the Hall effect : 

225“ 450“ 680“ 1025“ 1300“ 1500“ 

Hall effect X 10« . ™194 —201 —210 -234 -264 —280 

but A. W. Smith observed a value —0*000202 at 20®, and 0*000222 at —190®. 
H. Alterthum found that the curve representing the Hall effect at different temp, 
has a minimum between 83® and 194®. H. B. Peacock obtained for thin films 
—0*000130 at 18®. Observations were made by P. Raethjen, A. Riede, A. K. Chap- 
man, M. Cantone, and E. Bossa. H. Zahn gave —21 x 10“^ for Leduc’s effect, and 
A. K. Chapman studied the Carbino effect. 
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Observations on the magnetic properties of impure platinum were made by 
J. P. Des8aignes,24 F, Gobel, and P. Dulk. 0. J. Broch and co-workers, and M. Fara- 
day considered the purified metal to be feebly magnetic. J, Konigsberger gave 
29x10“® vol. unit for the magnetic susceptibility of platinum, and W. Finke gave 
22*6 X 10“®. K. Honda gave 1*132 x 10~® mass unit at 18°, and 0*7 X 10“® at 1000° ; 
J. Konigsberger, 1*35x10''®; Y. Shimizu, LOSxlO”®; and A. E. Oxley gave 
64*3 X 10~7 mass unit for platinum-black, and 14*7 X 10“^ mass unit for hydrogenized 
platinum-black — vide infra. The decrease with rise of temp, is slower than corre- 
sponds with Curie’s law — vide iron. A. Kussmann discussed the subject. Y. Shi- 
mizu studied the effect of stress on the magnetic susceptibility. A. N. Guthrie and 
L. T. Bourland found that up to 427°, the magnetic susceptibility of platinum 
follows the Curie- Weiss rule, and the deviation is referred to an underlying dia- 
magnetism independent of temp. M. Owen, E. C. Wiersma, and H. du Bois and 
co-workers studied this subject. F. W. Constant, and F. E. Lowance and 
F. W. Constant studied the effect of cold work on the magnetic susceptibility. 
According to H. F. Biggs, the magnetic susceptibility is diminished by absorbed 
hydrogen so that the saturated metal would probably be diamagnetic. J. Lamont, 
and S. H. Christie made observations on the magnetic induction. S. Meyer gave 
0*227x10'® for the atomic magnetism. R. C. Loyarte, C. Sadron, P. Weiss, 
P. Weiss and G. Foex, T. Schmidt, and P. Collet and G. Foex discussed the mag- 
netic moment of platinum ; B. Cabrera and A. Duperier, the atomic magnetism 
Pf, -17*4 XlO ® c.g.s. unit; B. C. Stoner, the spin paramagnetism; and 
R. Becker and R. Landshoff, D. M. Bose and H. G. Bhar, J. A. Christiansen and 
R. W. Asmussen, E. Vogt, W. Kopp, G. Foex, and W. Klemm and co-workers, the 
magnetic properties of some platinum compounds. 0. Goche studied the effecit of 
a magnetic field on cathodic evaporation. A magnetic field at right angles to the 
(iurrent, flowing between platinum electrodes in an aq. soln. of an electrolyte, 
alters the current. F. H. Loring studied the subject. J. Dorfman and R. Jaanus 
studied the role of conductivity electrons in ferromagnetism. 
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§ 14. The Chemical Properties o! Platinum 

A. Jaquerod and F. L. Perrot,i F. Soddy, H. Damianovich, and H. Damianovich 
and J. J. Trillat, observed that platinum absorbs a small proportion of helium. 
W. Ramsay, and M. W. Travers observed that helium does not diffuse through 
heated platinum. H. Damianovich and co-workers, and J. Piazza studied the 
action of helium. A. Fery observed the effect of helium adsorption on the resistance 
of the metal. According to R. Salvia, cathodic spluttered platinum deposited in 
the presence of helium has a face-centred cubic lattice, and there is not space in 
the lattice for the entry of helium atoms. H. Damianovich noted the change in 
the microstructure of platinum in an electric discharge in helium. R. W. Lawson 
showed that platinum electrodes in helium absorb a little gas, and similar results 
were obtained with neou. W. Ramsay, and M. W. Travers found that argon does 
not diffuse through heated platinum. J. C. Stimson, and G. I. Finch and 
J. C. Stimson studied the subject. The adsorption of argon by platinum was 
observed by M. W. Travers to be very small. The absorption of argon by the 
electrodes in discharge tubes was discussed by L. Troost and L. Ouvrard, B. Brauner, 
S. Friedliinder, J. M. Eder and E. Valenta, and H. Kayser ; and of krypton, by 
J. N. Collie, E. C. C. Baly, and S. Valentiner and R. Schmidt, and likewise also 
with xenon. W. Ramsay and co-workers, and V. Kohlschiitter and co-workers, 
observed no combination with helium, neon, argon, krypton, and xenon. 
J. N. Collie suggested the possibility of a combination with xenon. F. Fischer 
and co-workers observed no sign of a combination with argon when platinum 
is spluttered in liquid argon. W. T. Cooke, and W. Frankenburger and co-workers 
studied the subject. H. Damianovich and co-workers compared the action of 
helium on platinum in an electric discharge with the product in oxygen, nitrogen, 
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and hydrogen. H. Damianovich found that the rate of dissolution of platinum 
in aqua regia decreases with absorbed gases in the order He, O 2 , N 2 . P. M. Nicco- 
lini 2 discussed the odour of the element. 

Ordinary platinum contains much occluded gas which is very difficult to remove. 

A. Berliner ^ estimated that the metal contains roughly 80 vols. of occluded gas. 
Platinum freed from occluded gases can be readily recharged with gas. L. Mond 
and co-workers found that platinum foil at ordinary temp, gives off very little 
gas, but at dull redness it gives up 0*4 times its vol. of gas — chiefly carbon dioxide. 

B. Delachanal observed : 

Hg CH4 CO COg Ng 

144 grms. Pt . . 3-65 0-47 4 05 0*70 l-31~10-2() c.c. 

146 grms. Pt-Ir . 3-65 0-87 3-60 0-60 1 08— 9-80 o.c. 

150 grms. of platinum black occluded 17 c.c. of gas — 15*3 c.c. were absorbed by 
potash lye, and the remainder was incombustible. D. Tommasi gave for the 
absorption coeff. 1*75 for hydrogen, 9*35 for oxygen, 9*42 for sulphur dioxide, 
and 65*00 for carbon monoxide. J. L. Smith found that air condenses on smooth 
platinum as a film which can be removed by polishing. C. Zengelis observed 
that when hydrogen is passed into a liquid in which platinum is immersed, the 
metal adsorbs hydrogen. 

The absorption of hydrogen by the platinum metals was noted by H. Bccquerel, 
K. Fischbeck, A. Frumkin and co-workers, G. F. Hiittig, W. Frankenburger 
and co-workers, W. G. Palmer, J. C. Stimson, T. Wilm, and F. Winteler. 
A. Sieverts observed that the solubility of hydrogen in compact j)latinum is very 
small. A. Mior said that platinum can take up 8*4 times its vol. of hydrogen, but 
it takes a very much longer time to saturate the metal at ordinary temp, than it 
does at a higher temp. A. Sieverts and E. Jurisch found that equilibrium is 
attained very rapidly at a high temp. M. Bodenstein also reported an a])preci- 
able solubility at room temp., but A. Sieverts and E. Jurisch thought that some 
observations must have been misinterpreted, since they found that 100 grms. of 
compact platinum absorbed at 

409 “ 827 “ 1033 “ 1136 “ 1239 “ 1342 “ 

Hydrogen . . (0 006) 0 009 0 021 0 036 0 055 0 084 mgrrn. 

These results compared with those for nickel are represented by the curves in 
Fig. 17. T. Graham observed that at a red-heat platinum absorbs hydrogen and 
retains it tenaciously at ordinary temp., but it gives 
off the gas at a red-heat in vacuo. The metal does 
not change its appearance when it absorbs the hydro- 
gen, but after driving off the gas, it appears to be ^ 
covered with bubbles. At a red-heat 1 vol. of plati- | 
num absorbs 0*17 vol. of gas ; platinum black | 
absorbs 1*48 vols. Platinum foil which absorbed 0*76 | 
vol. of hydrogen in 3 hrs. at 100°, absorbed 1*45 vols. | 
at 230°. One vol. of platinum wire made from molten | 
metal absorbs 0*128 to 0*207 vol. of hydrogen at a ^ 
red-heat ; worked platinum (old crucible), 3*83 to I 
5*53 vols. ; worked platinum (old tube), 2*28 to 2*80 ^ 
vols. ; and platinum black, 1*48 vols. Observations | 
were also made by M. Berthelot, A. Mior, W. Odling, | 

W. Skey, L. Anelli, F. H. Pollard, and A. Berliner, 

The observations of M. C. Boswell, and M. C. Boswell pj, 
and R. R. McLaughlin, were vitiated by the use of 
a leaky apparatus. H. Damianovich and C. Christen 
studied the action of hydrogen at a low press., and under the influence of an electric 
discharge. G. Kernot and F. de S. Niquesa studied the absorption of hydrogen by 
colloidal platinum — idde supra ; and 8. H. Barstow, by thin films of platinum. 
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M. von Pirani and A. R. Meyer found drawn platinum does not take up hydrogen 
at a red-heat. When platinum is heated to a high temp, in hydrogen, the m.p. is 
depressed 250° to 300°, and the metal becomes brittle. The effect is not due to 
the occlusion of hydrogen but rather to the presence of a small quantity of a 
carbonaceous impurity in the hydrogen from which, at or near its m.p., the metal 
takes carbon. A. Sieverts and W. Krumbhaar showed that molten platinum prob- 
ably dissolves hydrogen. 

T. Graham also found that when platinum is used as the cathode in the electro- 
lysis of water, it can take up as much as 2*19 vols. of hydrogen which is given up 
at a red-heat in vacuo, or when the hydrogenized metal is used as anode in the 
electrolytic cell. F. Winteler observed that when spongy platinum is used as 
cathode, some of the absorbed gas is given off when the circuit is broken. The 
absorption of electrolytic hydrogen was studied by H. Schlesinger, L. Cailletet 
and E. Collardeau, A. E. Freeman, E. Root, J. Eggert, M. A. Schirmann, and 
J. R. Partington. 

According to A. Sieverts and E. Jiirisch, the absorption of hydrogen by compact 
platinum at a high temp, is probably a case of simple dissolution, but in the case 
of platinum black, chemical changes supervene. M. W. Travers, and W. Heald 
studied the absorption of hydrogen by platinum obtained by cathodic spluttering, 
and R. Burstein and A. Frumkin, by platinized charcoal. G. Neumann and 
F. Streintz observed that platinum black takes up 49-30 times its vol. of hydrogen, 
and G. Neumann, 63-14 to 77*14 vols. L. Mond and co-workers found that under 
reduced press, platinum black absorbs a certain vol. of hydrogen, and more is 
absorbed as the press, is raised to 200 or 300 mm., and a further increase of press, 
is almost without effect since by increasing the press, from 1 atm. to 4J atm., 
only one more vol. of hydrogen is absorbed. About 310 vols. of hydrogen are 
absorbed per unit vol. of platinum black, and of this, 200 vols. are converted by 
the absorbed oxygen into water, so that only 110 vols. are really occluded by the 
platinum. Part of the hydrogen can be removed at ordinary temp, in vacuo, and 
by far the larger proportion at about 250° to 300°, but a red-heat is necessary for its 
complete removal. The amount of hydrogen absorbed by platinum is very largely 
influenced by slight traces of impurity. E. Muller and K. Schwabe observed that 
the quantity of occluded hydrogen depends on the temp, of formation of the metal 
from its oxide ; on the method of preparing the oxide, and on the rate at which 
the hydrogen is brought in contact with the metal. The freshly-prepared metal 
can absorb more hydrogen than is the case with the metal which has been kept 
for some time. L. Mond and co-workers also observed that platinum sponge 
obtained by heating platinum black to redness has a greater absorption power 
than platinum sponge made by heating ammonium chloroplatinate. A. de Hemp- 
tinne also noted that platinum black which has been heated to 180° suffers a reduc- 
tion of absorptive power. H. S. Taylor and R. M. Burns found that the number 
of vols. of hydrogen taken up by 1 vol. of 


25 “ 110 “ 218 “ 

Platinum sponge ..... 4-05 4-50 4-90 

Platinum black ..... 6-85 6-00 4-90 

A. F. Benton said that it was here assumed that the absorbed hydrogen is all 
removed at 1 10° in vacuo ; actually, more than half the absorbed hydrogen is 
retained by the metal under these conditions. He gave 36*7 vols. as the average 
absorption by 1 vol. of platinum black at 25° and 1 atm. press. H. S. Taylor 
and R. M. Burns noted that the absorption power depends on the mode of prepara- 
tion and is less pronounced the higher the temp, of preparation. R. Burstein and 
A. Frumkin studied the absorption of hydrogen by platinized charcoal. E. Miiller 
and K. Schwabe observed that the platinum can adsorb initially more hydrogen than 
is the case if the metal has been degassed before it is allowed to re-adsorb the gas. 
E. B. Maxted’s results on the effect of age on the absorption are summarized in 
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Fig. 18. A. Sieverts and H. Briining’s curve for the speed of absorption of hydrogen 
by platinum black prepared by the reducing action of magnesium is shown in 
Fig. 19, for 25® and also for —20°. E. B. Maxted and N. Hassid observed that 
with 12 grms. of platinum the rates of ab- 
sorption with different initial concentra- 
tions of hydrogen decrease as the absorption 
concentration at which the gas is added 
increases. A. F. Benton’s curves for the rates 
of approach to equilibrium at different temp, 
and pressure, with 4*269 grms. of platinum 
at 737*7 mm. and at 774*3 mm., are shown 
in Fig. 20. T. Wilm noted the evolution of 
heat during the absorption of hydrogen by 
platinum black, and P. A. Favre observed 
that the heat developed in the early stages 
of the absorption is 23*075 cals, per eq. of 
hydrogen, and in the later stages, 13*528 
Cals. L. Mond and co-workers could not confirm this result. The decrease in the 
values is connected with the union of the hydrogen with the oxygen already 
occluded by the metal. They gave 68*8 Cals, per gram of hydrogen, or 137*6 Cals, 
per mol of hydrogen. According to E. B. Maxted, the differential heat of adsorp- 
tion rises from a low value to a maximum, and finally decreases with further 
adsor])tion. The results for two specimens are summarized in Fig. 19. H. S. Taylor 



Fio. 18. — The Heat of Absorption of 
Hydrogen by Platinum Black. 



Fig. 19. — Rates of Absorption of 
Hydrogen. 


Fig. 20. — Rates of Approach to 
Equilibrium. 


and K. M. Burns obtained curves which exhibited no maximum, but gradually 
decreased with an increase in the adsorption concentration ; and E. B. Maxted 
and N. Hassid found that the differential heat of adsori)tion on platinum is 
nearly constant between 13,300 and 17,500 cals. ; the heat of desorption also was 
nearly constant between —15,000 and —19,100 cals. G. B. Taylor and co-workers 
gave 20, (XX) cals, (approx.) for the heat of adsorption of hydrogen. The subject 
was studied by E. W. Flosdorf and G. B. Kistiakowsky, P. A. Favre, and 
A. Montier. 

A. de Hemptinne found that platinum black absorbs less hydrogen at —78® 
than it does at 15°, and if the absorption tube at —78° be allowed to regain a higher 
temp., a marked absorption of gas occurs at about —40°. Freshly-prepared 
platinum black has a great absorptive power even at the temp, of liquid air — it 
can induce the union of hydrogen and oxygen at —190°. A. Gutbier observed a 
small maximum in the absorption curve at 0°. E. Harbeck and G. Lunge said 
that when platinum black saturated with hydrogen is cooled from 250°, it takes 
up the same amount of hydrogen as was given off in raising the temp. H. Baerwald 
found platinized asbestos absorbs more hydrogen at the temp, of liquid air than it 
does at room temp. F. H. Pollard also made some observations on the absorptive 
power of platinized asbestos. The gas molecules which bombard the metal are 
partly absorbed and partly reflected. The molecules which make non-elastic 
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collision will be adsorbed if the energy developed does not exceed that of the 
attraction force of the surface molecules. M. Knudsen, and F. Soddy and 
A. J. Berry measured what has been called the accommodation coeff. or the energy 
of exchange between hydrogen and platinum and obtained 0*24 at room temp., and 
0*25 at —75''. H. H. Rowley and K. F. Bonhoffer obtained 0*22 at room temp., 
and 0*37 at —163°. The result with parahydrogen was 10 per cent, smaller at 
—133°, and at —93°, 15 per cent, smaller than for ordinary hydrogen. 
N. L. Koboseff and W. L. Anochin studied the subject. A. Sieverts and H. Briining 
observed that 2*017 grms. of platinum black, prepared by reduction with formalde- 
hyde, and occupying 0*094 c.c., at 752 mm., absorbed, at 20°, the vols. of hydrogen 
per vol. of platinum black indicated in Fig. 21. The results with platinum black, 



Fig. 21. — The Effect of Temperature 
on the Absorption of Hydrogen. 



Fra. 22. — The Effect of Temperature 
on the Ab8orj)tion of Hydrogen. 


obtained by reduction with magnesium, for lower temp., are represented by the 
upper curve, Fig. 22, and there is a break in the curve at about 0°. The lower 
curve was obtained on a rising temp, with platinum black, obtained by reduction 
with magnesium, and degasified in vacuo at 200°, and hydrogen introduced at 
—120° — first under reduced press, and finally at atm. press. The temp, was 
then slowly raised 20° every half-hour up to 100°, and then cooled again to —120°. 
The absorption curve obtained is indicated in Fig. 23. The absorption isotherms 
were studied by W. G. Palmer. 



Fjo. 23. — The Effect of Temperature 
on the Adsorption of Hydrogen. 



Fig. 24. — The Effect of Agoing on 
the Adsorption of Hydrogen. 


A. F. Benton observed that for pressures, p mm., the vol. of gas, c.c. at n.p. d, 
absorbed by 4*269 of grms. of platinum black : 


P • • 11 23-5 67-8 162-4 393-4 677 768 mm. 

Vol. Ha . . 6-06 6-36 6-83 6-97 7-12 7-21 7-35 c.c. 

A. Sieverts and H. Briining’s results for the effect of press, on the absorption at 
different temp, are summarized by the curves. Fig. 25, with platinum reduced by 
magnesium ; the dotted curves represent the results with platinum black reduced 
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by formaldehyde. The adsorption curve has the form or 

W. K. Ham, and 6. Borelius gave more complicated expressions. 

Observations showing the diffusion of hydrogen in platinum were made by 
T. Graham, H. von Helmholtz, M. Bodenstein, H. Reischauer, V. Lombard, 

E. Waldschmidt-Leitz and F. Seitz, G. C. Schmidt 
and T. Lucke, W. W. Randall, V. Lombard, 

R. Kohler, G. Borelius, A. E. Freeman, 

M. Thoma, A. L. Ferguson and G. Dubpernell, 

F. H. Pollard, and W. Nernst and F. Lessing. ^ 

R. Jouan compared the rates of diffusion of H^ | 21 
and H2. A, Winkelmann observed that the rate ^ 
of diffusion increases after the platinum has | 
been heated some time, and that this is due not ,5 
to the expulsion of occluded air, but rather to | 
the crystalline structure assumed by the metal. ^ 

The diffusion of hydrogen through red-hot plati- 
num is not proportional to the press, of the gas ; 
and it is probable that the diffusion is accom- 
panied by a dissociation of the molecules so 
that only atoms of hydrogen diffuse in the metal. ® 

Analogous results were obtained with palla- | 
dium. 0. W. Richardson and co-workers found -f 
that the rate of diffusion is proportional to the ^ 
square root of the press., and they also assume 
that it is atomic hydrogen which diffuses in the 

metals. W. C. Heraeus and W. Geibel studied I ® I I I I I I I ’ 
the diffusion of hydrogen through red-hot pla- 0 200 m eoo 80 0 

tinum crucibles ; the hydrogen present in the Pressure in millimetres 

inner zone of the Bunsen flame diffuses through Fig. 25.— Tho EfTot t of Pressure on 
the hot platinum into the interior of a platinum the Adsorption of Hydrogen, 
crucible heated in this part of the flame. This 

hydrogen can reduce very energetically ; thus, ferric oxide is partially reduced to 
iron, magnesium sulphate to sulphide, sodium sulphate to sulphite, etc. Conse- 
quently, a platinum crucible containing anything which on reduction would yield 
a substance capable of attacking platinum may be destroyed if heated in the inner 
zone of a Bunsen flame. 

M. Traube assumed that a platinum hydride is formed when platinum is used 
as a catalyst in hydrogenation reactions ; and similarly with T. Graham, L. Troost 
and P. Hautefeuille, and M. Berthelot. J. H. Gladstone and A. Tribe also suggested 
that part of the hydrogen occluded in platinum is chemically combined, and 
L. Wohler came to a similar conclusion. F. Winteler found that when a film of 


platinum on glass in hydrochloric acid is touched with a piece of zinc, a dark film 
with a metallic lustre immediately forms on the surface of the acid, and he regarded 
this as a platinum-hydrogen alloy. R. Engel showed that when platinum hypo- 
phosphite, suspended in water, is treated with copper sulphate, some platinum 
passes into soln. and some platinum hydride, as well as copper hydride, is formed. 
H. A. Wilson suggested that a platinum hydride, stable at a high temp., is formed 
when an electrical discharge is sent through hot platinum electrodes in hydrogen. 
F. Mohr, H. Moissan, and G. F. Hiittig studied the subject. The discontinuity in 
the temp, of an electrically heated wire and the absorption of heat was attributed 
by A. Farkas and H. H. Rowley to the formation or decomposition of hydrides. 

M. Berthelot showed that spongy platinum absorbs several times its vol. of 
hydrogen, forming a hydride which is not decomposed at 200®, only 1 vol. of 
gas being expelled at that temp. When oxygen in the cold is passed into the 
evacuated globe containing the hydride, water is formed, with evolution of 50 Cals, 
per 16 grms. oxygen, from which it may be deduced that 1 grm. of hydrogen 
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absorbed by spongy platinum and capable of being oxidized in the cold by free 
oxygen, evolves 9*5 Cals. Platinum black prepared by reducing a soln. of a platinum 
salt with formic acid, does not evolve any gas when heated to 500® or 600® in 
vacuo, 62-255 grms. of the platinu mblack absorbed 0-0342 grm. hydrogen in the 
cold, with evolution of 14-2 cals, per grm. of hydrogen absorbed, and formation 
of two hydrides : in vacuo this loses 23 c.c. or 0-02 grm. hydrogen, and on passing 
oxygen over it, the increase of weight is 0-0765 grm. with development of 51-6 Cals, 
per 16 grms. oxygen, which is equivalent to 0-0091 grm. of hydrogen. Conse- 
quently, 0-0226 grm. of hydrogen, or nearly two-thirds of the gas, remains as a 
hydride, which is not oxidized by oxygen in the cold. This hydride is decomposed 
by gradually heating it to the temp, at which glass softens. The heat of formation 
of the less stable hydride is -f8-7 Cals., H— 1 grm., that of the more stable being 
nearly double, or +17 Cals. The proportion of the total weight of hydrogen 
absorbed to platinum=l to 20, while in the more stable hydride it is 1 to 30. 
Platinum black prepared by reducing platinum in alkaline soln. always contains 
oxygen possibly as suboxide. The hydrogen absorbed is used partly in the reduc- 
tion'of the oxide, partly in the formation of hydride. The absorption of hydrogen 
in this case is attended with the evolution of +12 Cals, per grm. of gas absorbed, 
but a small quantity of water is formed at the same time. Of the hydrogen absorbed, 
one-fifth is oxidized by oxygen in the cold, whilst four-fifths require a higher tem- 
perature. H. Dobretsberger studied the effect of absorbed hydrogen on the high- 
frequency resistance ; and G. Tammann, of cold-work. Observations on the heat 
of absorption were made by P. A. Favre, but E. Rothe did not think the results 
were accurate. H. S. Taylor, E. Waldburger, L. P. Hammett and A. E. Lorch, 
and 0. Schmidt studied the activation of hydrogen by platinum. 

E. C. Auerswald, and C. Paal and C. Auerswald prepared a colloidal soln. 
of platinum hydride by treating a colloidal soln. of platinum, protected by sodium 
lysalbate, alternately with hydrogen and exposure to air. When the hydrosol 
of platinum hydride is shaken with mercury, a hydrosol of platinum amalgam 
and free hydrogen are formed. N. Bach studied the properties of suspensions of 
platinized carbon. The state of the absorbed hydrogen was discussed by 

H. Schroder. L. Mond and co-workers observed no evidence in favour of the 
assum})tion that definite platinum hydrides, PtsoHs or Pt 3 oH 2 , are formed. 

E. Bose concluded that the gas absorbed by the cathode is wholly or partially 
dissociated into single atoms. It is inferred that the catalytic activity of platinum 
in hydrogenation reactions is due to the accumulation of hydrogen ions at the 
surface of the metal, and therefore the seat of the catalytic activity is in the neigh- 
bourhood of the surface, and not in the metal itself. The subject was discussed 
by E. Muller and K. Schwabe, E. B. Maxted and G. J. Lewis, G. Bredig and 
R. Allolio, P. Anderson, G. Vavon, F. Horton and A. C. J)avies, V. S. SadikofF 
and A. K. Mikhailoff, R. Koppen, T. Kariyone, M. C. Boswell and C. H. Bayley, 

L. Handler and C. A. Knorr, M. Calvin, and G. Vavon. Y. Venkataramaiah and 

M. V. N. Swamy noted that hydrogen is activated by diffusion through platinum. 

I. Langmuir showed that probably the surface of the platinum, at press, below 
I bar, is covered with a layer of gas of the thickness of I atom or I molecule. This 
layer is not removed at 360®, and there is very little more absorption when the press, 
is raised to 200 bars, because layers thicker than a molecule are not formed. The 
metal is saturated where a unimolecular layer is formed. On this assumption, 
A. F. Benton said that the mol. vol. of platinum black is approximately 9-30, and 
therefore, the vol. occupied by each platinum atom is I-53xl0“23 c.c., and the 
area assignable to each atom in a platinum surface is 6-2xI0”i® sq. cm. There 
are then 1-6 xlO^^ atoms per sq. cm., and if the assumption be made that each 
platinum atom on the surface holds I atom of adsorbed gas, there must be 0-80 X lO^® 
mols. of hydrogen or carbon monoxide adsorbed per sq. cm. of surface. In other 
words, 3-0xl0“5 c.c. of gas is required to form I sq. cm. of such an adsorbed 
layer, A. F. Benton observed an average of 37-3 c.c. of hydrogen per c.c. of 
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platinum, and hence inferred that the platinum black had a surface area of 1*3 x 10® 
sq. cm. per c.c., or 6*0 sq. metres per gram. The subject was discussed by A. Eucken, 
and M. Polanyi. E. Muller and K. Schwabe observed that of the hydrogen adsorbed 
by reduced platinum, 53 to 69 per cent, is irreversibly absorbed (indicating chemical 
combination) and the remainder is reversibly absorbed (indicating molecular 
penetration in the lattice or simple soln.). P. Anderson showed that hydrogen 
just removed from hydrogenized platinum is more chemically active than ordinary 
hydrogen in reducing copper oxide, and sulphur. S. Koginsky, and C. Y. Meng 
and co-workers studied the ionization of hydrogen gas in contact with platinum ; 
J. Horiuchi and M. Polanyi, the ionization of hydrogen at a platinum electrode 
in alkali lye ; and E. B. Maxted and C. H. Moon compared the ratio of adsorp- 
tion of light and heavy hydrogen. 

According to G. Bredig and R. Allolio, and W. Frankenburger and K. Mayrhofer, 
X-radiograms show that the space-lattice expands 0*9 per cent, when the metal 
has absorbed the gas. A. Osawa found that the arrangement of the atoms in the 
space-lattice of platinum black is not changed by the absorption of hydrogen, but 
there is a linear expansion of 2*4 per cent, indicating that the gas enters into the 
space-lattice of the metal. F. Horton and A. C. Davies found that positive ions 
were produced when a positively charged plate is bombarded with electrons with 
a minimum velocity corresponding with 13 volts, and the effect is due not to 
hydrogen, but to platinum. L. V. Pisarshevsky supposed that the catalytic action 
and in hydrogenation is due to the splitting of the hydrogen atom into electron and 
proton. The subject was studied by B. Batscha, J. E. Nyrop, and R. Adams 
and co-workers. K. and L. Packendorff studied platinum as hydrogenation and 
de-hydrogenation catalyst. G. I. Finch and J. C. Stirason, and N. R. Dhar inferred 
that ions are emitted by platinum when it absorbs a gas, and these ions account 
for the catalytic activity of the metal. G. Bethe studied the effect of platinum 
on the photoelectric properties of hydrogen ; and A. Fery, the effect of hydrogen 
on the electrical resistance. K. Bennewitz and P. Gunther found that the resistance 
of platinum wire at 750° to 850° decreases during the absorption of hydrogen, and 
increases when the gas is extracted. The change in resistance depends on the temp, 
and, somewhat below 1200°, the change is very slight. At higher temp., the 
resistance increases during the absorption of hydrogen ; this is accompanied by the 
formation of larger metal crystals, a loosening of the texture of the metal, and a 
diminution in contact between the individual crystal surfaces. H. Damianovich 
noted the change in the microstructure of platinum after exposure to the electric 
discharge in hydrogen. K. F, Bonhoeffer and co-workers, and P. H. Emmett and 
R. W. Harkness, studied the effect of platinum on the parahydrogen conversion ; 
P. H. Emmett and R. W. Harkness, and A. and L. Farkas, the displacement of 
light by heavy hydrogen ; and J. Horiuchi and M. Polanyi, the distribution of 
heavy hydrogen between water and the hydrocarbons. C. Paal and A. Schwarz 
found that hydrogen is oxidized at ordinary temp, in the presence of a colloidal 
soln. of platinum ; D. P. Smith, F, W. Reynolds, and A. Coehn and K. Sperling 
studied the effect on the electrical resistance ; and A. Janitzky, the effect on the 
current passing through a vacuum tube with a glowing cathode. 

S. Vassilieff and A. Frumkin observed that mercuric chloride is strongly adsorbed 
by platinized charcoal and is not displaced when the latter is saturated with 
hydrogen. The addition of a mol. of mercuric chloride per atom of platinum 
suffices to abolish the capacity of the charcoal to assume a higher oxygen potential, 
i.e. it adsorbs the same quantity of acid as unplatinized charcoal. In an acid 
medium, desorption of acid by hydrogen is not affected by the presence of mercuric 
chloride. If, however, the mercuric chloride is adsorbed from an alkaline solution, 
or is previously “ fixed ” by means of hydrogen, the platinum is poisoned and 
desorption of acid is incomplete. Reduction of adsorbed oxygen by means of 
hydrogen is also inhibited under similar conditions. Mercuric chloride influences 
only slightly the development of a hydrogen potential by oxygen-free charcoal. 
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F. P. Bowden and E. K. Rideal, F. W. Reynolds, and 0. Erbacher studied 
the active surface of platinum ; G. Kab, the influence of adsorbed gas on the 
catalytic activity ; and J. C. Stimson, the electrical state of the metal. 

0. Loew and K. Aso ^ observed that when moist platinum black has been 
exposed to air for some time, it contains nitric acid and traces of ammonia. 

J. W. Ddbereiner, and T. J. Pelouze and E. Fremy showed that compact platinum 
absorbs oxygen when heated to a high temp. Neither T. Graham, nor T. Wilm 
detected any absorption of oxygen when platinum is heated in air. A. Sie verts 
found a little oxygen is taken up by a platinum wire heated in oxygen ; 

G. Bodlander and K. Kdppen said that oxygen is absorbed between 700° and 900° ; 
C. Langer and V. Meyer noted an absorption occurs at 1 690° ; and E. Goldstein, 
at a white-heat. The absorption of oxygen was also observed by A. Magnus, 
E. F. Smith, V. A. Roiter and M. G. Leperson, J. C. Stimson, G. I. Finch and 

J. C. Stimson, B. Neumann and E. Goebel, L. H. Reyerson and L. E. Swearingen, 

H. Reischauer, and L. Holborn and F. J. Austin ; and E. Bose said that the 
absorption is due to a process of solution, and not to the formation of a compound. 
R. Lucas said that purified platinum does not absorb oxygen, but platinum con- 
taining iridium does not do so with activated oxygen. R. Schwarz and W. Kunzer 
found that an oxide is formed. F. E. Carter said that the finely-divided metal, 
in oxygen, begins to form black platinum monoxide at 450°, that this oxide at 
500° forms platinum and its dioxide, and that the dioxide at 500° furnishes 
platinum and oxygen. According to E. K. Rideal and 0. H. W. Jones, the loss in 
weight of a platinum wire heated electrically, to 1400° K. to 1900° K., in a glass 
bulb immersed in liquid air, is greater in oxygen than in vacuo. This is in agree- 
ment with the observations of R. Nahrwold, G. Owen, W. Stewart, and J. Elster 
and H. Geitel. E. K. Rideal and 0. H. W. Jones infer that two reactions are 
involved : (i) a surface reaction between the platinum and oxygen at a rate which 
is directly proportional to the press., j?, of the oxygen ; and (ii) a reaction which 
occurs simultaneously between the platinum vapour and the oxygen . The combined 
effect is represented by the equation— where a and h are constants. 
Below 1700° K., and above that temp, when p is less than 50 bars, the second 
reaction : Pt4-02=Pt02. predominates. I. Langmuir suggested that the alteration 
in the speed of the reaction at high press, and temp, is due to the concentration of 
ozone, or of oxygen atoms, but E, K. Rideal and 0. H. W. Jones consider this 
to be less likely than the hypothesis of a surface reaction. H. H. Rowley and 

K. F. Bonhoffer found the accommodation coeff. of oxygen to be 50 per cent, 
higher than for hydrogen {q.v.), H. Damianovich and J. Piazza studied the action 
of hydrogen at a low press, under the influence of an electric discharge. 
H. Damianovich observed that platinum with adsorbed gases dissolves at a lower 
speed in aqua regia. R. Schwarz and W. Kunzer found that with activated 
hydrogen some hydride is formed. 

L. Mond and co-workers found that although platinum foil at ordinary temp., 
or at a red-heat, does not absorb appreciable quantities of oxygen, yet two samples 
of platinum sponge at a red-heat absorbed respectively 2*4, and 0*5 vol. of oxygen. 
Platinum black was found to absorb relatively large proportions of oxygen— about 
100 times its vol. The evolution of the absorbed oxygen is appreciable at 100°, 
and between 300° and 400°, the rate of evolution is very great, but a red-heat is 
necessary for its complete removal. Curves for four different specimens of platinum 
black are indicated in Fig. 27. While hydrogen is given off when the metal is heated, 
oxygen is absorbed at temp, below 300°, and given off at 360°. A. de Hemptinne 
observed that platinum black always contains a considerable proportion of 
absorbed oxygen. G. Neumann found that at 450°, platinum takes up 63 to 77 vols. 
of oxygen ; L. Wohler, that when platinum black is heated six weeks at 109° to 
280° in air, it takes up 2-3 per cent, of oxygen ; H. 8. Taylor and R. M. Burns 
found that 1 vol. of platinum sponge absorbed 1*90, 2*80, and 4*30 vols. of oxygen, 
respectively, at 25°, 110°, and 218° ; and platinum black, 26*50 and 26*10 vols. 
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of oxygen, respectively, at 25° and 110°. A. F. Benton obtained as an average at 
25° and 1 atm. press., an absorption of 20*4 vols. The rates of approach to 
equilibrium at different temp., 0, and press., of two samples are indicated in Fig. 26. 
P. Grandadam, and P. Lafl&tte and P. Grandadam studied the absorption of 
oxygen by platinum sponge or platinum black when heated in oxygen under press. 
A. Sieverts observed that 30*45 grms. of platinum wire heated in vacuo gave 
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C. Paal and C. Amberger observed that colloidal platinum readily takes up oxygen 
from the air, and the elementary hydrosol is not regenerated when the sol is treated 
with hydrogen. 

W. W. Randall found that oxygen does not diffuse through heated platinum ; 
but A. L. Ferguson and G. Dubpernell discussed the transfer of electrolytic oxygen 



Fia. 26. — The Rato of Approach to Fig. 27. — The Evolution of Oxygen from 

Equilibrium. Platinum Black at different 1’emporatures. 


through the metal. J. Thomsen observed that the affinity of platinum for oxygen 
is small. According to I. Langmuir, a platinum filament at temperatures above 
1600° K. gradually causes the removal of oxygen at low pressures. The oxygen 
combines with the platinum atoms as fast as they evaporate from the filament, 
and forms the dioxide, which collects on the bulb as a brown deposit. G. B. Taylor 
and cO'Workers gave approximately 65,000 cals, for the heat of adsorption ; 
and E. B. Maxted and N. J. Hassid, 60,000 cals, per gram mol. of oxygen, 
H. St. C. Deville and H. Debray said that platinum is never found as a mineral 
associated with oxygen ; T. Wilm noted that platinum obtained by the ignition 
of the ammines or ammonium salts at a red-heat in air is not oxidized ; and no 
sign of oxidation occurs when platinum sponge is heated to redness in air. 
H. le Chatelier added that under suitable conditions of temp, or press., the metal 
may be oxidized. Y. Okayama studied the subject. W. Skey noted that the 
surface of the metal exposed to air liberates iodine from a dil. soln. of potassium 
iodide in dil. sulphuric acid ; J. L. Smith also noted the condensation of air on the 
surfaces of platinum crucibles. According to W. Skey, platinum which has been 
“ in contact for a short time with distilled water, ammoniated water, or with 
aq. soln. of the alkalies, carbonates or chlorides,” will not amalgamate. Acids, 
on heating to about 200°, restore the amalgamable condition ; and G. Meissner, 
H. Rumpelt, and B. Dessau showed that a film can be detected optically on 
platinum heated in air or oxygen — vide supra, the volatilization of platinum. 
H. Damianovich noted a change in the microstructure of platinum after exposure 
to the electric discharge in oxygen. A. Fery studied the effect of adsorbed oxygen 
on the electrical resistance. 
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The heat developed during the occlusion of oxygen by platinum was found by 
L. Mond and co-workers to be 11*0 cals, per gram of oxygen, and since this is almost 
the same as the value given by J. Thomsen for the heat of formation of platinous 
hydroxide, the two phenomena may be related, the necessary water being present 
in platinum black dried in vacuo. They finally concluded that the occlusion of 
oxygen by platinum or palladium is a true oxidation phenomenon. According 
to L. Wohler, and C. Engler and L. Wohler, platinum black containing occluded 
oxygen turns potassium iodide starch solution blue ; it is somewhat soluble in 
dilute hydrochloric acid, the weight of platinum in solution is less than the weight 
of platinum black dissolved, and if the difference be attributed to oxygen it is 
found that the ratio of platinum to oxygen agrees well with PtO ; the amount of 
oxide present in the platinum sponge depends on the state of division. It does not 
easily amalgamate, and the amalgam formed becomes covered with a film of the 
black oxide ; hydrogen dioxide does not reduce it in the cold, but on boiling, com- 
plete reduction takes place, and it is also reduced by alcohol, ether, and other 
organic substances ; in absence of air, it oxidizes arsenious to arsenic acid, and the 
residue loses its spongy character and becomes granular. It is further shown that 
the properties of active platinum sponge closely resemble those of platinous oxide, 
in confirmation of the theory of A. de la Rive that in the catalysis by platinum 
black, the intermediate active agent is this oxide. However, platinum sponge 
free from oxide causes more active oxidation than does platinous oxide, and this 
is explained by C. Engler and W. Wild’s theory of the intermediate formation of 
peroxide and secondary formation of oxide, which takes place more readily with 
the finely-divided sponge than with the more compact platinous oxide. 

R. Vondracek also inferred that platinum black contains a very labile compound 
of platinum and oxygen ; and E. Goldstein, that in the electrical discharge in 
oxygen with platinum electrodes, a compound of platinum and oxygen is formed, 
that the absorption of oxygen is very rapid if the electrodes are at a high temp., 
and that the faculty of platinum to form these oxides is connected with its catalytic 
activities. P. Laffitte and P. Grandadam found that platinum is oxidized when 
heated between 300° and 500° at 50 to 200 kilogrms. per sq. cm. press. At the 
optimum temp., 455°, spongy platinum at 4 atm. press, increased in weight 
2*1 per cent. ; and at 150 atm. press., 7*37 per cent., and platinum black increased 
13-96 per cent. The product is a mixture of platinum monoxide and dioxide. 
F. C. Phillips also noted that the order of the oxidizability of the platinum 
metals is connected with their faculty of burning hydrogen — namely, osmium, 
palladium, platinum, and iridium. 

Platinum black containing occluded oxygen was found by J. W. Dobereiner ^ 
to exert an action on hydrogen and other combustible gases or vapours whereby 
the metal may be heated to redness, and if air has access, the gases may be set 
on fire. If air or oxygen has not access, the oxidation ceases as soon as the occluded 
oxygen is consumed, but if air or oxygen has access, the platinum black takes up 
more oxygen, and transfers it to the combustible body so that the process is con- 
tinuous. The subject was discussed by A. Adie, W. Artus, A. Baudrimont, 
A. C. Becquerel, M. Berthelot, M. Bodenstein, R. Bottger, M. C. Boswell and 
C, H. Bayley, C. Brunner, G. L. Cabot, H. Courcot and J. Meunier, W. Davies, 
J. W. Dobereiner, F. P. Dulk, P. L. Dulong and L. T. Thenard, A. Fyfe, 
L. W. Gilbert, F. Gill, C. A. Griiel, G. F. Hanle, H. Karmarsch, W. Klinkerfues, 
W. Knop, J. von Liebig, G. Merryweather, G. Merz, C. F. Mohr, F. Parmentier, 
C. H. Pfaff, M. V. Poljakoff and co-workers, P. W. Schmidt, C. F. Schonbein, 
J. S. C. Schweigger, H. A. von Vogel, A. Wagner, E. 0. Wiig, and T. Wilm. 
A. Osawa found that the arrangement of the atoms in the lattice of platinum black 
is not changed by the adsorption of oxygen, but there is a linear expansion of 
2-9 per cent. The inflammation of hydrogen was described by A. Garden, 
C. G. Gmelin, W. Herapath, and A. Pleischl ; of alcohol, or ether vapour, by 

S. F. Dana, K. Fuchs, H. B. Miller, and G. Schiibler ; and the self-ignition of coal 
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gas, by J. Bischof,® W. Boehm, R. Bottger, E. Breslauer, H. Bunte, J. F. Duke, 
W. F. Gintl, C. Killing, J. Klaudy and 0. Efrem, W. Klinger, W. Klinkerfues, 
J. Lewis, V. Nicolardot, E. Nowack, W. von Olderhausen, E. Orloff, F. Parmentier, 
J. Perl, H, Schroter, G. Sulbach, and numerous others. 

K. A. Hofmann and 0. Schneider ^ found the catalytic activity of the platinum 
metals in oxidizing hydrogen in the presence of sodium chlorate decreased in the 
order Pt, Rh, Ru, Pd, Au, Os, Ir, Ag. The catalysis of the reaction between 
hydrogen and oxygen by platinum, platinum black, platinum sponge, and colloidal 
platinum was discussed by M. Bodenstein, J. Boeseken and co-workers, W. A. Bone 
and R. V. Wheeler, M. C. Boswell and C. H. Bayley, G. Bredig and R. Allolio, 
D. L. Chapman and P. W. Reynolds, P. D. DankofE and A. A. Kochetkoff, 
N. R. Dhar, R. P. Donnelly and C. N. Hinshelwood, E. Drcchsel, C. Ernst, 

J. Field, G. I. Finch and co-workers, B. Foresti, W. French, A. Frumkin and 
co-workers, J. Gerum, W. Hartmann, A. de Hemptinne, H. Hess, K. A. Hofmann, 

K. A. Hofmann and co-workers, F. Hoppe-Seyler, J. Horiuti and M. Polanyi, 
N. I. KobosefE and V. L. Anochin, I. Langmuir, L. L. Lockrow, G. Maneuvrier 
and P. Chappuis, E. von Meyer, L. Mond and co-workers, W. Muller, E. Orloff, 
C. Paal and J. Gerum, C. Paal and A. Schwarz, L. V. Pisarschevsky, 
M. V. Polyakoff and P. Stadnik, H. Remy and co-workers, S. J. Roginsky and 
A. B. Schechter, R. Ruer, F. F. Rupert, 0. Sackur, H. G. Tanner and G. B. Taylor, 

G. B. Taylor and co-workers, L. Vallery, R. Vondracek, E. 0. Wiig, and 
R. Willstiitter and co-workers. W. Davies discussed the rate of rise of temp, of 
the platinum — combustion begins at 200° ; the effect of temperature was studied 
by A. Berliner, A. de Hemptinne, and A. Schrotter ; the effect of pressure, by 
P. J. Kirkby ; the effect of X-rays, by P. H. Emmett and E. J. Jones ; the effect 
of light, by W. French, and P. H. Emmett and E. J. Jones ; the null-effect of 
X-rays, by P. H. Emmett and E. J. Jones ; the effect of retarding agents or 
“ poisons,” by S. Vasileff and F. Frumkin, N. R. Dhar, C. Moureu and C. Dufraisse, 
F. Kruger and E. Taege, E. W. R. Steacie and J. W. McCubbin, E. Adaduroff 
and co-workers, G. Vavon and A. Husson, E. B. Maxted and V. Stone, 
R. W. Raudnitz, R. Bottger, M. C. Boswell and C. H. Bayley, and G. Bredig 
and co-workers, C. Ernst, R. Hdber, and W. Ostwald ; the retardation produced 
by overheating the carrier of the platinum catalyst, by I. E. Adaduroff and 
co-workers ; and the decay of activity of the colloid with time, by II. Damianovich 
and 0. F. F. Nicola. 

The oxide theory of catalysis assumes that the platinum forms an un- 
stable oxide which is alternately reduced and re-oxidized nPt+ 02 =Pt „02 ; 
Pt,j 02 “|~ 2 H 2 “ 2 H 20 -l-^Pt J or Pt,i 02 “f“H 2 =Ptyj-j-H 202 , and Pt,^ 02 -} 2 H 2 O 2 
=wPt+2H2 + 302, M. Traube ® supposed that wPt+tyiH202=Pt„0„j+mH20, 
is followed by Pt^t0;y*-l-mH202=nPt-l-mH20-fm02, and E. Olivcri-Mandala 
said that M. Traube’s hypothesis does not explain the catalysis of ammo- 
nium nitrite, hydrazine, hydrazoic acid, and hydroxylamine ; and he assumed that 
the catalyst reacts with water, forming an oxide, and hydrogen. The subject was 
discussed by F. D. Aguirreche, T. Bayley, B. Batscha, G. Bodlander, J. Boeseken 
and co-workers, E. Bose, M. C. Boswell and R. R. McLaughlin, G. Bredig and 
co-workers, J. W. Dobereiner, J. Elster and H. Geitel, T. J. Fairley, W. French, 
K. Fuchs, F. Haber, R. W. Hall, K. A. Hofmann and co-workers, Kalle and (- 0 ., 
F. Kuhlmann, J. von Liebig, L. Mond and co-workers, E. Mulder, M. Musler, 
A. A. Noyes and G. V. Sammet, C. Paal and J. Gerum, T. L. Phipson, C. F. Schon- 
bein, E. Schone, H. H. Storch, M. Traube, A. Trillat, A. Valentini, R. Vondracek, 
and R. Willstatter and co-workers. The occlusion theory involving a condensation 
of the gas in the metal, or an activation of the hydrogen by the dissociation of the 
molecules into atoms, was discussed by W. M. Baylisa, G. Bredig, M. Bodenstein, 

H. G. Denham, H. von Euler, M. Faraday, W. French, H. von Helmholtz, V. Henri, 
H. Heymann, C. G. Hiifner, 0. Loew, E. von Meyer, B. Neumann, and J. J. Thom- 
son. M. Berthelot discussed the possibility of the formation of intermediate 
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hydrides ; 6. T. Beilby, P. J. Kirkby, and B. L. Vanzetti, the emission of ions by 
the platinum ; and D. Tommasi, and 0. Loew, to the evolution of thermal energy 
by the occlusion of the gas. The hydrogenation of organic compounds with 
platinum as catalyst was studied by H. S. Davis and co-workers. The poisoning 
of the catalyst by various gases was discussed by G. Bredig and co-workers, 
C. Engler and L. Wohler, R. Hober, K. Jablczynsky, A. S. Loevenhart, 0. Loew, 

E. Opl, R. W. Raudnitz, A. Schwarz, and L. Wohler ; and the analogy with 
ferments, by P. Bergell, T. Bokorny, G. Bredig and co-workers, H. Mouton, and 
C. F. Schonbein. V. Haas adapted H. E. Armstrong’s electrochemical theory to 
explain the catalytic action of the platinum metals in gaseous or other systems. 
The catalytic power is attributed to the catalyst playing the role of a galvanic 
element. 

Neither moist nor dry ozone acts on platinum, but A. Volta ® showed that if 
the metal is charged with hydrogen, water is rapidly formed. The formation of 
ozone at the positive end of an electrically heated, red-hot platinum wire was 
discussed by V. S. M. van der Willigen, J. Elster and H. Geitel, E. St. Edme, and 

F. P. le Roux. C. H. L. von Babo thought that platinized asbestos in 
an ozone tube favoured the ozonization ; A. W. Williamson, C. F. Schonbein, 
and E. Mulder and H. G. L. van der Meulen studied the catalytic decom- 
position of ozone by platinum black. H. G. Thode and A. C. Grubb studied the 
effect of platinum on the formation of ozone in the corona discharge. Soln. of 
ozone were found by R. Luther, R. Luther and J. K. H. Inglis, L. Grafenberg, 

R. Kremann, M. Targetti, and A. Brand, to be decomposed catalytically by 
platinized platinum. 

According to T. Ihmori,io platinum condenses water very slightly ; the con- 
densation disappears entirely after rubbing with leather. Old platinum may 
require heating to redness, probably in order to destroy a film of grease. Observa- 
tions on the adsorption of water vapour were made by J. W. Smith, S. Lenher, 
and I. R. McHaffie and S. Lenher. A. Pockels discussed the wetting of platinum by 
water. L. Mond and co-workers found that platinum black dried at 100° contains 
0-5 per cent, of water, and this can only be removed in a vacuum at about 400°, 
at which temp, the platinum black is converted, at least partially, into spongy 
platinum. At any given temp, the water retained by platinum black seems to be 
constant. Vide supra for the synthesis of water from its elements in the presence 
of a platinum catalyst. F. Foreman said that heated platinum does not decompose 
water. Water does not oxidize platinum, but W. Skey observed that platinum 
passes into a state in which it will not amalgamate with mercury when it has been 
in contact with water for a short time, and he attributed this fact to the formation 
of a film of oxide or suboxide of the metal. The decomposition of steam by red-hot 
platinum was studied by H. V. Regnault, and W. R. Grove. M. Traube-Mengarini 
and A. Scala found that a very small quantity of colloidal platinum is formed when 
platinum is boiled for a long time with water. L. Wohler studied the oxidation 
of platinum black by the decomposition of water. W. Swientoslawsky and 

S. Bakowsky studied the rate of evaporation of water from a platinum surface. 
W. Traube and W. Lange observed the catalytic effect of the platinum metals in 
the decomposition of water by chromous salts. S. Lenher studied the adsorption 
of water vaj)our by platinum ; and J. W. Smith, by amalgamated platinum. 

G. B. Taylor and co-workers gave 60,000 cals, for the heat of adsorption of water 
by platinum. 

T. J. Fairley observed that platinum readily dissolves in most acids if they 
contain hydrogen dioxide. C. Marie did not detect any action on platinum exposed 
to acidic or alkaline soln. of hydrogen dioxide ; but with platinum black, L. Wohler, 
and R. Vondracek assumed that an oxide is formed — vide supra, L. J. Thenard, 
W. Skey, and C. F. Schonbein observed that hydrogen dioxide is decomposed by 
contact with platinum. A. Rius studied the close relation between the potential 
of a platinum surface and its catalytic activity in the decomposition of hydrogen 
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dioxide. R. Wright and R. C. Smith compared the activity of platinum black 
in relation to the temp, of its preparation ; R. Schwarz and M. Klingenfuss, the 
paralyzing effect of X-rays on the catalytic activity of colloidal platinum ; and 
A. de Gregorio y Rocasolano, that the activity of the sol increases with age to a 
maximum and then decreases. W. Spring noted that polished platinum decomposes 
hydrogen dioxide, and R. C. Smith found that washing the surface with alcohol 
and water, or the presence of a film of grease, inhibits the decomposition. The 
change in the surface from amorphous to crystalline also decreases the catalytic 
activity, as in the case observed by G. Vavon. The catalytic effect with compact 
platinum was studied by A. von Bayer and V. Villiger, K. Bornemann, H. Damiano- 
vich and 0. F. F. Nicola, T. S. Glikman, A. de Gregorio y Rocasolano, F. Haber 
and S. Grindberg, V. Henri, H. Heymann, A. Kailan, G. R. Levi, E. B. Maxted 
and co-workers, A. R, Miro and N. G. Morales, E. Oliveri-Mandala, M. V. Polyakoff 
and co-workers, F. Richarz, A. Rius, V. A. Roiter and M. G. Leperson, R. Schwarz 
and W. Friedrich, I. I. Shukoff and co-workers, A. Sieverts and H. Briining, 
J. Sirkin and V. G. Vassileeff, R. C. Smith, S. Tanatar, J. Teletoff, M. Traube, 

I. 1. Tschukoff and co-workers, F. Weigert, R. Wolff, and R. Wright and R. C. Smith; 
with platinum black, and spongy platinum, by H. von Euler, M. A. Heath and 

J. H. Walton, A. Sieverts and J. F. Muller, J. Weiss, and L. Wohler ; with colloidal 
platinum, by G. Bredig and co-workers, Y. K. Suirkin and I. N. Godneff, 
A. Lebedew, N. E. Hitman, L. Licbermann and W.von Genersich, and E. B. Spear — 
C. Paal and C. Amborger placed the colloids in the decreasing order of activity : 
Os, Pd, Pt, and Ir ; the poisoning of the catalytic activity was studied by 
G. Bredig and co-workers, F. Bock, 1). Gernez, A. S. Loevenhart and J. H. Kastle, 
0 . H. Neilson and O. H. Brown, H. V. Tartar and N. K. Schaffer, G. Bredig and 
W. Reinders, C. Engler and L. Wohler, J. H. Kastle and C. R. Smith, A. S. Loeven- 
hart and J. H. Kastle, T. S. Price and co-workers, C. F. Schonbein, and L. Wohler. 
The ffivourite theory of the catalytic activity turns on the formation of an unstable, 
intermediate oxide of platinum, and the subject was discussed by T. Bayley, 

G. Bredig and co-workers, F. Bock, C. H. Neilson and 0. H. Brown, 0. Engler and 
L. Wohler, and L. Licbermann ; there is also the occluded hydrogen theory by 
W. Nernst, H. J. S. Sand, G. Senter, and J. Teletoff ; and the occluded oxygen 
theory, by H. von Euler. E. Leidie and L. Quennessen, L. Quennessen, F. C. Carter, 
and P. Nicolardot and C. Chatelot found that sodium dioxide forms an insoluble 
j)roduct when fused with platinum. 

H. Moissan 12 observed that fluorine attacks platinum at 500° to 600°, forming 
])latinum difluoride, and he observed that at ordinary temp, platinum is not attacked 
by purified fluorine, but it is corroded if the fluorine contains the vapour of hydrogen 
fluoride, or is dissolved in hydrofluoric acid. G. Gore observed that when silver 
fluoride is decomposed by chlorine in a platinum vessel at a red-heat, some platinic 
fluoride is formed ; bromine under similar conditions also forms platinic fluoride ; 
and similarly also with iodine. W. R. Hodgkinson and F. K. S. Lowndes found 
that hydrogen fluoride attacks a red-hot platinum wire. W. von Bolton found 
that in contact with platinum hydrofluoric acid acts rapidly on columbium, when 
without the platinum, heat is required. According to F. C. Carter, the attack by 
hydrofluoric acid in the cold is negligible. 

According to A. Kemp, dry liquid chlorine does not attack platinum ; and 

H. Goldschmidt observed that neither chlorine, nor charcoal saturated with 
chlorine acts on platinum at 250°. P. Schutzenberger said that the metal is attacked 
at 350°. When platinum is heated in chlorine gas, the metal is attacked and 
platinum chloride is volatilized. The reaction was observed by F. Seelheim, 
V. Meyer, L. Troost and P. Hautefeuille, and W. R. Hodgkinson and 
F. K. S. Lowndes. According to C. Langer and V. Meyer, the action of dry chlorine 
on platinum increases with temp., and between 300° and a yellow heat decreases 
to almost zero; the action then increases as the temp, rises to 1300°, and is very 
energetic at 1600° to 1700°. P. Schutzenberger observed that dry chlorine at 250° 
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acts on spongy platinum to form platinous chloride, and the reaction was studied 
by L. Pigeon. C. Nogareda found that chlorine forms a unimolecular adsorption 
layer, and that the attack by chlorine molecules between 600° and 850° furnishes 
PtCl4 ; above 1200°, the attack is by chlorine atoms. G. Gore observed that when 
silver chloride is melted in a platinum crucible in an atmosphere of chlorine, the 
metal is attacked ; and H. Erdmann and 0. Hauser found that platinum is attacked 
when heated with chlorides of the alkalies or alkaline earths in a bunsen flame. 
For G. Gore’s observations on the action of chlorine and silver fluoride, vide supra. 
C. F. Schonbein also observed that aq. soln. of chlorine attack the metal liberating 
oxygen ; and that platinum black decomposes chlorine water catalytically with 
the evolution of oxygen. S. Cooke noted that platinum charged with hydrogen 
acts on chlorine to form hydrogen chloride ; 0. Ruff and H. Krug observed no 
action with the metal in contact with chlorine trifluoride. 

W. R. Hodgkinson and F. K. S. Lowndes observed that a red-hot platinum 
wire in hydrogen chloride is attacked ; and W. L. Dudley showed that hydrogen 
chloride in the presence of air or oxygen readily attacks platinum. P. Perotti, 
and H. Schifl noted that platinum favours the union of hydrogen and chlorine 
electrolytic gas ; and the thermal decomposition of hydrogen chloride in the 
presence of platinum was discussed by W. Weldon ; M. Berthelot observed no 
action at 550° ; and M. G. Levi and O. Garavini observed that the decomposition 
occurs at 800° to 1 100° in the presence of platinum, and at 1500°, without platinum. 
According to F. C. Carter, platinum is not attacked by hot or cold cone, hydro- 
chloric acid, but T. Wilm, W. L. Dudley, and H. St. C. Deville and J. S. Stas found 
that precipitated platinum is soluble in hot, cone, hydrochloric acid in the presence 
of air ; and C. Engler and L. Wohler found that dil. hydrochloric acid partially 
dissolves platinum black in the absence of air, but if the metal is freed from occluded 
oxygen, it no longer dissolves. L. Wohler found that finely-divided platinum, in 
an atmosphere of carbon dioxide freed from air, is slightly soluble in cone, hydro- 
chloric acid when heated in a sealed tube at 200°. M. Berthelot found that fuming 
hydrochloric acid does not attack platinum in darkness, but the metal is attacked 
if exposed to light, and in the presence of manganese dioxide, twice as much 
platinum is dissolved as in its absence. H. Kinder observed that when iron is 
deposited electrolytically on platinum, and treated with hydrochloric acid, some 
platinum passes into soln. with the iron. J. W. Mallet, and C. Matignon found 
that the metal is slowly attacked by hydrochloric acid in the presence of air, 
forming, according to A. M. Vasileff, hydrochloroplatinic acid ; E. Salkowsky 
found that the attack is favoured by hydrogen dioxide. According to P. Rudnick 
and R. D. Cooke, unignited platinum black dissolves in cone, hydrochloric acid in 
the presence of hydrogen dioxide yielding hydrochloroplatinic acid free from nitro- 
gen compounds. H. E. Patten could detect no appreciable action of a soln. of 
hydrogen chloride in chloroform, carbon tetrachloride, ethyl chloride, benzene, 
silicon tetrachloride, stannic chloride, phosphorus trichloride, antimony penta- 
chloride, sulphur monochloride, and thionyl chloride, and with the soln. in arsenic 
trichloride no greater action was observed than with arsenic trichloride alone. 
According to C. A. Peters, when a soln. of sodium chloride rests on mercury 
with a platinum wire connecting both liquids, mercurous chloride and sodium 
hydroxide are produced. C. Marie observed that an acidic soln. of potassium 
clilorate slowly attacks platinum. C. F. Schonbein found that in the presence of 
platinum black, hsrpochlorous acid decomposes with the evolution of oxygen, and 
F. Forster and E. Miiller represented the reaction : HC10=HCl+0, accompanied 
by 3HC10=HC103+2HC1, and by HClO+HCl^HgO+Clg. E. Schaer noted that 
the oxidation of some organic substances by this acid is favoured by the presence 
of colloidal platinum. S. Cooke observed that hydrogenized platinum reduces 
soln. of potai^um hypochlorite to the chloride. W. C. Bray found that platinized 
platinum favours the decomposition of chlorine diosdde : 6C102+3H20=5HC108 
4-HCl. C. F. Schonbein observed that a soln. of indigo-blue is decolorized by 
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aq. soln. of chloric add in the presence of platinum black, and similarly with an 
aq. soln. of perchloric acid. E. Y. Zappi recommended a mixture of chloric acid 
and cone, hydrochloric acid as a solvent for platinum — the activity of the mixture 
is due to the liberation of chlorine : HC103+5HCl=3Cl2+3H20. According to 
S. Cooke, hydrogenized platinum favours the decomposition of soln. of potassium 
chlorate, whilst potassium perchlorate is not affected. E. Schaer noted that 
the oxidation of some organic substances by chloric and the chlorates is favoured 
by the presence of colloidal platinum. C. Marie noted the attack of platinum by 
a soln. of potassium chlorate in iV-H2S04 ; and R. Vondracek observed that when 
ethyl alcohol is boiled with an aq. soln. of potassium chlorate in presence of 
platinum black, the chlorate is reduced, but there is no reduction in the absence of 
platinum. A similar reduction of chlorate takes place when dextrose is oxidized 
by potassium chlorate in presence of platinum black. C. F. Schonbein found that 
soln. of indigo-blue are decolorized by aq. soln. of potassium chlorate, in the 
presence of platinum black ; and O. Loew and K. Aso, that soln. of potassium 
chlorate and perchlorate are reduced to chloride by glucose in the presence of 
platinum black. H. Sirk, and F. Forster and E. Muller noted that the presence of 
platinum favours the evolution of chlorine from a mixture of potassium chlorate 
and hydrochloric acid ; and E. Wiederholt found that platinum black favoured 
the evolution of oxygen from potassium chlorate at 260° to 270°, and the action 
was studied by W. R. Hodgkinson and F. K. S. Lowndes, E. Baudrimont, and 
R. Bottger. 

According to A. J. Balard, bromine in the cold does not act on platinum, and 
J. von Liebig observed no action at a red-heat. W. R. Hodgkinson and 

F. K. S. Lowndes observed that the attack on heated platinum is shorter than is 
the case with chlorine, and C. Langer and V. Meyer obtained similar results with 
bromine as those observed with chlorine. C. Nogareda found that above 12CX)°, 
bromine atoms attack platinum yielding platinous and platinic bromides. 
J. Urmston and R. M. Badger studied the photochemical reaction between bromine 
and platinum. R. Wagner said that soln. of bromine in water or hydrochloric 
acid have no action on platinum. For G. Gore's observations with silver fluoride 
and bromine, vide supra. J. Urmston and R. E. Badger studied the photochemical 
reaction between bromine and platinum. W. R. Hodgkinson and F. K. S. Lowndes 
observed that hydrogen bromide attacks a red-hot platinum wire. C. F. Schonbein 
found that a soln. of indigo-blue is decolorized by bromic acid in the presence of 
platinum black. E. Schaer noted that the oxidation of some organic substances 
by bromic acid and the bromates is favoured by the presence of colloidal platinum. 
J. S. Stas observed that molten potassium bromide does not attack platinum 
unless potassium bromate is also present — for G. Meker's observations, vide infra. 

According to J. L. Lassaigne, the action of iodine on platinum is questionable, 
but with spongy platinum the heated metal forms a little iodide ; and 
W. R. Hodgkinson and F. K. S. Lowndes likewise observed that under analogous 
conditions, traces of platinous iodide are formed. G. van Praagh and E. K. Rideal 
observed that at relatively low temp, iodine vapour does not attack the metal, 
but at about 1027°, the molecule of iodine dissociates, and at about 1127° the 
atomic iodine attacks the metal to form PtI and Ptl2. The combined rate of the 
reaction at lower temp, is represented by —dpldt=a-\-bpy where p is the press, 
and a and b are constant. The a term is due to the formation of a unimolecular 
layer of PtI on the surface of the platinum, which evaporates at a rate independent 
of the press. ; and the term bp is due to the formation of Ptl2 by the attack of 
the phosphorus layer by iodine atoms at a rate proportional to the press, of 
the iodine vapour. The rate of formation of Ptl2 rapidly becomes negligible 
in comparison with that of PtI. Below a certain critical press, the surface of 
the metal is bare, and the formation of PtI becomes a reaction of the first 
order. The reaction was studied by L. Jacobs and H. K. Whalley, C. Nogareda, 

G. E. Pringle and G. van Praagh, and G. van Praagh. L. Wohler, and C. Engler 
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and L. Wohler noted that a small quantity of iodine is absorbed by platinum 
black from 0*01A-soln. of iodine. W. R. Hodgkinson and F. K. S. Lowndes 
observed that with a red-hot platinum wire in the vapour of iodine chloridey 
platinous chloride, and traces of the iodide are formed. W. Engelhardt found 
no action occurs between colloidal platinum and iodine. W. Pullinger observed 
that platinum is attacked by a soln. of iodine. For G. Gore’s observations on 
the action of iodine and silver fluoride, vide supra. M. Bodenstein and V. Meyer 
noted the union of hydrogen and iodine is favoured by hot platinized asbestos. 
C. N. Hinshelwood and R. E. Burk, and A. Oelander studied the decomposition of 
hydrogen iodide on a platinum surface. H. St. C. Deville observed that hydriodic 
acid has virtually no action on platinum, and W. Pullinger found that platinum 
sponge dissolves in hydriodic acid to form platinic iodide. According to 
C. F. Schonbein, a soln. of hydriodic acid, or an acidic soln. of potassium iodide^ 
liberates iodine in the presence of platinous black, but not so with neutral soln. of 
potassium iodide ; on the other hand, L. Wohler observed that in air, on a water- 
bath, iodine is slowly liberated by platinum black from a neutral soln. of potassium 
iodide. The platinum black loses this property if it has been preheated to a high 
temp. If the platinum black is freed from occluded gases it has no action on soln. 
of potassium iodide, but it becomes active if it be exposed to air anew. W. Skey 
noted that platinum loses its power of liberating iodide from potassium iodide soln. 
by calcination, or by washing with ammonia or alkaline soln., and it becomes 
active again if it be exposed to air, or digested with hydrochloric or sulphuric 
acid — hot or cold. G. Just observed that platinum foil which has been dipped in 
a soln. of potassium ferricyanide and thoroughly washed, can liberate iodine from 
a soln. of potassium iodide. H. Danneel observed that if a soln. of hydriodic acid 
be shaken with finely-divided platinum and silver, in an atmosphere of hydrogen, 
silver iodide is formed. The reaction is reversible. H. S. Taylor studied the decom- 
position of potassium iodide on platinum surfaces. A. Connell observed that 
iodic acid has no action on platinum, and C. F. Schonbein found that a soln. of 
indigo-blue is decolorized by iodic acid or by a soln. of potassium iodate in the 
presence of platinum black at ordinary temp., and 0. Loew and K. Aso, that 
potassium iodate is reduced to iodide by glucose and platinum black. G . Lemoine 
studied the catalytic effect of platinum on the reaction between iodic and oxalic 
acids. E. Schaer noted that the oxidation of some organic substances by the iodates 
is favoured by the presence of colloidal platinum. 

There are two groups of catalyzed reactions : I. Homogeneous catalysis in 
which the catalyst is not separated by a boundary surface from the reacting 
mixture — e.g. water vapour in the oxidation of carbon monoxide ; and of hydro- 
chloric acid in the hydrolysis of ethyl acetate. II. Heterogeneous catalysis in 
which the catalyst exposes a boundary surface to the reacting mixture — e.g. in 
the contact catalysis of manganese dioxide in the decomposition of potassium 
chlorate, there is a solid-solid boundary surface ; with platinum in the oxidation 
of sulphur dioxide there is a gas-solid boundary surface ; and with mercury in 
the decomposition of hydrogen peroxide, there is a liquid-liquid boundary surface. 
There are two main explanations of the way heterogeneous catalysts do their work : 

(i) The intermediate compound theory exemplified by the so-called chain 
reactions, or cyclic reactions* Thus, J. Mercer (1842) attributed the action of 
manganese dioxide on potassium chlorate to the cycle with Mn 207 as the inter- 
mediate compound ; similarly, T. Fleitmann (1865), the effect of cobalt salts on 
the production of oxygen from hypochlorites to the alternate formation and 
decomposition of a higher cobalt oxide ; A. de la Rive (1834), and C. Engler (1901), 
the action of platinum on the union of hydrogen and oxygen which is taken to 
involve the formation of superficial films of oxide in the cyclic reactions : 
2Pt-f 02==2Pt0, followed by PtO-f H2=Pt+H20 ; and G. Bredig and A. von 
Antropoff (1906), the effect of mercury on the decomposition of hydrogen peroxide 
to the formation of mercury peroxide as an intermediate compound. 
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(ii) The condensed film or adsorption theory, exemplified by the so-called wall- 
reactions, was suggested by M. Faraday (1833), in which the gases — say hydrogen 
and oxygen — are condensed on the surface of the catalyst ; and it is assumed that 
under the pressure due to surface forces the gases can react more rapidly since it 
is known that high pressures usually augment the reactivity of gases. Thus, 
N. Beketoff (1859), and W. Ipateeff (1909), have shown that hydrogen gas under 
high pressures can displace silver and several other metals from solutions of their 
salts. 

T. Graham (1868) thought it possible that when a metal adsorbs a film of gas, 
the gas molecules are orientated in such a way that the same parts of the molecules 
are all in direct contact with the metal, and the other parts are exposed to the gas. 
According to I. Langmuir (1916), the adsorbed layer is unimolecular in thickness, 
and generally orientated. The poisoning of a solid catalyst is then due to the 
formation of films of molecules of the “ poison gas ” on the catalyst, which prevent 
the adsorption of gases which would otherwise react on the surface of the catalyst. 
The adsorbed molecules are held by attractive forces analogous to residual 
affinity, for a molecule in the interior of a liquid or solid is attracted by other 
molecules equally in all directions, whereas a molecule on the surface can be 
attracted inwards by the other molecules. Accordingly, the surface molecules of a 
solid or liquid are supposed to exert a residual, uncompensated attraction. When 
gases are adsorbed by the crystals of a salt, F. Haber (1914) attributed the attrac- 
tion to the electrical forces produced by the positively and negatively charged 
ions at the surfaces of the crystals. The adsorption theory of catalysis assumes 
many forms. In general, it is supposed that under certain conditions, when mole- 
cules are adsorbed on the surface of the catalyst, they are activated in some way 
so that chemical change may occur more favourably. The force of adsorption is 
thus related to chemical forces, for the activation ol the molecules by the 
catalyst is attributed to the lowering of the energy required to break down the 
molecules of the reacting substances by distorting, dislocating, straining, or pro- 
foundly modifying the adsorbed molecules. Hence, (i), in the so-called molecular 
distortion theory, the affinity is supposed to be weakened by the adsorption forces 
so that the atoms of the molecule are loosened or partially separated ; and (ii), 
in the atomic distortion theory, the affinity is supposed to be weakened by the dis- 
turbing effect of the catalyst on the intra-atomic, electronic orbits of the atoms. 

The adsorption of one or both the reacting gases by the catalyst may occur 
in different ways — e.g. a diatomic gas may be adsorbed so that it forms a mole- 
cular or an atomic layer or both. The molecular distortion may mean that the 
molecule is attached (adsorbed) at more than one point on the catalyst, so that the 
molecule is stretched, twisted, or otherwise strained, and, in consequence, becomes 
less stable, i.e. chemically activated — multiple adsorption theory. H. Andrews 
(1930) suggested that the adsorbed molecules, in the unimolecular adsorption 
film on the surface of the catalyst, may be so attached that only one of their atoms 
is linked to the catalyst. As a result, the distribution of the intramolecular vibra- 
tional energy will be so changed that it possibly accumulates on one particular bond, 
which thus becomes weakened, and, in consequence, activated. Again, according 
to H. S. Taylor (1925), the activity of the catalyst may be confined to a certain 
number of adsorption centres. The fact that the catalyst in some cases is active 
only when finely-divided, and when prepared at a low temperature, may mean 
that some of the atoms have not attained the orderly arrangement possessed by the 
crystal lattice. The vagabond atoms of the catalyst, left out of the lattice struc- 
ture, will have a different adsorptive power for the reacting gases, and the localities 
where these atoms occur may be special centres of adsorption and, consequently, 
of catalytic activity. M. Bodenstein (1929) suggested that the rate of the catalyiiic 
reaction may be determined by the speed at which one of the reacting substances 
moves through the unimolecular adsorption film of gas to the centres of activity 
on the catalyst. 
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A catalyst may exert a very specific action so that the catalyst directs the 
reaction in one direction in preference to another. This is exemplified by 
P. Sabatier’s work on the catalysis of organic compounds. Thus, the vapour of 
formic acid is decomposed into hydrogen and carbon dioxide when passed over 
zinc oxide, and into water and carbon monoxide when passed over titanic oxide : 


h.coohJJ^_ 


H.+COa 

HgO-fCO 


Ethyl alcohol in the presence of nickel decomposes into acetaldehyde and hydrogen ; 
and in the presence of alumina, it forms ethylene and water : 


CH3.COH4-H2 

C2H4+H2O 


Again, a mixture of carbon monoxide and hydrogen, at 300°, furnishes chiefly 
formaldehyde in the presence of copper at 300° ; chiefly methyl alcohol in the 
presence of a mixture of zinc and chromium oxides at 300° to 358° ; and chiefly 
methane in the presence of finely-divided nickel at 150° to 200° : 


fCu H.COH 

-> CH 3 OH 

[Ni -> CH4+H2O 


Again, the presence of water vapour favours the oxidation of carbon monoxide ; 
the union of hydrogen and oxygen ; the union of the hydrogen and chlorine ; and 
the union of hydrogen chloride and ammonia. In fact, if these gases be intensely 
dried, the reactions may not occur under conditions where the moist gases readily 
combine. The catalyst is here supposed to act by a cycle or chain of reactions, 
say : C0+H20=C02+H2 ; followed by : 2H2+02==2H20. At high tem- 

peratures, the reaction : 2CO-+- 02=2002, may proceed directly. On the other 
hand, a catalyst may retard the progress of a reaction, and it is then called a 
negative catalsrst. Thus, K. Than (1864) found that the presence of water vapour 
retards the decomposition of ammonia ; W. A. Shenstone (1887), that dry ozone 
at 0° decomposes 30 times as rapidly as the moist gas at 26-4° ; and H. G. van de 
Stadt (1893), that moisture retards the oxidation of phosphorus. 

The presence of certain impurities may reduce the chemical activity of the 
catalyst resulting in what is metaphorically called a poisoning of the catalyst. 
E. Turner (1823), M. Faraday (1834), and W. C. Henry (1836), for example, noticed 
that finely-divided platinum becomes less active in stimulating the reaction between 
hydrogen and oxygen if certain foreign gases are present — the presence of carbon 
monoxide, and ethylene act as inhibitors of the reaction. Again, the oxidation of 
sulphur dioxide in the presence of a catalyst was not successful commercially until 
it was found that the reacting gases must first be freed from arsenical compounds 
which poison the catalyst ; sulphur compounds also act as poisons in the synthesis 
of ammonia, and in hydrogenation processes. The poison is thought to act by 
being preferentially adsorbed on the surface of the catalyst. 

In some cases, the activity of a catalyst is enhanced by admixture with another 
catalyst so that the activity of the mixture is greater than the sum of the activities 
of the individual constituents. This is the so-called promoter action. For example, 
dehydrating agents act as promotors in the catalytic hydrogenation of carbon 
monoxide or dioxide. Finely-divided manganese oxide favours the oxidation of 
carbon monoxide at temperatures as low as — 30°, but the catalyst is poisoned by 
alkali, and promoted by cupric oxide. The catalyst called hopcalite is manganese 
and cupric oxides in the proportions 3:2. The poisoning by alkali does not occur 
so readily with the promoted catalyst. In some cases the promotor acts by increas- 
ing the available catalytic surface ; or by reducing the tendency of the catalyst 
to sinter by heat. The promotor may also favour the decomposition of the inter- 
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mediate compound formed by the catalyst, or the catalyst may favour the decom- 
position of the intermediate compound formed by the promotor. 

A. Orlowsky 13 found that the affinity of sulphur for platinum is quite small. 
C. Ridolfi observed that no sulphide is formed by the direct action of sulphur. 
E. Davy observed that some platinum sulphide is formed when the metal is heated 
with sulphur ; and G. Preuner observed that the action is not particularly strong 
even between 950° and 1240°. A. Wigand found that the metal acquires a dark 
brown film in boiling sulphur. W. C. Heraeus and W. Geibel, and W. R. Hodgkinson 
and F. K. S. Lowndes, observed that sulphur vapour had no perceptible action on 
an electrically heated platinum wire. A. Jedele observed that sulphur has a 
limited solubility in platinum, and that the effect of sulphur on the yield point 
and fracture, in kgrms. per sq. mm., and the percentage elongation at room 
temp., and at 850°, are indicated in Table II. J. Milbauer found that platinum 


Table II. — The Effect of Sulphur on the Tenacity of Platinum. 


s 

per cent. 

Room temperature j 


850*^ 


Yield 

Fracture 

Elongation 

Yield 

Fracture 

Elongation 

015 

12-7 

19-9 

14-7 

6-4 1 

8-7 

5-8 

006 

11-2 

16*6 

10- 1 

61 

6-9 

5-5 

002 

9-9 

16-3 

26-2 

5-3 

7*4 

140 

0006 

9-4 

15-3 

24*7 

4-3 

5-3 

14-5 


black accelerates catalytically the formation of hydrogen sulphide by passing 
hydrogen over molten sulphur at 278° ; and Y. Venkataramaiah observed that 
hydrogen which has diffused through platinum will attack sulphur. According 
to R. Bottger, if gun-cotton be impregnated with platinum black, it detonates 
immediately when exposed to hydrogen sulphide. E. B. Maxted noted that the 
presence of hydrogen sulphide retards the adsorption of hydrogen by platinum. 
The gas is strongly adsorbed by platinum, and on degassing the metal at 100°, 
an equal vol. of hydrogen is evolved, the sulphur remaining on the platinum. 
Both before, and to a smaller extent after this treatment, the rate of adsorption 
of hydrogen by platinum is markedly retarded, but there is no decrease in the 
ultimate proportion of gas adsorbed. W. Skey noted that the surface of platinum 
is altered by exposure to hydrogen sulphide, or ammonium sulphide, so that the 
metal no longer amalgamates with mercury. M. Domanicky said that the attack 
by sulphur monochloride is very slow if at all. According to W. R. Hodgkinson 
and F. K. S. Lowndes, sulphur dioxide has no action on an electrically heated 
platinum wire. J. Uhl observed that sulphur dioxide acts on platinum, 
producing platinum sulphide and sulphur trioxide. E. Mulder noted the action of 
sulphur dioxide in a gas-flame on platinum crucibles. A. Sieverts and E. Jurisch 
noted that sulphur dioxide is insoluble in compact platinum ; but G. Magnus 
said that at 0° platinum absorbs about one-third of its vol. of sulphur dioxide. 
J. P. Cooke and T. W. Richards, D. 0. Shiels, and D. Tommasi also noted that 
some sulphur dioxide is absorbed by platinum. P. Chappuis measured the 
heat developed when platinum black absorbs sulphur dioxide ; and G. B. Taylor 
and co-workers gave approximately 25,000 cals, for the heat of adsorption. 
The subject was studied by B. Neumann and E. Goebel. The oxidation of sulphur 
dioxide by air or oxygen in the presence of spongy platinum or platinum black 
was discussed by I. E. Adaduroff and co-workers, T. von Artner, Badische 
Anilin- und Sodafabrik, E. Baur, M. Bodenstein and co-workers, G. Bodlander 
and K. von Koppen, M. 0. Charmandarian and G. D. Dachniuk, Chemische Fabrik 
vorm. Goldenberg und Geromont, C. L. Clark and co-workers, P. D. Dankoff and 
co-workers, J. W.Dobereiner, L.Duparc and co-workers, 0. Efrem, Farbwerke vorm. 
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Meister, Lucius und Briining, W. Grillo and M. Schroder, E. de Haen, E. Hanisch 
and M. Schroder, H. N. Holmes and co-workers, J. T. Jullion, R. Knietsch, 
K. von Koppen, G. R. Levi, G. R. Levi and M. Faldini, G. Magnus, E. B. Maxted 
and A. N. Dunsby, R. Messel and W. S. Squire, H. Neuendorf, B. Neumann 
and H. Jiittner, S. Pastorelli, J. H. Perry, P. Phillips, E. Raynaud and L. Pierron, 
C. L. Reese, E. S. Ridler, E. J. Russell and N. Smith, C. F. Schonbein, D. 0. Shiels, 
A. Skrabal, G. C. Stone, J. S. Streicher, G. B. Taylor and S. Lenher, A. P. Thompson, 
W. H. Thornthwaite, A. Trueman, C. Winkler, F. Winteler, and L. Wohler and 
co-workers. I. E. AdaduroU and K. I. Brodovitsch investigated carriers of the 
platinum — e.g, asbestos, and silica gel ; G. L. Clark and co-workers observed no 
activation of the catalyst by X-rays ; but R. Schwarz and M. Klingenfuss noted 
an acceleration ; and E. B. Maxted and A. N. Dunsby studied the poisoning of the 
platinum by arsenic ; and G. R. Levi and M. Faldini, the deleterious effect of 
iridium and rhodium — vide 10 . 57, 27. E. Mulder found that platinum black 
favours the oxidation of sulphurous acid ; L. Wohler noted that sulphurous acid 
dissolves a little platinum black ; and J. H. Gladstone, that platinum black 
charged with hydrogen reduces sulphurous acid to hydrogen sulphide. C. Geitner 
showed that finely-divided platinum does not hinder the decomposition of sul- 
phurous acid at an elevated temperature ; but sulphurous acid decolorizes soln. 
of platinic chloride. Platinic chloride in a sealed tube with sulphurous acid at 
200° forms platinous sulphide. A. Hantzsch found that spongy platinum decom- 
poses potassium nitrosyl sulphite into potassium sulphate and nitrous oxide ; 
and similarly also with ammonium nitrosyl sulphite. H. B. North found that 
platinum is not attacked by sulphuryl chloride in a scaled tube at ordinary temp. ; 
and there is a very slight corrosion after many hours’ exposure at 150°, but after 
many days’ heating at this temp., crystals of platinic chloride are formed. 

H. St. C. Deville and J. S. Stas observed that platinum black, precipitated by 
formic acid, is fairly soluble in boiling sulphuric acid» and M. Delcpine, that some 
I)latinum vessels are attacked by boiling sulphuric acid, whilst others are not 
attacked unless the acid contains nitrous fumes in soln. According to F. C. Carter, 
platinum is attacked by hot sulphuric acid but not by the cold acid. A. Scheurer- 
Kestner showed that the dissolution of platinum in boiling sulphuric acid is a 
true solution process, and is not dependent on oxidation. Under similar con- 
ditions, 93 to 94 per cent, sulphuric acid dissolved a gram of platinum per 
1000 kgrms. ; 98 per cent, sulphuric acid dissolved 6 to 7 grms. of platinum 
per 1000 kgrms. ; and 99 per cent, sulphuric acid dissolved 9 grms. of platinum per 
1000 kgrms. The solubility was greater if the sulphuric acid contained nitrous 
fumes in soln. ; and if the metal was alloyed with iridium, the resistance to attack 
was greater. E. Hartmann and F. Benker discussed this subject. C. Marie observed 
that the presence of potassium sulphate accelerates the attack by sulphuric acid ; 
L. R. W. McCay, that the presence of sulphurous acid or of antimony trioxide 
or arsenic trioxide, retards the attack ; and A. H. Allen, that sulphuric acid con- 
taining potassium permanganate does not attack platinum. Owing to the reducing 
action of ammonium sulphate, M. Delepine found that platinum does not lose 
weight when boiled in sulphuric acid containing ammonium compounds, and the 
contrary result by J. T. Conroy was obtained at a lower temp. The reducing 
action is symbolized : 4H2S04-f Pt=Pt(S04)2+2S02+4H20 ; and 3Pt(S04)2 
+2(NH4)2S04— 2N2+3Pt-f-8H2S04. L. Wohler found that dil. sulphuric acid 
dissolves the minutest trace of platinum black, but leaves spongy platinum 
untouched ; W. C. Heraeus gave for the solubility of platinum in 94 per cent, 
acid, 0*6 grm. per ton, and in 97 per cent, acid, 2*0 grms. per ton. The time the 
metal is exposed to the acid and the surface area of the metal should be stated. 
J. T. Conroy found that in 28 hrs. 0*04 grm. was dissolved by 95 per cent, sulphuric 
acid at 250° to 260°. R. H. Adie observed no formation of sulphur dioxide or 
hydrogen sulphide with warm (200°) or cold, cone, sulphuric acid. According 
to M. Delepine, I sq. dm. of platinum foil, lO/x to 20 /lc thick, during an hour’s 
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exposure to sulphuric acid containing potassium sulphate lost weight at the rate 
of 0-008 to 0*012 grm. per hour. At 350° to 355°, and a mixture of 50 grms. sul- 
phuric acid and 10 grms. of potassium sulphate, the loss is 0-04 to 0-05 grm. ; and 
with a mixture of 50 grms. of sulphuric acid and 20 grms. of potassium sulphate, 
the loss at 365° to 370° amounted to 0-12 to 0-13 grm. With sulphuric acid con- 
taining in soln. 

Nitric acid . 0 0*00002 0*00004 0*0001 0*001 part 

Loss in weight . 0*0088 0*0075 0*0118 0*0083 0*0080 grm. 

SO that the effect is very small. R. H. Adie observed no evolution of hydrogen sul- 
phide or sulphur dioxide at 250°. The subject was studied by G. J. Burch and 
J. W. Dodgson. L. Quennessen found that sulphuric acid, containing 94 per cent. 
H2SO4 and free from nitrous acid, has very little solvent action on platinum when 
the two are heated in a vacuum at 400°, but in the presence of oxygen the platinum 
is dissolved and the oxygen absorbed, whilst sulphuric acid containing a slight 
excess of sulphur trioxide in soln. dissolves platinum at 400° in vacuo to the same 
extent as the more dilute acid in the presence of oxygen. Expressing solubilities 
in grams of metal dissolved per sq. decimetre per hour, 94 per cent, sulphuric acid, 
and commercial platinum 0-001 grm. in vacuo, and 0*124 grm. in oxygen ; with 
purified platinum, the data were, respectively, 0-0006 and 0*0227 grm. ; and 
sulphuric acid with 2 per cent, of free sulphur trioxide dissolves 0-0265 grm. of 
j)latinum in vacuo. E. Salkowsky observed no acceleration in the attack by dil. 
sulphuric acid in the presence of hydrogen dioxide. K. W. Frolich observed that 
whilst platinum is rarer than gold when it is in contact with sulphuric acid at 
ordinary temp., the case is reversed above 200°, as 
illustrated in Fig. 28, which gives the e.m.f. of the 
millivolts against the Hg2Cl2 ] Hg electrode at dif- 
ferent temp. H. St. C. Deville and H. Debray 
observed that cast platinum vessels resist boiling 
sulphuric acid better than those made from malleable 
platinum. When an alloy of platinum and zinc is 
treated with sulphuric acid, C. Gourdon found that 
some platinum passes into soln. with the zinc. 

H. Debray observed that the presence of platinum 
hastens the dissolution of tin, lead, or zinc in acids 
— vide supra, J. H. Gladstone and A. Tribe found 
that platinum containing occluded hydrogen furnishes 
sulphur dioxide when it is treated with sulphuric acid ; 

S. Cooke, that cone, sulphuric acid slowly yields 
sulphur dioxide when it is treated with hydrogen 
in the presence of platinum ; and J. Milbauer, that the presence of platinum 
retards the accelerated formation of sulphur dioxide produced by the presence of 
mercuric sulphate in sulphuric acid treated with hydrogen. The catalytic action 
of platinum is poisoned by arsenic trioxide. F. C. Carter noted that platinum is 
attacked by fused potassium hydrosulphate» KHSO4. M. G. Levi and E. Migliorini 
observed that platinum black acts on ammonium sulphate to form some nitric 
acid — vide infra. C. J. Thatcher studied the effect of platinum on the electro- 
oxidation of sodium thiosulphate to tetrathionate. M. G. Levi and E. Migliorini 
found that platinum black accelerates the decomposition of persulphates of 
ammonium, potassium, and sodium ; smooth platinum is inactive. T. S. Price 
observed that colloidal platinum does not decompose soln. of potassium or 
ammonium persulphate, or of perdisulphuric acid. J. A. N. Friend represented the 
reaction : K2S20g-f-H202“K2S04-fH2S04+02. C. Marie observed that an 
acidic soln. of potassium persulphate slowly attacks platinum. T. S. Price found 
permonosulphuric acid is decomposed slowly by platinum, and rapidly if hydrogen 
dioxide be present. The reaction was studied by L. Wohler. T. S. Price and 



Fig. 28. — The Electromotive 
F orce of l*latinum ami Gold 
ill Concentrated Sulphuric 
Acid at Different Tempera- 
tures. 
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J. A. N. Friend represented the reaction ; H2S05+H202=H2S04+H20+02. 
M. Traube found that platinum black hinders the formation of persulphuric acid 
by the electrolysis of 40 per cent, sulphuric acid ; and G. Petrenko studied the 
effect of the platinum electrodes on the, yield of persulphuric acid. M. G. Levy 
and co-workers studied the reaction with soln. of potassium persulphate. 

J. J. Berzelius, and F. Rossler observed that when selenium is heated with 
spongy platinum, union occurs with vivid combustion and a selenide is formed. 
A. Orlowsky studied the affinity of platinum for sulphur and selenium. R. Marc 
found that platinum favours the production of the high conductivity form of 
selenium exposed to light. E. Mitscherlich found platinum to be insoluble in selenic 
acid. F. Rossler showed that finely-divided platinum and tellurium unite with 
incandescence when heated to form a telluride. J. W. Mellor noted that platinum 
crucibles are attacked by some selenides. 

According to R. Vondracek,!^ platinum black in a soln. of ammonia takes up 
nitrogen, which can be driven from the metal by treatment with potash-lye. 
S. H. Bastow, J. C. Stimson, and G. I. Finch and J. C. Stimson studied the subject. 
W. W. Randall said that nitrogen does not diffuse through heated platinum. 

E. J. B. Willey studied the activation of nitrogen in the presence of platinum. 

F. Wolfers found that nitrogen in the presence of nickel forms nickel nitride, which 
then attacks the platinum between 300° and 600°, and makes the metal brittle. 
H. Damianovich and G. Berraz studied the action of nitrogen at a low press, 
and exposed to an electric discharge. B. Delachanal observed that commercial 
platinum occludes 0*36 to 0*91 c.c. of nitrogen per 100 grms. of metal ; H. Dobrets- 
berger, the effect of absorbed nitrogen on the high-frequency resistance of 
platinum ; A. Fery, the effect of nitrogen on the electrical resistance ; and 
H. Damianovich, the action on the rate of dissolution in aqua regia. S. H. Bastow 
said that in the absorption of nitrogen by films of platinum, where the metal is 
presumed to be in the atomic state of subdivision, as the temp, is raised, the 
nitrogen is given off. The adsorbed nitrogen reacts with hydrogen or water to 
form ammonia, so that it is assumed that PtN2 is formed. F. Wolfers observed 
that nitrogen acts on platinum in the presence of nickel, presumably a volatile 
nickel nitride is formed at about 300°, and that then attacks platinum at 600° 
making it brittle. Hence nickel-platinum thermocouples should not be used above 
500°. L. Wohler, 0. Loew, and E. J. Russell and N. Smith discussed the oxidation 
of atm. nitrogen in air in the presence of alkaline soln. and platinum black to form 
nitrous acid or ammonium nitrite. G. T. Beilby and G. G. Henderson found that 
if platinum be heated in ammonia to 800°, the surface of the metal is darkened, 
and dulled, and under the microscope has a bubbly appearance. The surface film 
can be rubbed off with filter paper ; the frictional electricity of the metal is reduced ; 
and the electrical resistance is increased. W. C. Heraeus observed no perceptible 
change in a platinum wire heated in ammonia for half an hour at 1500°. The 
formation of ammonia by passing a mixture of hydrogen and nitrogen over 
spongy platinum at a dull red-heat, and in other ways, was discussed by 
L. Brunei and P. Woog, J. K. Dixon, G. S. Johnson, P. Jolibois and F. Olmer, 

F. Kuhlmann, 0. Loew, W. Nernst and F. Jost, H. S. Taylor, L. Wohler, 
L. T. Wright, and J. Y. Yee and P. H. Emmett — vide 8 . 49, 15 ; the retarding 
or poisoning effects of acetylene, phosphine, and hydrogen sulphide were studied 
by J. Y. Yee and P. H. Emmett ; the oxidation of ammonia by the action of 
oxygen in the presence of spongy platinum or platinum black, by L. E. Ada- 
duroff and co-workers, E. A. Arnold and R. E. Burk, V. I. Atroshchenko, 

G. T. Beilby and G. G. Henderson, A. K. Brewer, E. Decarriere, J. W. Dobereiner, 
L. Duparc and co-workers, W. Frankenberger and co-workers, 8. L. Handforth 
and J. N. Tilley, W. Hennel, W. Henry* A. Klages, K. Kraut, A. Luyckx, 
D. Meneghini, L. Mond and co-workers, A. A. Noyes and 6. V. Sammet, W. Ostwald 
and E. Bauer, J. R. Partington, P. Pascal and E. Decarriere, N. A. Figurovsky, 
W. Reinders and A. Cats, 0. Schmidt and R. Bocker, C. F. Schonbein, 
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G. M. Schwab and H. Schmidt, A. Trillat, S. Uchida, R. Vondracek, H. W. Webb, 
and H. C. Woltereck — vide 8 . 49, 18 ; the formation of ammonia from nitric acid 
and alcohol in the presence of platinum black, by J. W. Dobereiner ; W. Skey 
noted that aq. ammonia affects the surface of platinum so that it cannot be amalga- 
mated with mercury until it has been treated with an acid. R. E. Burk examined 
the effect of platinum on the thermal decomposition of ammonia. R. Coustal and 

H. Spindler found that a platinum anode is slowly attacked in liquid ammonia. 
The decomposition of hydrazoic acid by platinum as catalyst was studied by 
E. Oliveri-Mandala. The decomposition of hydrazine, 2N2H4=2NH3+N2+H2, 
and 3N2H4=2NH3-t-2N2+3H2, with platinum black as catalyst was studied by 
A. Gutbier and K. Neundlinger, K. Neundlinger, and E. Oliveri-Mandala. A. Pur- 
gotti and L. Zanichelli found that platinum freed from air would not endure the 
decomposition of hydrazine, whilst ordinary platinum preparations will do so, 
but the deaerated platinum will endure the decomposition of hydrogen dioxide, 
and of hydroxylamine. The decomposition of hydrazine sulphate with platinum 
as a catalyst was studied by S. Tanatar ; and the oxidation of hydrazine, N2H4--f-02 
==2H20-f N2, by A. Purgotti and L. Zanichelli. The reduction of hydroxylamine 
to ammonia in the presence of finely-divided platinum : 4NH2OH— 2NH3 
+N2O+3H2O, was studied by V. Meyer, A. Findlay and W. Thomas, O. Loew, 
0. Flaschner, E. Oliveri-Mandala, and S. Tanatar. 

H. Cassel and E. Gluckauf,i® and j Liike and R. Fricke observed that nitrous 
oxide has no action on glowing platinum ; J. Liike and R. Fricke found that the 
nitrous oxide is decomposed. E. W. R. Steacie and J. W. McCubbin, G. M. Schwab 
and B. Eberle, J. K. Dixon and J. E. Vance, M. S. Shah, J. A. Hedvall and co- 
workers, G. van Praagh and B. Topley, and C. N. Hinshelwood and 0. R. Prichard 
studied the effect of platinum on the thermal decomposition of nitrous oxide ; 

L. Duparc and co-workers, the hydrogenation of this oxide with platinum as 
catalyst ; and M. L. Nichols and I. A. Derbigny, the reduction of the oxide by 
titanous chloride. W. R. Hodgkinson and F. K. S. Lowndes could not detect 
any action when a red-hot platinum wire is exposed to nitric oxide. L. Duparc 
and co-workers studied the hydrogenation of nitric oxide with platinum as catalyst ; 
and J. Zawadzky and co-workers, the decomposition of nitric oxide. P. Sabatier 
and J. B. Senderens did not observe any oxidation of platinum by nitrogen 
peroxide. G. B. Taylor and co-workers studied the hydrogenation of nitric oxide 
in the presence of platinum ; and T. E. Green and C. N. Hinshelwood, the decom- 
position of the gas by hot platinum wire. L. I. de N. Ilosva observed that when 
air is passed over platinum wire at 280° to 350°, spongy platinum at 250° to 350°, 
or platinum black at 180° to 300°, nitrogen trioxide is formed. The oxidation of 
nitrogen with heated platinum as catalyst was studied by 0. Dieffenbach and 
W. Moldenhauer, K. Kaiser, 0. Loew, D. R. Lovejoy, and L. Wohler ; the catalytic 
action of platinum on the decomposition of nitric oxide, by J. L. Gay Lussac, 

M. Berthclot, F. Emich, K. Jellinek, and P. Sabatier and J. B. Senderens — vide 
8 . 49, 35 ; and the reduction of nitrogen oxides by hydrogen with platinum as 
catalyst, by S. Cooke, A. Jouve, and the Wertdeutsche Thomasphosphatwerke. 
J. J. Sudborough found that nitrosyl chloride does not attack platinum in the 
cold, but at 100°, PtCl4.2NOCl is slowly formed. L. Wohler observed that nitrous 
acid free from chlorides does not dissolve platinum black. The reduction of nitrous 
acid, and of Alkali and ammonium nitrites, by platinum black was studied by 
A. A. Blanchard, S. Cooke, 0. Flaschner, 0. Loew, J. Meyer and E. Triitzner, and 
H. N. Warren. R. Vondracek suggested that the decomposition of ammonium 
nitrite by platinum black proceeds in two stages : firstly, the platinum black, 
which, to begin with, contains oxygen, oxidizes the ammonium nitrite, thus : 
2NH4N02+»Pt0„+yH20==N2+2HN02+xPt-f(t/+3)H20, and, secondly, the 
nitrous acid formed in the first stage is reduced by the platinum, which is now 
oxygen-free, thus : 2nHN02+a;Pt=wN2-f y^HgO-f-Pt^O^. L. Wohler found that 
nitric acid does not dissolve platinum black. C. Marie observed that warm, cone. 
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nitric acid slowly attacks platinum, and F. M. Gavriloff studied the solubility of 
platinum alloyed with silver in this acid. T. Gross noted that platinum is attacked 
when a mixture of sulphuric and nitric acids is subjected to an alternating current 
in a platinum crucible. The reduction of nitric acid, and of alkali and ammonium 
nitrates^ was studied by S. Cooke, J. H. Gladstone, J. H. Kastle and E. Elvove, 
0. Loew, 0. Loew and K. Aso, and C. F. Schonbein ; whilst F. C. Carter, and 
G. P. Baxter and F. L. Grover added that the purified metal is not attacked by 
hot cone, nitric acid ; and fused alkali nitrates do not attack the metal. C. Fromme 
studied the electrochemical behaviour of nitric acid towards platinum — vide 
Grove’s cell. C. Marie, and J. Jannek and J. Meyer observed that hot, cone, 
nitric acid, not the fuming acid, has a distinct action on platinum ; and J. H. Glad- 
stone and A. Tribe noted that ordinary nitric acid has no action on platinum, 
with platinum containing occluded hydrogen, the hydrogen is turbulently oxi- 
dized. C. Winkler observed that platinum dissolves in purified nitric acid only 
when the metal is alloyed with other metals like copper, silver, gold, lead, and 
bismuth ; and N. Tarugi observed that platinum is more or less soluble in nitric 
acid when mercury is present. E. Schaer showed that the oxidation of some 
organic substances by nitric acid and the nitrates is favoured by the presence of 
colloidal platinum. C. Bromeis found that electroplated films of platinum — 
jj—jjth line thick — resist the strongest acids ; C. Kellner observed that acids are 
adsorbed by platinum black ; and 0. Loew and K. Aso noted that the reduction 
of nitric acid to ammonia in the presence of dextrose and platinum black. 
S. J. Green studied the reduction of nitric compounds. 

According to H. Borntrager, platinum dissolves in aqua regia with an excess 
of hydrochloric acid to form hydrochloroplatinic acid, and with an excess of nitric 
acid, to form platinic nitrosyltetrachloride. Similar results were obtained with 
mixtures of nitric and hydrobromic acids. T. A. Edison discussed the action of 
aqua regia on platinum. N. A. E. Millon observed that the metal does not dissolve 
in aqua regia if no nitrous acid is present — vide infra, hydrochloroplatinic acid — 
and if the aqua regia contains a large proportion of a potassium salt, the attack is 
greatly retarded. H. Dullo found that the attack is accelerated under press. 
A. Muckle and F. Wohler found that aqua regia does not dissolve all the platinum 
from an iridium-platinum alloy — much remains associated with undissolved 
iridium ; and J. W. Mallet also observed that platinum-iridium alloys strongly 
resist the action of aqua regia. C. Claus found that of the platinum metals, palla- 
dium dissolves most readily in aqua regia and platinum comes next. The other 
metals in a compact state do not dissolve in this acid. C. Reinhardt said that in 
these cases it is best to alloy the metal with zinc, digest the alloy in cold hydro- 
chloric acid of sp. gr. I *142, and dissolve the residue in aqua regia. 

According to E. Davy,i7 phosphorus combines with spongy platinum in an 
evacuated tube considerably below a red-heat ; the union is attended by flame 
and vivid incandescence, and platinum phosphide is formed which F. W. Clarke 
and 0. T. Joslin represent by PtsPs. A. Granger observed that the vapour of phos- 
phorus attacks finely-divided platinum at 500° ; W. C. Heraeus gave 600° for 
the temp, of formation of phosphide with compact platinum ; and W. R. Hodgkin- 
son and F. K. S. Lowndes found that a red-hot platinum wire is immediately 
destroyed by phosphorus vapour. W. Biltz and co-workers studied the equilibrium 
diagram, with the compounds PtP 2 and Pt 2 oP 7 . A. Jedele observed that the 
platinum phosphides — Pt 2 P, PtP, and Pt 3 p 5 — are very sparingly soluble in the 
metal, and the effect of phosphorus on the yield point and fracture in kgrms. per 
sq. mm., and the percentage elongation at room temp., and at 850° are indicated 
in Table III. H. W. Melville and E. B. Ludlam studied the catalytic effect of 
platinum on the oxidation of phosphorus. H. le Chatelier noted that platinum 
thermocouples are spoilt by the vapours of phosphorus. C. F. Schonbein found 
platinum black makes dry phosphorus at —5° luminesce ; and H. W. Melville and 
E. B. Ludlam studied the catalytic oxidation of the vapour of phosphorus by plati- 
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num at 200°. 0. J. Walker observed that in the precipitation of copper or silver 
from soln. of their salts by phosphorus, if a conducting metal like platinum be in 
contact with the phosphorus, the silver or copper is deposited on the platinum. 
H. Moissan observed that when phosphorus trifluoride or pentafluoride is passed 
over red-hot spongy platinum, some platinous phosphopentafluoride, PtFg.PFs, 
and phosphide are formed. E. Baudrimont found that spongy platinum and 
phosphorus trichloride at 250° form a platinum chloride ; J. H. Gladstone said 
that the compact metal is not attacked. W. R. Hodgkinson and F. K. S. Lowndes 
found that a red-hot platinum wire in the vapour of phosphorus pentachloride 
produces a flame, some phosphorus is formed, and this reacts with the metal, 
forming a fusible phosphide. According to E. Baudrimont, phosphorus penta- 
chloride, at 200°, attacks the metal, and at a higher temp., a volatile compound 
of platinic and phosphoric chlorides is formed. The subject was also studied by 
P. Schiitzenberger, and P. Schiitzenberger and M. Fontaine. H. Goldschmidt 


Table III. — The Effect op Phosphorus on the Tenacity of Platinum. 


p 

Kooin teini)orat.urf8 

850° 

per cent. 

Yield 

Fracture 

Elongation 

Yield 

Fracture 

Elongation 

0-26 

21*4 

25*9 

4*75 




0105 

16*8 

23*5 

11*3 

— 

— 

— 

0*025 

16*3 

21*4 

19-4 




0*005 

13*9 

20*9 

11*9 

— 

— 

— 

0*003 

10*4 

13*9 

14*2 

3*6 

4*2 

6*2 

0*001 

12*2 

14*9 

24*9 

6*2 

7*9 

6*1 

0*000 

8*7 

1 

14*8 

27*1 

5*1 

6*9 

9*0 


represented the reaction with compact platinum PCl 5 +Pt--P(^l 3 +Pt(l 2 - 
W. Ramsay and J. Shields observed that no hydrogen is liberated by boiling 
platinum black with a soln. of sodium hypophospfaite owing to the oxygen occluded 
by the metal. The reaction was studied by A. Sieverts, and M. Major. A. Sieverts 
oliserved that platinum black is a catalyst for the oxidation of the hypophosi)hite. 
A. A. Vedensky and A. V. Frost found that colloidal platinum favours the oxidation 
of phosphorous acid. F. Loessner studied the action of hjrpophosphorous acid. 
R. E. Barnett noted that platinum pyrophosphate is formed when the metal is 
heated with phosphorus pentoxide in oxygen. According to C. Huttner, a hot, 
cone. soln. of phosphoric acid attacks platinum in air, but not if air be excluded. 
C. W. Jurisch also noticed that molten phosphoric acid attacks platinum. B. Pelle- 
tier observed that glacial phosphoric acid attacks platinum in the presence of carbon. 
M. Schmoger found that platinum crucibles are not attacked at a red-heat by 
magnesium psrrophosphate, but if reducing conditions are present, W. C. Heraeus 
observed that the metal is disintegrated at 900°. The subject was discussed by 
G. E. F. Lundell and J. 1. Hoffman. 

A. F. Gchlen observed that when spongy platinum is heated with arsenic, 
the combination is attended by vivid incandescence ; L. Wohler prepared PtAs 2 ; 
and W. R. Hodgkinson and F. K. 8. Lowndes found that a red-hot platinum wire 
is immediately fused when in contact with arsenic — vide 9 . 51, 10. A. F. Gehleii 
found that neither arsenic triozide nor arsenic acid exerts any action on the 
metal — vide 9 . 51, 10. E. Mulder observed that platinum black transforms arsenic 
trioxide in aq. soln. into arsenic pentoxide, and C. Engler and L. Wohler added that 
this occurs in the absence of air owing to the absorbed oxygen. J. H. Gladstone 
and A. Tribe observed the reduction of arsenious acid in aq. soln. to arsenic by 
hydrogenized platinum. H. E. Patten observed that platinum is blackened by 
arsenic trichloride ; and L. Kahlenberg and J. V. Steinle observed no reaction 
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with arsenic trichloride and platinum at ordinary temp, or at 100°. A. F. Gehlen, 
and F. Rossler observed that antimony reacts when it is heated with platinum 
very much as does arsenic, and the alloys were studied by V. A. NemilofE and 
M. M. Voronof!, and T. J. Poppema and F. M. Jager — vide 9. 52, 9 ; and H. E. Patten 
found that the metal is not attacked by antimony pentachloride. A. F. Gehlen, 
C. T. Heycock and F. H. Neville, and F. Rossler also noted that bismuth readily 
unites with platinum when a mixture of the two elements is heated — vide 9. 53, 7. 
For the action of bismuth oxide, vide infra, F. E. Brown and J. E. Snyder found 
that vanadium oxytrichloride has no action on platinum. 

J. B. J. D. Boussingault,!® and A. Colson found that at a red-heat platinum 
does not unite with carbon. N. W. Fischer observed that in the inner cone of 
the flame of a spirit-lamp, the surface of the metal is corroded. R. Chenevix and 
H. V. Collet-Descotils found that in a high temp, furnace, platinum forms a fusible 
carbide, and J. B. J. D. Boussingault suggested that the presence of silicon favours 
the breakdown of platinum under these conditions. A. B. Griffiths, and A. Remont 
also noted that platinum is attacked by carbon at a red-heat — vide 5. 39, 20. 
F. E. Carter observed no serious contamination when cast in graphite moulds, 
but the metal evim below the m.p. readily takes up carbon, and on cooling, the 
carbon settles out between the crystal grains making the metal brittle and darker 
in colour. The diffusion of carbon in platinum was studied by G. Tammann and 
K. Schonert, F. Wohler noted that the presence of platinum increases the com- 
bustibility of carbon. H. Wolbling studied the absorption of platinum by active 
carbon. M. W. Travers noted the absorption of carbon by spluttered platinum ; 
and W, P. White, the absorption of impurities by platinum at a high temp. 
M. S. Belenky and co-workers, and S. Lewina and co-workers, studied activated 
carbon metallized with platinum. 

The action of carbon monoxide on platinum has been discussed, 5. 39, 27. 
W. Davies observed that combustion begins at 400°. A. Sieverts and E. Jurisch 
found that carbon monoxide at 1136° is insoluble in compact platinum; and 

E. Harbeck, and E. Harbeck and G. Lunge, thought that with platinum black 
a definite compound of carbon monoxide is formed, because the 60 vols. of carbon 
monoxide absorbed at ordinary temp, are suddenly liberated at 250°. B. W. Bradford 
studied the thermionic emission during the oxidation of carbon monoxide. 
H. S. Taylor and R. M. Burns showed that at 25°, 110°, and 218°, 1 vol. of 
spongy platinum absorbed, respectively, 1*20, 0*85, and 0*45 vol. of carbon 
monoxide, and at 25° and 110°, platinum black absorbed, respectively, 18*0 and 
19*7 vols. of carbon monoxide. A. F. Benton said that at 25°, and 1 atm. press., 
platinum black absorbed 37*8 vols. of carbon monoxide. B. Delachanal observed 
that 3*19 to 4*05 c.c. of carbon monoxide were absorbed by about 150 grms. of 
commercial platinum. A. Osawa observed that the arrangement of the atoms in 
the space-lattice of platinum black is not affected by the absorption of carbon 
monoxide, but there is a linear expansion of 2*8 per cent. C. Paal showed that 
carbon monoxide is oxidized at ordinary temp, in the presence of a soln. of colloidal 
platinum. K. A. Hofmann and 0. Schneider found that the catalytic activity 
of the platinum metals in the oxidation of carbon monoxide in the presence of a 
soln. of sodium chlorate, decreases in the order Os, Rh, Au, Pt, Ru, Pd, Ir, and Ag. 

F. P. Bowden and E. K. Rideal, A. Hocart, W. Davies, and A. E. Mitchell and 
A. L. Marshall discussed the subject. G. I. Finch and D. L. Hodge, A. S. Ginsberg 
and A. P. Ivanoff, G. M. Schwab, and C. R. Prichard and C. N. Hinshelwood 
studied the effect of the presence of other metals. D. Tommasi, F. H. Pollard, 

A. de Hemptinne, J. C. Stimson, G. I. Finch and J. C. Stimson, and L. Mond and 
co-workers observed the absorption of a little carbon monoxide. The subject was 
studied by I. Langmuir, A. J. F. de Silva, P. V. McKinney and E. F. Morfit, 

B. S. Srikantan, and W. G. Palmer. I. L. Bell found that carbon monoxide is 
not decomposed when it is heated with platinum ; G. Orloff noted the pyrogenetic 
oxidation of carbon monoxide and hydrogen in contact with platinum. L. Wohler 
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observed that in a mixture of hydrogen and carbon monoxide, the former gas is 
oxidized in the presence of platinum black more rapidly than the latter. The 
subject was studied by W. Davies. H. B. Dixon found that dry carbon monoxide 
is completely oxidized in the presence of dry oxygen and a glowing platinum 
wire. M. Traube noted that some hydrogen dioxide is formed when moist carbon 
monoxide is oxidized in the presence of platinum. J. J. Coquillion studied the 
action of platinum on a mixture of water vapour and carbon monoxide. E. von 
Meyer, and M. Faraday noted that carbon monoxide retards the activity of 
platinum on a mixture of hydrogen and oxygen. P. Sabatier and J. B. Sen- 
derens observed that platinum below 420° does not induce the hydrogenization 
of carbon monoxide to methane. The reaction was studied by E. F. Armstrong 
and T. P. Hilditch. G. 0. Kemp observed that in the presence of platinum, 
carbon monoxide is oxidized by nitrous oxide forming nitrogen and carbon 
dioxide. A. Baikoff found that the platinum thermocouple, in a gas flame, 
disturbs the equilibrium of the gases. F. Fischer and co-workers compared the 
activity of the platinum metals in the hydrogenation of carbon monoxide to 
methane ; and V. Voorhees and R. Adams, the platinum oxides with platinum 
black. A. Gutbier and W. Schieferdecker studied the action of hydrogen on 
carbon dioxide in the presence of platinum. According to P. Schiitzenberger, and 
W. Pullinger a mixture of carbon monoxide and chlorine forms platinum car- 
bonyl chlorides with heated platinum. L. Mond and co-workers observed that a 
little carbon dioxide is absorbed by platinum. H. S. Taylor and R. M. Burns 
observed that at 25°, 110°, and 218°, 5 grms. of spongy platinum absorbed, respec- 
tively, 3-30, 2*60, and 2*10 c.c. of carbon dioxide, in all cases less than 0*05 vol. 
per vol. of platinum; with platinum black at 25° and 110°, 1*70 and 0*85 vols. of 
carbon dioxide were absorbed respectively. Observations were also made by 

A. F. Benton, J. C. Stimson, G. I. Finch and J. C. Stimson, and L. H. Reyerson and 
L. E. Swearingen ; and B. Delachanal found that 0’51 to 0*70 c.c. of carbon dioxide 
was absorbed by about 150 grms. of commercial platinum. G. B. Taylor and 
co-workers gave approximately 25,000 cals, for the heat of adsorption. H. Dobrets- 
berger studied the effect of alisorbed carbon dioxide on the high-frequency resist- 
ance of platinum. A. Morren found that at a white-heat platinum decomposes 
carbon dioxide ; and W. Muthmann and A. Schaidhauf, that platinum influeiKjes 
the dissociation of carbon dioxide in the high-tension arc. T. Bergman observed 
that carbonic acid does not attack platinum. B. S. Srikantan, and I. Langmuir 
studied the catalytic decomposition of carbon dioxide and water by platinum. 
According to P. Sabatier and J. B. Senderens, platinum below 420° does not induce 
the hydrogenization of carbon dioxide to methane. C. R. Prichard and C. N. Hin- 
shelwood, B. S. Srikantan, M. Temkin and E. Mikhailova, and L. Duparc and 
co-workers studied the reduction of carbon dioxide in the presence of platinum 
as catalyst. J. H. Robertson found that dry carbonyl chloride is a useful reagent 
for the volatilization of the platinum metals ; the optimum temp, is about 500°. 

B. S. Srikantan studied the reactions H2+C02=C0-f-H20 in the presence of 
platinum. J. Milbauer and J. Doskar studied the catalytic action of platinum on 
the oxidation of carbon disulphide by sulphuric acid ; and J. Milbauer, its action 
on the decomposition of carbonyl sulphide. J. B. Dumas found that sulpho- 
carbonates in the presence of spongy platinum are immediately decomposed in air 
and water. 

W. W. Randall found that methane does not diffuse through heated platinum. 
W. P. Yant and C. 0. Hawk studied the effect of platinum in the oxidation of 
methane. According to H. S. Taylor and R. M. Burns, at 25°, 110°, and 218°, 
one gram of spongy platinum absorbs respectively, 3*45, 2-60, and 2*05 c.c. of 
ethylene, or less than 0*05 vol. of gas per vol. of platinum ; and at 25°, and 110° 
with platinum black, respectively, 7’70 and 6*00 vols. of gas per vol. of metal are 
absorbed. M. Faraday noted that, like carbon monoxide, ethylene retards the 
activity of platinum in a mixture of hydrogen and oxygen. V. N. Morris and 
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L. H. Reyerson, and L. H. Reyerson and L. E. Swearingen studied the adsorption 
of methane and ethylene. P. Sabatier and J. B. Senderens observed no catalytic 
action of finely-divided platinum in the thermal decomposition of ethylene. 
K. S. Ablezova and S. Z. Roginsky, 0. Beeck, M. Tauber, 0. Schmidt, J. Eckell, 
R. Burstein and A. Frumkin, A. W. Gauger, G. B. Taylor and co-workers, G. Bredig 
and R. Allolio, B. Bruns and K. Ablezova, and K. Bennewitz and W. Neumann 
studied the hydrogenation of ethylene with a platinum catalyst ; R. C. Cantelo, 
and M. Tauber, studied the decomposition of ethylene and ethane in the presence 
of platinum ; I. E. Adaduroff, the dehydrogenation of c^cloparafflns ; and 
H. W. Underwood, S. Lenher, S. Lenher and I. R. McHaffie, J. Errera and V. Henri, 
N. P. Zelinsky and M. D. Turowa-Pollak, G. Lunge and J. Akunoff, W. D. Ban- 
croft and A. B. George, and R. H. McKee and F. A. Strauss, platinum as a catalyst 
in general hydrogenations — e.g. IL von Euler and A. Oelander, with formic acid ; 
P. de Wilde, C. Paal and A. Schwarz, C. Paal and C. Hohenegger, and W. Caro 
found that in the presence of hydrogen and colloidal soln. of platinum, ethylene 
is reduced to ethane ; and acetylene to ethylene and ethane ; G. Vavon, the 
hydrogenation of limonene ; R. Fort and C. N. Hinshelwood, the oxidation of 
benzene, and W. G. Palmer studied the adsorption of benzene by platinum, 
J. W. Smith, by amalgamated platinum ; R. C. Kirk and W. E. Bradt, the electro- 
oxidation of toluene ; and N. D. Zelinsky and co-workers, the hydrogenation of 
benzene, and the dehydrogenation of hexamethylene. E . W. R. Steacie and R. Morton 
studied the thermal decomposition of propaldehyde ; and H. A. Taylor, the 
decomposition of acetone in contact with platinum. J. J. Redwood, and J. H. Vogel 
noted that the acetylene flame increases the weight of a platinum crucible by 
carbonization. 0. Angelucci found spongy platinum favours the formation of 
ammonium carbonate from acetylene and nitric oxide at 800°. E. Tiede and 
W. Jenisch examined the influence of platinum in the pyrogenic decomposition 
of acetylene. I. Horiuti and M. Polanyi observed an exchange of H^ and in 
H 22 O, C 2 H 4 and in CeHe at 80°, but not at room temp. The increase in weight which 
occurs when platinum crucibles are heated in coal-gas was observed by T. Wilm, 

F. Mylius and C. Hiittner, and A. Remont ; and observations on the subject were 
also made by S. Kern, P. Schiitzenberger and A. Colson, A. Colson, C. L. Berthollet, 
C. G. Memminger, T. Kariyone, J. B. J. D. Boussingault, V. Meyer, and 

A. B. Griffiths. E. B. Maxted and V. Stone studied hydrogenation of crotonic, 
oleic, and benzoic acids. According to T. Wilm, the action of platinum on coal-gas 
differs from that of palladium on the one hand, and of rhodium on the other. Only 
after a long time can any deposition of carbon be observed, which then takes place 
on the margin of the platinum, whilst the middle maintains its grey metallic 
appearance, nor does any alteration in vol. occur. In one case, when the action 
had gone on for an hour and a half, the weight of the metal had increased by 
3*28 per cent., the formula PtC requiring 5*7 per cent, of carbon. On exposure to 
the air, the contents of the vessel underwent no change, but on passing a current 
of air over the heated mass, the carbon was completely burnt. Platinum, there- 
fore, appears to produce a separation of carbon by contact action, as in the case of 
palladium, but, unlike the latter, the carbon is deposited in the pores of the metal 
without changing its volume, and not on the surrounding walls of the crucible, 
whilst rhodium forms a loose combination with the element. R. J. Wysor found 
the corrosion of platinum crucibles is less with a Meker burner than with a bunsen 
burner. 0. L. Erdmann discussed the grey film formed when platinum is heated 
only in an oxidizing flame. 

The catalytic hydrogenation, oxidation, and dehydrogenization of hydrocarbons, 
etc., was studied by F. Bellamy, M. Bodenstein, B. Bruns and K. Ablezova, W. Caro, 
J. J. Coquillion, J. J. Coquillion and J. Henrivaux, N. Demjanoff and M. Dojarenko, 

M. Faillebin, A. S. Ginsberg, E. Harbeck and G. Lunge, C. Harries and K. Gottlob, 

G. 8. Hiers and R. Adams, E. W. Leitz and F. Seitz, V. B. Lewes, G. Lunge and J. Akunoff, 

B. F. Marchand, E. B. Maxted and C. H. Moon, C. H. Neilson, C. Paal and W. Hartmann, 
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F. C. Phillips, P. Sabatier and J. S. Senderens, O. Schmidt, A. Schwarz, H. Wieland, P. de 
Wilde, R. Willstatter and D. Hatt, and N. D. Zelinsky ; A. A. Balandin, cyclohexane ; alde- 
hydes and ketones, A. Bringhenti, P. Sabatier and J. B. Senderens, A. Skita and W. A. Meyer, 
A. Trillat, and G. Vavon ; alcohols, E. Bjelouss, A. Bringhenti, J. W. Dftberoiner, S. Fokin, 
A. Glaessner, E. F. Gorup-Bosanez, E. Grimaux, S. F. Hermbstadt, J. von Liebig, 
M. Martens, E. Orloff, Lord Rayleigh and W. Ramsay, P. Sabatier and J. B. Senderens, 
O. Schmidt, C. F. Schdnbein, E. Sell, and A. Trillat ; organic acids and salts, H. Behrens, 
C. F. Boehringer, J. Boeseken, R. F. Brunei, C. Dittrich, J. W. Dttbereiner, E. Fischer, 
S. Fokin, O. Loew, O. Loew and K. Aso, N. A. E. Millon and J. Reiset, C. Paal and co- 
workers, F. Russ, P. Sabatier and co-workers, A. Schwarz, F. W. Schweigger- Seidel, 
O. Sulc, V. Vrabely, and N. D. Zelinsky and N. Glinka ; sugars and starches, J. W. D6bereiner, 
C. H. Neilson, F. Plzak and B. Husek, B. Rayman and O. Sulc, M. Traube, and R. Von- 
dracok ; nitrogen compounds, H. Debus, H. G. Denham, K. Elbs, J. H. Gladstone, C. Paal 
and J. Gerum, J. D. Riedel, H. J. S. Sand, J. M. Thomson, and A. Trillat ; and various 
other organic compounds, M. Ascoli and G. Izar, G. Bredig and F. Sommer, C. Foa and 
A. Aggazzotti, S. Fokin, E. Knoevenagel and A. Tomasezewsky, W. Knop, R. Lespieau 
and G. Vavon, L. Liebermann, O. Loew, R. Majima, C. H. Neilson, L. Pincussohn, E. Schaor, 
A. Skita, A. Skita and H. H. Franke, O. Stark, J. Tafel and K. Naumann, M. Traube, 

G. Vavon, C. O. Weber, R. Willstatter and co-workers, and E. Windisch. 

B. Neumann and E. Altmann studied the catalytic effect of platinum in the 
action of hydrogen on carbon disulphide. W. R. Hodgkinson and F. K. S. Lowndes 
found that a red-hot platinum wire in the vapour of carbon tetrachloride breaks 
up the compound into chlorine, carbon, etc. P. Schiitzenberger found that when 
cyanogen is passed over heated platinum, platinum carbide and nitrogen are formed. 

H. B. Dixon observed that red-hot platinum favours the oxidation of cyanogen 
to carbon dioxide. H. Sinozaki and R. Hara studied the oxidation of hydrocyanic 
acid. Molten potassium cyanide was found by L. Gmelin to attack platinum 
crucibles forming a potassium platinous cyanide ; and H. St. C. Deville and 
H. Debray observed that when potassium cyanide is heated with platinum black, 
at 500° to 600°, the main reaction is symbolized : 4KCy4-2H20+Pt— K 2 ptCy 4 
+ 2 KOH-I-H 2 ; and a boiling, cone. soln. of potassium cyanide attacks the metal, 
forming the same complex salt. H. Rossler observed no action with aq. soln. of 
potassium cyanide on platinum ; and A. Brochet and J. Petit observed that in 
the cold the solubility of platinum is nil, but dissolution commences at about 
100°. According to F. Glaser, the dissolution of platinum does not occur when 
mercury is being electrodeposited from potassium cyanide soln. containing 
sulphuric acid, potassium sulphate, hydrocyanic acid or ammonium cyanide when 
the temp, is low, say 15° to 20°, and the current is weak. The dissolution of platinum 
in soln. of potassium cyanide occurs at a higher temp., say 25° to 30°. Platinum 
dissolves in soln. of potassium cyanide in the absence of oxygen, and hydrogen 
is evolved. The solubility is very small in the cold, but is increased by a rise of 
temp., or by the presence of sodium or potassium amalgam. L. Wohler observed 
that with platinum black the solubility is favoured by oxygen, or hydrogen dioxide. 
H. St. C. Deville and H. Debray found that mercury is not precipitated by platinum 
from a boiling aq. soln. of mercuric cyanide, but if a little potassium cyanide is 
I)resent, mercury is deposited and it combines with the platinum. 0. Marie observed 
that platinum is attacked by a 12 per cent. soln. of potassium ferrocyanide in a 
2 per cent. soln. of sodium hydroxide. G. Just noted the catalytic oxidation of 
ferrocyanides in alkaline soln. by platinum. S. Cooke, J. H. Gladstone, and 
G. Just noted the reduction of potassium ferricyanide by hydrogenized platinum. 
C. Marie observed that an alkaline soln. of potassium ferricyanide slowly attacks 
platinum. E. Raub studied the action of onion, leek, and mustard juices. 

A. Trillat studied various reactions catalyzed by a hot spiral of platinum ; 
G. F. Hiittig and E. Weissberger studied the catalytic decomposition of methyl 
alcohol by platinum ; and B. 8. Srikantan, the efficiency of platinum as a catalyst. 
W. G. Palmer studied the adsorption of ethyl alcohol by platinum. E. Muller 
and K. Schwabe studied the oxidation of ethyl alcohol by a platinum catalyst, 
and L. B. Loeb, the heat of oxidation. A. Bringhenti found that alkaline soln. of 
the alcohols, or soln. of sodium methoxide, ethoxide, and n-propoxide are catalyti- 
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cally oxidized in the presence of platinum. Water retards the activity of the 
catalyst on the alkoxides. An e.m.f. is developed when electrodes of platinized 
and smooth platinum are dipped in an alcoholic soln. of sodium alkoxide. M. Tauber 
studied the voltaic potential of platinum during hydrogenations, and R. Koppen, 
the effect of the substance supporting the platinum on its catalytic action. 
M. 8. Platonoff studied the adsorption of fumaric, maleic, itaconic, mesoconic, and 
citraconic acids. B. Bruns and co-workers studied the formation of acid oxides 
on the surface of platinized charcoal ; E. B. Maxted and V. Stone, the poisoning 
of the catalyst. W. E. Grove and A. S. Loevenhaut said that the supposed hydro- 
lysis of starch by platinum black is really due to the presence of platinum oxides 
in the platinum black. M. S. Platonoff and co-workers studied the adsorption of 
organic adds by platinum black ; W. H. Carothers and R. Adams, and M. Faillebin, 
the hydrogenation of aldehydes and ketones ; F. Sigmund, the hydrogenation of 
phenylacetaldehyde di-n-propylacetal, cinnamaldehyde diethylacetal, and benz- 
aldehyde diethylacetal ; H. P. van Beck, formaldehyde ; V. Haas, G. Kab, 
C. N. Hinshelwood and B. Topley, H. C. Tingey and C. N. Hinshelwood, 
C. H. D. Clark and B. Topley, and E. Muller and co-workers, formic acid ; and 
F. Berezovskaya and co-workers, fumaric and maleic acids in light. A. Skita 
noted the greater activity of colloidal platinum over spongy platinum in the 
hydrogenation of the nucleus of cyclic compounds — phenylene-2-acetic-2-propionic 
acid, benzylamine, jS-phenylethylamine, iso-quinoline. J. W. Kern and co-workers 
studied the reduction of olefines ; A. S. Ginsberg and A. P. Ivanoff, the hydro- 
genation of aliphatic compounds ; J. S. Pierce and co-workers, the reduction of 
furylalkylcarbinols ; H. Heckel and R. Adams, the reduction of aminophenols 
to cyclic amino-alcohols ; N. D. Zelinsky and M. B. Turowa-Pollak, benzene ; 
W. H. Carothers and R. Adams, the reduction of aldehydes — e.g. benzaldehyde ; 
E. Waser, benzoic acid, nitroantipyrine, vanillylidehippuric acid, antipyrine, 
benzamido-cinnamic acid, and cinnamyl alcohol ; R. Willstatter and F. Seitz, 
naphthalene ; W. E. Kaufmann and R. Adams, furfuraldehyde ; M. Faillebin, 
aldehydes and ketones ; H. L. Lochte and co-workers, and K. A. Taipale, azines, 
ketazines, semicarbazones, and phenylhydrazones ; G. Vavon, limonene ; G. Vavon 
and A. Husson, cyclohexane, nitrobenzene, cinnamic acid, and acetophenone ; 
R. Willstatter and D. Jaquet, indole, and the anhydrides of the o-dicarboxylic 
acids — e.g, phthalic anhydride and naphthalic anhydride-phthalic acid, iiaphthalic 
acid, and p-toluic acid ; R. Willstatter and D. Hatt, benzene, naphthalene, durene, 
phenol, aniline, benzoic acid, pyrrole, iso-haimopyrrole, m-chlorotoluene, and allyl 
bromide; K. Hess, a-l-methylpyrrylpropane-j3-ol, 2-pyrrylpropane-j8y-diol, 
2-acetylpyrrole, and 2-propionylpyrrole ; C. Paal and W. Hartmann, and C. Paal 
and A. Schwarz, phenylpropiolic acid ; J. Boeseken and co-workers, cinnamic, 
muconic, aconitic, itaconic, citraconic, mesaconic, cyclopropane-1 : 1-dicarboxylic, 
ethylenetricarboxylic, and \ inylglycollic acids ; F. Sigmund, the hydrogenation of 
aromatic aldehydes ; E. W. R. Steacie and H. N. Campbell, the decomposition of 
ether ; P. C. Allen and C. N. Hinshelwood, the decomposition of acetaldehyde ; 
the decomposition of benzoyl peroxide and hydroperoxide, by F. I. Berezovskaya 
and 0. Semikhatova ; N. D. Zelinsky and A. A. Balandin, the dehydrogenations 
of decahydronaphthalene ; G. Cusmano and E. Cattini noted the catalytic oxidation 
of buchu-camphor in the presence of platinum black ; E. Muller and K. Schwabe, 
the oxidation of alcohol ; E. W. R. Steacie and H. N. Campbell, the decomposition 
of ether ; M. S. Platonoff and co-workers, the adsorption of organic acids ; 
V. Grignard, the hydrogenation of tertiary methylheptenols ; R. Willstatter and 
E. W. Lcitz, aromatic compounds ; H. Wieland, the dehydrogenation of dextrose, 
gluconic acid, lactic acid, phenol, m-cresol, guaiacol, pyrogallol, aniline, alcohol, 
and acetaldehyde, but not tyrosine and uric acid ; R. Willstatter and E. W. Mayer, 
benzoic acid, erucyl alcohol, geraniol, phytol, and cholesterol ; C. Paal and 
J. Gerum, fumaric, maleic, and cinnamic acids, methyl cinnamate, and nitro- 
benzene ; according to 0. Loew and K. Aso, platinum black converts maleic into 
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fumaric acid, and reduces nitrobenzoic acid, and trinitrophenol ; R. Vondracek, 
L. Lindet, F. Plzak and B. Husek, and B. Rayman and 0. Sulc, studied the hydrolysis 
of sucrose ; C. H. Neilson, the hydrolysis of ethyl butyrate ; E. Schaer, oxidations by 
benzoic peroxide, and quin one ; H. A. Taylor and M. Schwartz, and E. W. R. Steacie 
and co-workers, the thermal decomposition of dimethyl ether, and diethyl ether ; 
B. Bruns and M. Wanjan, the inversion of sugars ; H. A. Taylor, the decomposition 
of acetone ; K. Suzuki, geraniol ; L. Michaelis and E. S. G. Barron, the reduction of 
cysteine ; Y. Shibata and K. Yamasaki, the oxidation of pyrogallol ; G. K. Hughes 
and co-workers, the reduction of the bromoalkyl barbituric acids ; Y, Shibata and 

K. Yamasaki, the oxidation of pyrogallol ; A. S. Richardson and A. 0. Snoddy, 
the hydrogenation of cotton-seed oil ; E. B. Maxted and C. H. Moon, the oxidation 
of crotonic acid ; and F. Thoren, the catalase action. E. Salkowsky found that 
glacial acetic acid even when mixed with hydrogen dioxide does not attack 
platinum. W. G. Palmer studied the absorption of acetic acid by platinum. 
J. H. Mathews observed that a soln. of trichloroacetic acid in nitrobenzene does 
not attack platinum ; and J. L. Sammis observed that a soln. of copper oleate 
in various solvents, and C. B. Gates, that oleic acid do not attack the metal. 

A. Carpene observed that the metal was not attacked on standing 192 hrs. in 
red wine ; and W. Thomson and F. Lewis observed that platinum has an injurious 
effect on indiarubber. J. Ranedo studied the effect of platinum on the oxidation 
of organic matter by sulphuric acid. 

H. Moissan 20 observed that boron contains platinum when it has been prepared 
in platinum vessels from a mixture of potassium and boric acid ; and F. Wohler 
and H. St. C, Deville observed that boron forms a boride when heated with platinum 
— vide 5. 32, 4. A. Sieverts and K. Briining studied the absorption of hydrogen 
by the platinum borides. 0. Ruff and W. Menzel observed no reaction with boron 
pentafluoride below a dull red-heat. J. G. Rose observed that borax which has 
been fused in platinum vessels for 4 hrs. at a red-heat contained 0*3 mgrm. per 
100 grms. H. V. Collet-Descotils observed that platinum is attacked by molten 
borax and carbon. L. Pissarjewsky studied the catalytic decomposition of sodium 
perborate by platinum. According to H. St. C. Deville , 21 H. N. Warren, F. P. Miles, 
and H. le Chatelier, silicon readily attacks platinum at an elevated temp. — vide 6. 
40, 14. F. C. Carter said that silicon forms a brittle alloy with platinum ; and silica 
along with carbonaceous material or hydrogen has the same effect as indicated by 

L. I. Dana and P. 1). Foote, J. B. J. D. Boussingault, and A. Guyard. I. Traubc 
found that molten potassium silicate attacks platinum strongly ; and W. P. White 
found silicates had in general no action below 900°. W. Jander said that molten 
silicates dissolve platinum not in the ionic form, but as metal ; and at its m.p., 
platinum takes up iron from fused silicates in the presence of reducing gases. The 
attack of platinum crucibles by iron silicates was studied by T. Poleck, R. W. Mahon, 
W. Jander, and E. Isaak and G. Tammann. C. G. Memminger found that topaz 
fused in a platinum crucible under reducing conditions formed brittle platinum 
silicide. W. R. Hodgkinson and F. K. S. Lowndes observed that silicon tetra- 
fluoride is decomposed by a red-hot platinum wire, forming crystals of silicon and 
platinum fluoride. K. Fuwa studied the coloration of glass by platinum. The 
catalysis of the oxidation of titanous sulphate by platinum black was studied by 

B. Diethelm, B. Diethelm and F. Forster, and H. G. Denham. H. Rose, and 
W. B. Giles noted that platinum crucibles are attacked by soln. of titanic acid in 
the presence of nitric or sulphuric acid. 

The action of platinum on the metals is discussed below. The favourable action 
of platinum on the dissolution of metals in acids was discussed by L. H. Zcnneck,2‘- 
J. T. Conroy, and W. Ostwald. M. Philippson observed that when a platinum 
plate is introduced into colloidal copper, prepared by cathodic disintegration, copper 
is gradually precipitated. The precipitation is independent of the electrolytic 
soln. press, of the precipitating metals, and these metals, under the influence of 
the discharge of the colloidal particles during precipitation, are able in their turn 
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to assume the colloidal state. A. Trillat found that a trace of platinum favours 
the catalytic activity of copper. R. Engel noted the favourable action of platinum 
on the dissolution of copper in hydrochloric acid ; and W. Nernst, on the dis- 
solution of copper in a soln. of potassium cyanide. A platinum plate is without 
action on the hydroaol of silver. F. Vies and M. Get studied the eflect of platinum 
on silver sols. F. C. Carter observed that platinum absorbs calcium when heated 
electrically in lime ; M. Ballo, a trace of platinum favours the reducing action of 
magnesium ; N. A. E. Millon, the dissolution of zinc in acids ; L. Schonn, the 
dissolution of cadmium in nitric acid; and C. Barreswil, and N. A. E. Millon, 
that the presence of traces of platinum favours the evaporation of mercury ; but 
F. C. Carter observed no tendency to amalgamation below 200°. M. Volmer and 
A. Weber studied the wetting of platinum by mercury ; Y. Okayama, and 
A. I. Leipunsky, the oxidation of mercury by oxygen in the presence of a heated 
platinum filament. W. R. E. Hodgkinson and F. K. S. Lowndes observed no 
attack by mercury vapour on the red-hot wire ; but T. Ihmori found that an 
adsorption of mercury vapour by platinum black occurs such that at 17°, a specimen 
of platinum black, 0-3 grm., increased in weight 0-0021 grm. in 5 hrs. Platinum 
foil showed no increase in weight. 0. Loew found that with hydrogen amalgam, 
in water, heat is developed ; and L. Cailletet, that with ammonium amalgam, or 
sodium amalgam, under water, platinum is amalgamated. E. B. Maxted noted 
the adsorption of lead or mercury which acts as a catalytic poison on platinum. 
L. Schonn noted that platinum favours the dissolution of tin in nitric acid ; 
N. A. E. Millon, the dissolution of iron in acids; and L. Varenne, the depassivation 
of iron in cone, nitric acid. W. G. Imhoff studied the deleterious action of zinc 
on platinum. J. L. Gay Lussac and L. J. Thenard found that platinum is oxidized 
when heated with potassium peroxide ; and W. L. Dudley, T. Poleck, L. Quen- 
nessen, and E. Leidie and L. Quennessen found that the metal is also attacked 
when heated with sodium dioxide. W. Dittmar, and L. Troost said that platinum 
is not attacked by lithium oxide in the absence of air at a white-heat ; but R. Rieke 
and K. Endell observed that the metal is attacked in the preparation of molten 
lithium silicates in platinum crucibles. G. Briigelmann observed that the sp. gr. 
and crystal form of barium oxide made in platinum and in clay crucibles are 
different. According to P. Nicolardot and C. Chatelot, at 825°, barium oxide is 
much less corrosive than the alkali hydroxides. 0. Sackur found that the metal 
is perceptibly attacked by barium oxide and strontium oxide at an elevated 
temp., and H. Rose noted that it is attacked likewise by manganese dioxide ; 
and J. J. Berzelius, and G. Bischof, by molten potassium hydroxide. W. Dittmar 
observed that there is no attack by alkali hydroxides at a red-heat, when air is 
excluded, but if air has access, peroxides are formed and the metal is attacked. 
F. C. Carter, and M. le Blanc and L. Bergmann observed no attack by sodium 
hydroxide at 400°, but the metal is corroded at temp, exceeding 700°. T. Gross 
observed that in the electrolysis of fused potassium hydroxide, or of potassium 
carbonate mixed with a little nitrate, in a platinum crucible, at a yellow heat, 
with an alternating current of 50 cycles per second, 120 volts, and 35 amps., the 
metal is attacked, and needles resembling graphite are formed on and in the fused 
mass. J. J. Berzelius found that platinum is attacked by molten lithium hydroxide, 
and the subject was studied by W. Dittmar, L. Troost, L. N. Vauquelin, 
P. Nicolardot and C. Chatelot, H. A. von Vogel, and L. Kralovanszky. According 
to W. Skey, platinum is so affected by soln. of the fixed alkalies that it can no 
longer be amalgamated until the metal has been treated with acids. It was sup- 
posed that a film of oxide is formed on the metal. C. Marie observed that the 
metal is oxidized by an aq. soln. of potassium permanganate and sodium hydroxide. 
According to P. Nicolardot and C. Chatelot, platinum crucibles undergo marked 
corrosion when sodium hydroxide or potassium hydroxide is fused in them, and 
the crucibles are subsequently washed, first with water and then with dilute acid. 
New crucibles resist better than old crucibles, and the presence of iridium rather 
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diminishes the resistance to corrosion. Potassium hydroxide is decidedly more 
corrosive than sodium hydroxide. Observations were also made by L. Quennessen, 
and E. Leidi6 and L. Quennessen. L. L. de Koninck found that platinum is attacked 
by molten alkali carbonates, and this the more if manganese is present owing to 
the formation of alkali manganates ; K. W. Mahon noticed that the action is also 
favoured by the presence of iron compounds. T. Gross observed an attack during 
the electrolysis of the fused carbonate — vide supra. J. J. Berzelius, L. Troost, 
and W. Dittmar also showed that lithium carbonate attacks platinum in air, 
presumably owing to the formation of lithium dioxide since, W. Dittmar showed 
that in nitrogen, the metal is not attacked. C. Kellner found that alkalies are 
adsorbed by platinum black ; and W. Skey, that contact with alkalies or alkali 
carbonates affects platinum so that it does not amalgamate with mercury. 
E. J. Kohlmeyer and J. W. Westermann found that platinum is not attacked by 
lead oxide (also bismuth oxide) in a neutral atm. at temp, up to 1200°, but at 
1300°, the slow dissociation of the oxide occurs, and platinum gradually absorbs 
the metal, forming fusible drops ; at 1400°, rapid perforation of the platinum 
occurs. The magnesium aluminite, called Marquardt’s body, attacks platinum at 
1600°, and the crucible fails at 1700° owing to the absorption of magnesium, and 
aluminium by the platinum. Platinum wire roughens in contact with magnesia 
or with alumina at 1600° ; and fails at about 1700°. E. Tiede and 11. Piwonka 
studied the alumina .platinum phosphors. 

W. Skey 23 observed that contact of platinum with chlorides prevents the 
metal amalgamating with mercury. According to G. Meker, finely-divided platinum 
is not attacked by fused ammonium sulphate, nor appreciably by alkali Wmides 
between 250° and 350° ; but a mixture of ammonium sulphate with ammonium 
bromide or potassium bromide forms red ammonium bromoplatinite ; ammonium 
chloride in place of the bromide, also attacks platinum ; and with ammonium 
or potassium iodide, iodine is liberated. A. Frumkin and A. Obrutscheva studied 
the hydrolytic adsorption of sodium sulphate. A mixture of potassium sulphate 
and potassium bromide also attacks platinum ; and similarly with a mixture of 
potassium sulphate and potassium chloride. A. Frumkin and A. Donde found 
that platinized charcoal, activated in air, adsorbs acid from potassium chloride 
soln., and liberates alkali, whereas the opposite effect occurs in an atm. of hydrogen. 
The addition of thiocarbamide to the potassium chloride soln. poisons the platinum, 
and the charcoal then absorbs only acid independently of the atmosphere. Spongy 
platinum adsorbs alkali from a soln. of sodium sulphate ; but spongy platinum 
which absorbs acid and liberates alkali in the presence of oxygen could not be 
prepared. J. Persoz, F. C. Carter, and W. F. Hillebrand found that molten potas- 
sium hydrosulphate attacks platinum. H. Weisz, and R. Schwarz and H. Stock, 
observed that platinum can serve as nuclei for the solarization of silver bromide 
films. E. Kraus observed that platinum is attacked by molten calcium chloride 
owing to the formation of some calcium oxide ; and the reaction was studied by 
A. Petzholdt. E. Schaer noted that the presence of colloidal platinum favoured 
the oxidation of some organic substances by cupric salts, and also by silver nitrate. 
D. Tommasi studied the reduction of silver chloride by platinum. The effect of 
platinum on the photochemical reaction with silver bromide : 3 AgBrF^Ag 2 Br 
+AgBr 2 was studied by B. L. Vanzetti, W. J. Russell, and E. Cohen. V. Kohl- 
schiitter noted the reduction of soln. of silvw oxide by hydrogen in the presence 
of a platinum catalyst. C. St. Pierre observed that a soln. of auric chloride is 
partly reduced by platinum. T. L. Phipson and D. Tommasi found that auric 
chloride is reduced by hydrogen in the presence of platinum. W. P. Jorissen and 
W. E. Ringer found that traces of platinum favour the phosphorescence of zinc 
sulphide. K. A. Hofmann and V. Wolff observed that platinum separates radium-F 
from hydrochloric acid soln. of bismuth-polonium, and soln. of radium-lead chloride 
containing radium-D, and radium-F. R. Abegg and J. F. Spencer studied the 
oxidation of thallous nitrate with platinum anodes. E. A. Baur and A. Glassner 
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found that aoln. of ceric salts are reduced by platinized platinum with the evolution 
of oxygen. W. R. Hodgkinson and F. K. S. Lowndes found that a red-hot platinum 
wire in the vapour of mercuric chloride furnishes some platinous chloride. H. Ley 
said that when a soln. of mercuric chloride is shaken with platinum, there is probably 
some reduction. R. Peters observed that when a soln. of sodium chloride is 
allowed to stand over mercury and a platinum wire is present, some mercuric 
chloride and sodium hydroxide are formed, and W. Skey observed a similar result 
with hydrochloric acid. E. Schaer noted that the presence of colloidal platinum 
favoured the oxidation of some organic substances by mercuric chloride. According 
to E. Alexander, platinum does not reduce a soln. of mercuric chloride in ethyl 
acetate. 8. Cooke noted that mercuric salts are rapidly reduced by hydrogenized 
platinum. J. J. Berzelius noted the attack of platinum crucibles by vanadium 
salts. L. Pissarjewsky noted the catalytic reduction by platinum of the vanadium 
salt K8V5O26 to KVO4. J. C. G. de Marignac noted that platinum is attacked by 
fused potassium columbium fluoride. F. W. Tschirch observed that osmium 
octofluoride tarnishes platinum. E. 8chaer noted that the presence of colloidal 
platinum favoured the oxidation of some organic substances by chromic acid. 
C. Marie found that platinum is oxidized by a normal soln. of potassium dichromate 
in iV-H2S04. C. Marie observed that an acidic soln. of potassium dichromate slowly 
attacks platinum. 8. Cooke found that acidic soln. of potassium dichromate are 
rapidly reduced by hydrogen in the presence of platinum. C. F. Schonbein noted 
that soln. of potassium chromate in the presence of platinum black colour blue a 
soln. of starch and potassium iodide. M. Seller, and E. Muller and M. Seller found 
that with a smooth platinum anode, a soln. of chrome alum in iV-H2S04 is not 
appreciably oxidized to chromic acid, and with a platinized jdatinum anode, the 
oxidation proceeds about one-third as far as it does with an anode of lead dioxide. 
A. F. Joseph and W. N. Rae noted a marked attack by chromium phosphate at 
1200"^. The decomposition of soln. of chromous salts» 2Cr**-f2H*— 2Cr***“|-H2, 
was studied by T. Doring, K. Jablczynsky, and R. Peters. C. Fromme studied 
the electrochemical behaviour of chromic acid towards platinum — vide Bunsen’s 
cell. A. Chilesotti studied the favourable action of platinum cathodes in the 
electrolytic reduction of molybdates. C. Paal and H. Biittner found ammonium 
molybdate is reduced by colloidal platinum. 0. Ruff and co-workers observed 
that platinum resists the action of tungsten hexafluoride, but not of uranium 
hexafluoride. 

C. Marie observed that platinum is oxidized by potassium permanganate in 
a 2 per cent. soln. of sodium hydroxide, or in sulphuric acid ; A. H. Allen, however, 
observed no attack with sulphuric acid containing potassium permanganate. 
W. Foster found that finely-divided platinum favours the reduction of 
potassium permanganate ; 2KMn04-f-H20— 2K0H+Mn207 ; and Mn207+4H20 
~2Mn(0H)4+30. C. Marie observed that acidic or alkaline soln. of potassium 
permanganate slowly attack platinum. E. Schaer noted that the presence of 
colloidal platinum favoured the oxidation of some organic substances by per- 
manganates. R. Peters found manganese trichloride is very unstable in the 
presence of platinized platinum. W. Foster said that dil. neutral soln. of potassium 
permanganate are reduced by finely-divided platinum. R. B. Sosman and 
J. C. Hostetter, and J. W. Greig and co-workers found that at 1600°, in air, platinum 
reduces both ferric oxide and ferrosic oxide, oxygen is evolved, and a solid soln. 
of iron in platinum is formed ; and the reaction occurs at 1200° if the oxygen pres- 
sure is small. Hence platinum crucibles sometimes increase in weight if used to 
heat iron oxides at a high temp. J. Napier did not find platinum to be attacked 
by soln. of ferric salts. According to A. B6champ and C. 8t. Pierre, J. Personne, 
H. Schild, A. L. Beebe, and D. Tommasi, ferric chloride is reduced to ferrous chloride 
by platinum ; and the subject was discussed by C. 8t. Pierre. C. Marie observed no 
attack by ferric chloride. E. 8chaer noted that the presence of colloidal platinum 
favoured the oxidation of some organic substances by ferric salts. J. Eggert 
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studied the reduction of ferric salts by colloidal soln. of platinum. S, Cooke noted 
the reduction of ferric salts by hydrogenized platinum. E. Muller and G. Wegclin 
found that the presence of platinum favoured the reduction of ferric chloride by 
zinc ; and R. Peters, W. Manchot and J. Herzog, and E. Oberer, the reduction 
of cobaltic salts. C. 8t. Pierre noted that palladic chloride is partially reduced 
by platinum, and E. Bose studied the equilibrium between platinum and platinic 
chloride. E. W. Hilgard found that spongy platinum favours the decomposition 
of potassium chloioplatinate. J. A. Buchner studied the action of ammonium 
nitrate on platinum. C. Claus, J. Lang, 0. Kottig, and 8. Tennant noted that 
fused potassium nitrate attacks platinum. The metal is also attacked by molten 
barium and strontium nitrates. H. St. C. Deville and H. Debray noted that when 
platinum is treated with iron disulphide in fused borax, platinum sulphide is formed. 

According to A. Frumkin and A. Obrutscheva, if a hydrogen electrode is 
immersed in a soln. of a neutral salt, e.g. sodium sulphate, in which the osmotic 
press, of the hydrogen ions is less than the electrolytic soln. tension of the electrode, 
a small amount of hydrogen ions will pass into soln. and the resulting negative 
charge on the surface of the electrode will attract sodium ions from the soln., 
which will therefore become acid. A. Frumkin and A. Donde observed that 
purified spongy platinum, well-washed with purified water in an atm. of hydrogen, 
adsorbs alkali from a soln. of sodium sulphate ; the alkali is not comj)letely removed 
by washing with a considerable quantity of water, so that the amount of acid 
liberated is always in excess of that of the alkali. It has not been found possible 
to prepare spongy platinum in presence of oxygen which adsorbs acid and liberates 
alkali. Charcoal treated with platinum and activated in air adsorbs acid from 
potassium chloride soln. and liberates alkali, whereas the opposite effect is observed 
in an atm. of hydrogen. Addition of thiocarbamide to the potassium chloride soln. 
poisons the platinum, and the charcoal then adsorbs only acid independently of 
the gaseous atm. I. M. Kolthoff and T. Kameda also observed that platinized- 
platinum, in an atm. of hydrogen, adsorbs the cation from a neutral salt soln., 
and an eq. amount of free acid is formed in the soln. Zinc sulphate soln., in an 
atm. of hydrogen, increased in acidity to an extent eq. to the amount of zinc 
adsorbed by the platinum. Ammonium chloride likewise became slightly acid, 
but in oxygen such soln. became very distinctly acid, and the acidity increased 
the longer the oxygen was passed. This is attributed to the formation of hexa- 
aquoplatinic acid, which reacts with the ammonium ions present : 
+2NH4->(NH4)2Pt(OH)6-t-2H. Similar results were obtained with trimethyl- 
ammonium and potassium chlorides. No acid adsorption from hydrochloric acid 
occurs in a hydrogen atm., but in an oxygen atm. there is eq. adsorj)tion of hydrogen 
and chlorine ions. Sodium hydroxide is strongly adsorbed in a hydrogen atm. ; 
maximum adsorption occurs at a concentration of 0*0007iV. This adsorption is 
increased by addition of sodium chloride, and in presence of large amounts of the 
latter the maximum disappears. In the presence of oxygen the hexa-aquoifiatinic 
acid formed neutralises some of the alkali, and only apparent adsorption of the 
latter, therefore, takes place. F. Todt observed that the hydrolytic adsorption in 
phosphate buffer soln. containing potassium chloride, at a platinized-platinum 
surface, gives rise to acid in amount sufficient to account for the hydrogen effect 
observed by L. Wolff. H. Gall and W. Manchot studied the reducing action of 
hydrogen and platinum on various inorganic salts. 

Reactions of platinum of analytic^ interest. — A soln. of hydrochloroplatinic 
acid gives no precipitate with hydrochloric acid, but the soln. gives yellow pre- 
cipitates of the sparingly soluble chloroplatinates when treated with cone. soln. of 
potassium or ammonium chloride. When the soln. of hydrochloroplatinic acid 
is treated with hydrogen sulphide in the cold, platinum disulphide is slowly pre- 
cipitated, the precipitation is faster with a warm soln. N. W. Fischer observed 
that the limit of the reaction occurs with a soln. containing one part of platinum 
in 30,000 parts of liquid. According to R. Gaze, the precipitation is incomplete — 



172 


INORGANIC AND THEPRETICAL CHEMISTRY 


perhaps a colloidal soln. is formed — but if some mercuric chloride is present, the 
platinum disulphide is formed rapidly and completely along with the mercuric 
sulphide. U. Antony and A. Lucchesi observed that the precipitation is quantita- 
tive with cone. soln. at 90°, but not at 15° to 18° ; with dil. soln., colloidal sulphide 
is formed. H. Reinsch observed no precipitation in soln. of one part of platinic 
chloride in 100 parts of water and 25 parts of hydrochloric acid ; and N. W. Fischer 
added that the precipitate is soluble in hydrochloric acid. Actually the precipitated 
sulphide is insoluble in mineral acids, but readily soluble in aqua regia ; it is slowly 
dissolved by alkali sulphides, but is more readily soluble in alkali polysulphides from 
which soln. it is precipitated by acids. A soln. of ammonium sulphide precipitates 
platinum sulphide ; if ammonium polysulphide is employed the precipitation is 
slow in the cold, but faster with warm soln. Complete precipitation is attained 
with difficulty. 

The soln. of hydrochloroplatinic acid is reduced by stannous chloride to hydro- 
chloroplatinous acid, not to the metal ; if the soln. is acidified with hydrochloric 
acid, and only a small proportion of platinum is present, the liquid becomes yellow, 
and, according to L. Wohler and A. Spengel, there is formed a colloid analogous to 
purple of Cassius. N. W. Fischer said that the limit to the coloration is 1 part 
of platinum in 100,000 parts of liquid ; and J. L. Lassaigne observed that 1 part 
in 10,000 parts of liquid gives a reddish-yellow liquid and a precipitate ; with 

20.000 parts of liquid, a paler reddish-yellow liquid ; with 40,000 parts of liquid, 
an orange-yellow colour ; with 80,000 parts of liquid, a yellowish-colour ; but with 

160.000 parts of liquid, a pale yellow ; and with 640,000 parts of liquid, a very 
pale yellow colour. L. Wohler and A. Spengel said that the sensitiveness of the 
test is 10"7 grm. of platinum in a c.c. of liquid ; and R. Ruer, 0*01 mgrm. of platinum 
in 10 c.c. of liquid. A deep, reddish-yellow precipitate is produced by mercurous 
nitrate. R. Bottger found that a distinct yellow colour is produced by mercurous 
nitrate when 1 part of platinum is present in 100,000 parts of liquid. G. Forch- 
hammer found the sensitiveness in the presence of nitric acid is 1 in 10,000. Unlike 
the corresponding reaction with gold, ferrous salts do not precipitate platinum 
from acidic soln. of hydrochloroplatinic acid ; but in a soln. which has been 
neutralized with sodium carbonate, platinum is precipitated along with ferric 
hydroxide. Unlike gold also, oxalic acid does not precipitate the metal from soln. 
of hydrochloroplatinic acid. When treated with alkali iodides, hydrochloroplatinic 
acid is reduced to hydrochloroplatinous acid, with the separation of iodine, and 
A. Walcker, and F. Field arranged the conditions to detect 1 grm. of platinum in 
over 1,000, (XX) c.c. of soln. J. L. Lassaigne said that with 1 part of platinum in 

10.000 parts of liquid, an orange-yellow colour passing to red is formed ; with 

20.000 parts of liquid, a yellow colour is produced which soon becomes red ; with 

40.000 parts of liquid, the colour is first yellowish and then rose coloured ; with 

160.000 parts of liquid, a rose colour is produced in a few minutes ; and with 

320.000 parts of liquid, a scarcely perceptible rose colour appears after some time. 
F. Emich and J. Donau said the sensitiveness is such as to detect 0*000005 grm. of 
platinum. G. G. Aquilina recommended iodic acid as a test for detecting platinum. 
0. Brunck found that sodium hsrposulphite reduces platinic to platinous chloride 
with the precipitation of sulphur. R. Doht precipitated platinum by boiling the 
soln. with hypophosphorous add. Unlike gold soln., metallic platinum is not 
precipitated from hydrochloroplatinic acid by sulphurous acid, acetylene, 
hydroxylamine, and hydrogen dioxide in alkaline soln. ; and metallic platinum 
is precipitated from the hot soln. by formic acid, by formaldehyde, by glycerol 
and sodium hydroxide, by hydrazine, by magnesium, and by zinc. W. N. Ivanoff 
observed that soln. of platinum salts give a precipitate with thiocyanate. When 
platinum salts are boiled with pyrocatechol or pyrogallol, a blood-red soln. is 
produced which changes to dark brownish-red ; and when a platinum salt soln. 
is made alkaline with ammonia, the same coloration is produced with resorcinol 
(8. C. Ogbum). W. Singleton recommended as tests for platinum, ammoniacal 
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resorcinol soln., reduction with stannous chloride, microscopical test with hexa- 
methylenetetramine or potassium chloride, addition of sodium thiocyanate and 
ammonium nitrate. According to E. Sonstadt, when mercury of a high degree 
of purity is agitated with a soln. of 1 part of platinochloride in 3,000,000 parts of 
water, the precipitation of platinum can be recognized. G. Malatesta and E. di Nola 
found that with very dil. soln. of hydrochloroplatinic acid, benzidine in acetic 
acid soln. gives a flocculent bluish precipitate. The sensitiveness is equal to 
0-0000125 part of platinum. V. G. Chlopin said that platinous salts give no pre- 
cipitate, and cone. soln. of platinic salts, a rose-red precipitate. M. Wunder and 
V. Thuringer found that the precipitation with dimethylglyoxime is not quantita- 
tive. R. Meldrum detected 1 part of platinum in 5000 parts of liquid by pre- 
cipitation with potassium terrocyanide. 

The physiological action of platinum salts. — The toxic and (corrosive action 
of platinum salts introduced in the stomach of animals was observed by 
C. G. Gmelin.26 According to F. Hofer, a dose of 1-25 grms. of platinum chloride 
or 1-87 grms. of sodium chloroplatinate, has a marked poisonous action. Cone, 
soln. of platinic chloride produce irritation of the skin, and erythema ; the mucous 
membrane is irritated, and the brain is affected. Sodium chloroplatinate has a 
milder action. The therapeutic action has some analogies with those of mercury, 
iodine, gold, and arsenic, but platinum salts act less strongly than auric or mercuric 
chlorides. Platinum salts were once used as remedies for syphilis, and rheumatic 
affections. J. A. Blake said that the lethal dose for injections is 0*02 mgrm. per 
kgrm., and that the relative toxic actions of gold, platinum, and lithium are as 
1 • iV • ijV* Hardman and C. H. Wright reported that a child accidentally 

swallowed 8 grains of potassium chloroplatinite. This was attended by vomiting 
and diarrhoea with the usual symptoms of gastro-enteritis ; the child collapsed, 
and in spite of treatment, died from cardiac failure in five hours. At the autopsy, 
the mucous membrane of the stomach was found to be pale except for a patch of 
brownish-yellow staining on the posterior wall ; the spleen was enlarged and the 
kidneys, highly congested, displayed punctiform htemorrhages ; a chronic intus- 
susception was found which possibly had something to do with the fatal termina- 
tion. Platinum was found in the stomach and intestines. J. A. Blake studied 
the relation between the valency and the biological action of platinum salts ; and 
F. Hofmeister found that increasing the number of NHg-groups in the platinum 
ammines favours the development of the toxicity, but differences in constitution 
and valency had no appreciable effect. J. Dunin-Borkowsky and Z. Szymanowsky 
observed no connection between the agglutinating and hsemolyzing power of salts 
of the heavy metals and the valency or chemical relationships of the metals. 

C. Foa and A. Aggazzotti observed that intravenous injections of colloidal 
platinum had no perceptible effect on dogs. A. Robin and G. Bardet found that the 
colloid increased the separation of urea, uric acid and indoxyl, and raised the 
respiratory quotient. M. Ascoli and G. Izar showed that when administered to 
man hypodermically and intravenously, there is an increase in the output of 
nitrogenous compounds. W, Chonstein studied the effect of subcutaneous or 
intravenous injection of sodium chloroplatinate on the elimination of nitrogen 
compounds. According to J. Jiitt, oxyhsemoglobin readily forms compounds with 
salts and double salts of the heavy metals ; the compounds thus obtained are very 
sparingly soluble in blood, especially in the presence of sodium chloride. The 
metallic compounds are obtained by the replacement of five hydrogen atoms in 
oxyhsemoglobin by five atoms of a metal, the valency of the metal appearing to be 
without influence. The main action of heavy metals as poisons is that the forma- 
tion of the metallic compounds with the oxyhajmoglobin renders the blood incapable 
of acting as an oxygen carrier. The physiological action of platinic chloride was 
studied by A. W. Pell. J. Feigl and A. Rollet found that the colloid has a specific 
action in promoting the gastric secretion of a dog, which is not possessed by metals 
when administered in the form of ordinary ionizable salts. A. Robin and G. Bardet 
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observed that in some infectious maladies, the colloid promoted oxidation of the 
tissues, and the cure of the disease. C. Levaditi and co-workers found the double 
thiosulphate of platinum and sodium to be less active than the corresponding 
salt of gold in its trypanocidal action on rabbits. 

Compact platinum was four^d by H. Thiele and K. Wolf to have no baneful 
action on bacteria. B. Behring, X. Bitter, E. Rosenthal and W. Bamberger, and 
the Farbwerke vorm. Meister, Lucius und Briining studied the value of platinum 
salts as antiseptics ; A. Calmette, A. Pedler, and T. L. Brunton and J. Fayrer, as 
antidotes for snake poisoning. H. Micheels and P. de Heen, the favourable action 
on the germination of wheat ; A. Chassevant and C. Richet, the inhibiting action 
on the lactic fermentation of whey ; A. Devaux, the non-fixation of platinum by 
the cell walls of plant stems from which the calcium and magnesium salts have 
been abstracted by acids ; and T. Thunberg, the null-effect of hydrochloroplatinic 
acid on the absorption of oxygen by lecithin. 

Some uses of platinum. — C. Ridolfi^e tried plating copper and brass with 
platinum leaf to make stills and evaporating pans, but not successfully. Platinum 
plating gives a non-tarnishable coating for silver and base metals. Platinum 
generally alloyed with 10 per cent, of iridium has been employed in making standard 
international measures of length, and weight ; the metal is employed in the pro- 
duction of mirrors, and cross-wires for optical instruments ; and in the construction 
of pyrometers — e.g. thermo-couple, contact breakers and resistance pyrometers, 
as well as optical pyrometers. The metal is used in the construction of chemical 
apparatus — e.g. crucibles, gooch filters, electrodes, etc. K. Falck described the 
use of platinum in dental work as alloys and pins for artificial teeth, foil for crowns, 
and supports for dentures ; in electro-analytical work, a catalyst in numerous 
chemical reactions — the oxidation of ammonia, and of sulphur dioxide — and in 
the construction of automatic gas-lighters ; in the electrical industries for glass- 
to-metal joints, and for various contacts particularly if arcing is liable to occur. 
Platinum or platinum-iridium points are used for hypodermic syringes, and for 
cautery points. Platinum or a gold-platinum alloy is used in the artificial silk 
industry for spinnerets ; and for spraying jets in the manufacture of sulphuric 
acid. Platinum and its alloys are used as a non-magnetic substitute for steel in 
some chronometers and watches. It has been tried in the construction of incan- 
descent lamps, as a resistance material in the construction of electrically heated 
muffles, as platinum points in magnetos for aeroplane motors, etc. Investigations 
are being made of platinum-iridium flutes which are said to have a greater purity 
of tone than flutes made of other materials. The salts of platinum are also 
employed as reagents — e.g. in the determination of potassium, rubidium, and 
caesium — and in photographic work — e.g. in platinum printing, and toning. 

According to B. N. Menschutkin, in 1828, the Russian Government had accumu- 
lated large stores of platinum from the Uralian districts, and the metal was minted 
as coins of 3, 6, and 12 roubles. This was continued until 1845, when the minting 
was stopped and the coins withdrawn from circulation, the reason being that 
the Russian Government was unable to fix and maintain the price of the metal, 
so that large quantities of coins passed to other countries. Some platinum medals 
have also been struck. Platinum is also employed in jewellery. 
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§ 16. The Atomic Weight and Valency of Platinum 

Platinum forms the two chlorides — PtCl2 and PtCl4 — where the metal is respec- 
tively bivalent and quadrivalent. This is confirmed by the two oxides, PtO, and 
Pt02. Platinum is univalent in the platinum monochloride studied by S. 8treicher,i 
L. Wohler and S. Streicher, and W. Manchot and G. Lehmann obtained evidence 
of the formation of univalent platinum — vide infra, platinum suboxidc. Platinum 
is tervalent (i) in an ill-defined brown oxide, and hydrated oxide, (ii) in platinum 
trichloride studied by F. Martin, L. Wohler and F. Martin, P. C. Ray and 
N. N. Ghosh, and L. Pigeon ; (hi) in M. Blondel’s yellow acid, HPt(S04)2.6H20, 
and in the yellow potassium salt, KPt(S04)2.H20 ; (iv) in S. M. Jorgensen’s 
reddish-brown a-Pt(NH3) en and the analogous red a-Pt(NH3) py CI3 ; (v) in 
L. A. Tschugaefi and I. I. Tscherniaeff’s black j3-Pt(NH3)2(OH)Cl2, and the red 
PtenCls, and in the red crystals obtained by H. D. K. Drew and co-workers by 
mixing a-[Pt(NH3) en CI2 ] and a-[Pt(NH3) en CI4] ; and (vi) in the palladium 
salts and in the black Pt(NH3)2Cl3 prepared by H. D. K. Drew and co-workers. 

E. G. Cox and co-workers discussed the planar structure of complex salts of bivalent 
platinum. J. F. Heyes said that the metal at high temp, behaves as a bivalent 
element, and at ordinary temp, as a quadrivalent element. W. Biltz discussed 
the effect of temp, on the valency of platinum towards oxygen. F. Kohlrausch 
deduced from his electrolytic observations that the metal behaves as if its valency 
were between 2 and 3, and L. Holborn and L. Austin obtained a similar conclusion 
from observations on the cathodic spluttering of platinum. The platinum chlorides, 
nitrites, etc., exhibit a strong tendency to form complex molecules so that the 
platinum in potassium nitritoplatinite, K2Pt(N02)4, and in potassium chloro- 
platinite, K2PtCl4, behaves as if it were sexivalent ; and in potassium chloro- 
platinate, K2PtCl6, as if it were octovalent. The constitution of these salts, and 
of the ammines has been discussed byl. I. Tscherniaeff, A. A. Frinberg, C. W. Blom- 
strand, F. P. J. Dwyer and D. P. Mellor, P. T. Cleve, 8. M. Jorgensen, A. Werner, 
etc., in connection with the ammines — 49. 19 — and the cobaltammines — 67. 17, 
1835. The primary valency of platinum in the chloroplatinates is four. The 
subject was discussed by T. M. Lowry. H. Topsoe considers the complex chlorides 
of the type : 2RCl.PtCl4 are isomorphous with the analogous complex fluorides of 
tin, titanium, zirconium, and silicon, and the analogous chlorostannates ; and 
I. Bellucci and N. Parravano showed that the potassium salts of plumbic, stannic, 
and platinic acids are isomorphous. H. Reihlen and W. Hiihn discussed the 
optical activity of some ammino-salts. There are also the hydrochloroplatinous 
acids described by L. Wohler and F. Martin — tetrachloroplatinous acid, H2PtC]4 ; 
the doubtful pentachloroplatinous acid, H2PtCl5, thought to be a derivative of 
PtCl3-platinum tervalent ; and hexachloroplatinic acid, H2PtCl6 ; and platinic 
acid, fl2Pt04 — a derivative of platinum trioxide. F. Martin, and L. Wohler and 

F. Martin showed that in the trioxide platinum is probably sexivalent, P. C. Ray 
and S. C. S. Gupta suggested that the mercaptidochloride, PtCl(C2H5)2S2, contains 
quinquivalent platinum : 
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and examples were also given by P. C. Ray and N. N. Ghosh. W. Pullinger sug- 
gested that platinum is octovahnt in the compound PtCl2.2COCl2 : 


o-pk” 

Platinum sexivalent 


ci.sPt<^o 

Platinum octovalent 


R. C. Menzics, L. A. Tschugaeff, I. I. Tschernaieff, P. T. Cleve, S. M. Jorgensen, 
C. W. Blomstrand, A. Werner, F. M. Jagcr, J. Piccard and J. H. Dardel, 
A. F. Richter, H. Reihlen and co-workers, H. Remy, A. P. Smirnoff, and 
E. G. Cox and co-workers, studied the co-ordination and stereochemistry of the 
platinum salts. 

The atomic weight of platinum approximates 195. This is in agreement with 
the sp. ht. rule ; with the isomorphism rule — vide supra ; and with the usual 
location of the metal in the periodic table. The position of platinum in the periodic 
table was discussed by R. Abegg,^ E. Q. Adams, U. Alvisi, T. Bailey, G. H. Bailey 
and T. C. Lamb, H. Bassett, E. Baur, A. E. de Chancourtois, L. de Boisbaudran 
and A. de Lapparent, A. van den Broek, T. Carnelley, R. M. Deeley, J. Delauney, 
J. Delauney and M. Gamier, G. Errera, L. R. Gibbes, A. J. Hopkins, J. L. Howe, 
J. Konigsberger, S. M. Losanitsch, R. Lorenz, F. H. Loring, D. I. Mendeleeff, 
J. Monckman, J. A. R. Newlands, W. Preyer, 1). Radulescu, J. W. Retgers, 
G. Rudorf, J. R. Rydberg, W. Sander, K. Scheringa, K. Schirmcisen, E. Schulze, 
E. von Stackelberg, G. Tammann, J. Thomsen, B. N. Tschitscherin, F. P. Venable, 
A. Vosmaer, J. Walker, G. Wendt, A. Werner, and 0. Zengelis. 

Some attempts were made by J. J. Berzelius ^ in 1813, by L. N. Vaucpielin, 
and by E. Davy in 181 7 to determine the atomic weight of platinum. J. J. Berzelius’ 
analysis of platinous chloride furnished 194*7 for the atomic weight of platinum, 
and later, he analyzed potassium chloroplatinate, and obtained 198*3 from the 
ratio K2PtCl0 : 4C1 ; 196*6 from the ratio K2PtCl0 : 2KC1 ; 197*4 from the ratio 
K2Pt(/l6 : Pt ; and 197*1 from the ratio 2KC1 : Pt. These results were sup])orted 
by the values 197*68 to 198*12 reported by T. Andrews to be derived from a deter- 
mination of the platinum and chlorine in potassium chloroplatinate dried at 105°. 
J. S. Stas emphasized the difficulty involved in removing the last traces of water 
from this salt. 

The atomic weights obtained by J. J. Berzelius, and T. Andrews are far too 
high, and they are generally rejected from the computation of average values. 
In 1881, K. Seubert showed that the value is nearer 195 than 197, for he calculated 
195*13 from the ratio (NH4)2PtCl0 : Pt ; 197*22 from (NH4)2PtCl6 : 6AgCl ; 194*83 
from K2ptCl6 : Pt ; 195*06 from KaPtClg : 2KC1 ; and 195*31 from K2PtCl6 : 4AgCl. 
These results were confirmed by those of W. Halberstadt, who obtained 194*65 
from the ratio PtBr4 : Pt ; 194*87 from (NH4)9PtBr0 : Pt ; 195*08 from 

K2PtBr6 :Pt; 195*78 from KgPtBre : 2KBr ; 195*o‘l from (NH4)9PtCl6 : Pt ; 
194*75 from KgPtClp : Pt ; and 195*29 from KaPtClg : 2KC1. The analyses of 
potassium chloroplatinate by W. Dittmar and J. McArthur involve corrections for 
some hydroxyl replacing chlorine, and hydrogen replacing potassium, and they 
calculated 195*50 from the ratio 2KC1 : Pt. F. Schulz obtained 194*5 from five 
analyses of ammonium chloroplatinate. 

E. H. Archibald obtained values based on analyses of potassium and ammonium 
chloroplatinates and bromoplatinates. The analyses of potassium chloroplatinate 
furnish 195*213 from the ratio K2CI6 : Pt ; 195*219 from 4AgCl : Pt ; 195*236 
from 2AgCl : Pt ; 195*228 from 4AgCl : KgPtCle ; 195*274 from 2AgCl : K2PtCl6 ; 
195*220 from 4Ag : Pt ; 195*233 from 2Ag : Pt ; 195*208 from 4Ag : K2PtCl6 ; 
and 195*252 from 2Ag : K2PtCle. The analyses of potassium bromoplatinate 
furnish 195*221 from the ratio K2Br6 : Pt ; 195*225 from 4AgBr : Pt ; 195*222 
from 2AgBr : Pt ; 195*238 from 4AgBr : Pt ; 195*238 from 2AgBr : KsPtBre ; 
195*220 from 4Ag : Pt ; 195*224 from 2Ag : Pt ; 195*220 from 4Ag : KgPtBro ; 
and 195*242 from 2Ag : K2PtBr6. The analyses of ammonium chloroplatinate 
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furnished 195-191 from the ratio (NH 4 ) 2 PtCle : Pt ; 195-216 from 6AgCl : Pt ; 
195-245 from 6AgCl : (NIl 4 ) 2 PtCle ; 195*213 from 6Ag : Pt ; and 195-241 from 
6Ag : (NH 4 ) 2 PtCl 6 . The analyses of ammonium bromoplatinate furnished 195-206 
from the ratio (NH 4 ) 2 PtBr 6 : Pt ; 195-214 from 6AgBr : Pt ; 195-242 from 

6Ag : (NH 4 ) 2 PtBr 6 ; 195*220 from 6Ag : Pt ; and 195*244 from 6Ag : (NH 4 ) 2 PtBre. 
The best representative value from E. H. Archibald’s determinations is 195*22. 

The international standard for the best representative value of the atomic 
weight of platinum for 1931 is 195-2, and representative values were discussed by 
F. W. Clarke, L. Meyer and K. Selibert, J. D. von der Plaats, W. M. Watts, 
T. W. Richards, W. A. Noyes, G. D. Hinrichs, and A. Viirtheim. 

C. T. Heycock and F. H. Neville ^ discussed the molecular state of platinum 
in alloys with cadmium, lead, and bismuth ; and E. 0. von Lippmann estimated 
30 to 40 atoms per molecule. W. C. Roberts-Austen added that experiments on 
the diffusion of platinum suggested that the molecules are more complex than those 
of silver, or gold. The relations between the elements and their at. wts. were dis- 
cussed by G. Osann, M. Gerber, F. Sanford, and 0. A. Martins ; the relations 
between the at. wts. and the affinities of the elements, by E. Donath and J. Mayr- 
hofer, P. Pfeiffer, and F. Gramp ; between the at. wts. and the heats of reaction, 
by M. Berthclot ; the relations between the at. wts. and the elastic constants, 
by J. Johnston ; and the relations between the at. wts. and the colour of the 
elements, by M. C. Ijea. 

The atomic number of platinum is 78. E. Amaldi,^ A. J. Dempster, B. Fuchs 
and H. Kopfermann, H. Kopfermann and K. Krebs, B. Jaeckel and H. Kopfer- 
mann, F. Allison and E. J. Murphy, and B. Venkatesa(diar and L. Sibaiya reported 
that platinum has five isotopes of atomic mass 192, (193), 194, 195, and 196 with 
the relative abundances, for the 192, 194, 195, and 196 isotopes are, respectively, 
2, 10, 13, 16 ; J. H. Bartlett studied the subject. The atomic disruption of 
platinum by the bombardment of a-particles has not been noted by E. Rutherford 
and J. Chadwick, or by H. Pettersson and G. Kirsch ; J. M. Cork and E. 0. Law- 
rence, and A. Matzner observed the atomic disintegration of platinum by bombard- 
ment with neutrons; G. Kirsch found that with a-rays from polonium, disintegration 
occurs ; and G. I. Pokrovsky said that the platinum becomes radioactive. Accord- 
ing to N. Bohr, and E. C. Stonier, the electronic structure of platinum is (2) for 
the K-shell ; (2, 2, 4) for the L-shell ; (2, 2, 4, 4, 6) for the M-shell ; (2, 2, 4, 4, 
6, 6, 8) for the N-shell ; (2, 2, 4, 4, 4) for the O-shell ; and (2) for the P-shell. 
S. K. Allison, A. E. van Arkel and J. H. de Boer, E. Bose, J. Chadwick, 
J. A. Crowther, F. Deininger, H. Eyring and A. Sherman, P. D. Foote, M. Kaha- 
novicz, S. Kato, W. Meier, B. V. Nekrasoff, C. D. Niven, J. Patterson, H. Perlitz, 
R. Pohl, G. 1. Pokrovsky, P, Ray, 0. W. Richardson, W. Humc-Rothcry, 
H. J. Walke, and H. A. Wilson made estimates of the number of electrons per 
atom of platinum. 
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§ 16. Intermetallic Compounds, and Alloys of Platinum 

J. Dewar and A. Scott i observed that platinum is very strongly attacked by 
the vapour of the alkali metals. According to H. Davy, platinum-potassium alloys 
are readily formed since the two metals when heated together unite with incan- 
descence, forming a brittle, shining mass. H. Davy observed that the alloy of 
potassium and platinum burns when heated in air, forming a yellow powder which 
gives off oxygen when heated, and is decomposed by water. K. A. Hofmann and 
H. Hiendlmaier observed that if potassium is melted with platinum in air, the 
product passes into soln. as potassium platinate. H. Davy likewise prepared 
platinum-sodium alloys. C. T. Heycock and F. H. Neville observed that platinum 
is insoluble in molten sodium. J. Dewar and A. Scott noted that platinum is 
attacked by the vapour of sodium, and V. Meyer added that sodium vapour, in 
nitrogen, begins to attack platinum at a red-heat, and the attack is greater, the 
higher the temp. F. Haber and M. Sack, and M. Sack observed that platinum 
takes up sodium when heated to redness in the vapour of the alkali metal, and when 
the metal is afterwards treated with water, it becomes loose and porous on the 
surface. According to A. Brester, a sodium-platinum alloy is formed by the 
electrolysis of sodium sulphate with a platinum cathode. P. G. Ehrhardt found 
that platinum-lithium alloys are harder than platinum itself. 

According to A. F. Gehlen,2 platinum-copper alloys are readily formed at a 
white-heat ; and E. D. Clarke obtained the alloy by melting equal weights of the 
two metals in the oxyhydrogen flame. H. le Chatelier observed that at its m.p., 
copper gives off sufficient vapour to corrode platinum. Alloys were also made 
by C. S. Brainin, C. Winkler, J. Murray, C. Barus, and F. Doerinckel. According 
to C. Krug, the two metals form alloys in all proportions. E. M. Wise and co- 
workers studied the use of the platinum-copper alloys for dental purposes. B. N. Sen 
discussed the diffusion of copper into platinum. The f.p. curve, Fig. 29, falls 
continuously from the m.p. of platinum to that of copper, and there is therefore a 
continuous series of solid soln. As pointed out by G. Tammann, no compound 
appears on the curve although C. Krug was under the impression that a platinum 
cupride, PtCu, is formed. The subject was discussed by K. Bornemann, E. Janecke, 
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K. Honda and T. Ishigaki, J. A. M. van Liempt, C. Barns, W. Guertler, and A. von 
der Kopp. N. S. Kurnakoff and V. A. Nemiloff observed the f.p. curves, Fig. 30, 
and found that solid alloys exhibit recalescence between 700° and 800° with a 
maximum of 850° with alloys having 50 at. per cent, of platinum. This indicates 
the formation of the PtCu-compound, and this is confirmed by measurements 



of the hardness (Fig. 31), conductivity, and temp, coeff. of the conductivity 
(Fig. 32) of re-heated and tempered alloys. H. Rohl discussed the clastic properties 
of the Cu 3 pt alloy. 

G. Natta, and C. Matano studied the diffusion of platinum in copper. According 
to C. Krug, alloys with 4 per cent, of platinum are rose-red ; with 10 to 12 per 
cent., bronze colour ; with 15 to 20 per cent., gold-yellow ; with 50 per cent., 



Fig. 31. — The Hardness of the Fig. 32. — The Resistance and Temperature Coefficient of 
Pt-Cu Alloys. the Pt-Cu Alloys. 

pale grey ; and with 75 per cent., it is difficult to distinguish the colour from that 
of platinum itself. F. Doerinckel said that alloys with over 40 per cent, of platinum 
are white ; A. F. Gehlen that alloys with 3*7 per cent, of platinum are rose-red ; 
and E. D. Clarke, that alloys with 50 per cent, of platinum are golden yellow. 
A. F. Gehlen said that the alloy with 3-7 per cent, of platinum had a fine-grained 
structure. H. Behrens observed that when polished surfaces are etched with 
nitric acid, deep furrows are cut between cushion-like crystals. W. Lewis found 
the sp. gr. of alloys with platinum and 

Copper. 0-969 66-7 80 83-3 88-9 92-3 96-15 100 per cent. 

Sp. gr. . 11-400 10-410 9-908 9-693 9-300 9-261 8-970 8-830 


Temperature coefficient 



196 


INORGANIC AND THEORETICAL CHEMISTRY 


W. Biltz and F. Weibka studied the at. vol. F. Doerinckel said that the alloys 
are soft and tough ; and that the hardness is between 3 and 4 on Mohs’ scale. 
F. E. Carter’s values for Brinell’s hardness of workable alloys are given in Table IV. 

Table IV. — Bbinell’s Habdness op Platinum Alloys. 


Alloy 

Percentage amount 

5 

10 

16 

20 

It 

80 

105 

140 

175 

Os .... 

117 

176 

— 

— 

Vd . 

65 

70 

73 

75 

Rh ... . 

67 

73 

77 

80 

Ru .... 

105 

158 

— 

— 

Au .... 

102 

148 

— 

— 

Ag .... 

80 

125 

170 

172 

Cu .... 

110 

135 

142 

145 

Ni .... 

]38 

195 

236 

270 


A. F. Gehlen said that the alloy with 3*7 per cent, of platinum is malleable, and 
E. D. Clarke that the 50 : 50-alloy has a sp. gr. like gold, is malleable, and easily 
filed. F. E. Carter said that with up to 10 per cent, of copper, the alloys do not 
blacken on heating, but with more copper they do blacken and become diiSicult 
to work. Alloys with up to 30 per cent, of copper may be hot rolled, but beyond 
that, the alloys are hard and brittle. C. Krug observed that alloys with over 
10 per cent, of platinum are liable to “ spitting ” when they solidify. C. H. Johans- 
son and J. 0. Linde examined the X-ray spectrum. H. J. Seemann, and C. Barns, 
and E. Sedstrom measured the sp. resistance and its temp, coefl. F. E. Carter 
said that the addition of copper to platinum raises the electrical resistance very 
markedly ; the resistance R ohms, the temp, coeff. a per c.c., and the thermal 
e.m.f. against platinum at 1100°, are : 

Copper .6 10 15 20 25 30 per cent. 

R . .227 335 430 540 530 500 

a . . 000016 000015 000015 0-00016 0-00012 — 

E.m.f. . +3-48 +5-05 — +0-80 — -505 

C. S. Brainin patented an alloy with about 25 per cent, of copper for use as high- 
resistance wires. N. S. Kurnakoff and V. A. Nemilofl’s results are summarized in 
Fig. 32. 11. le Chatelier found the thermoelectric force of platinum against an 
alloy with 5 per cent, of copper to be 1*30— 0*002402 between 0° and 1500°. 

E. Sedstrom studied the subject ; and G. Tammann and H. Wiederholdt, the 
polarization of the alloy ; and E. Vogt, and H. J. Seemann, the magnetic properties 
of the alloys. 

A. Sieverts and co-workers observed that platinum raises the solubility of 
hydrogen in molten copper. E. D. Clarke said that the 50 : 50-alloy is tarnished 
in air ; and C. Krug noted that the alloys generally resist atmospheric corrosion 
very well. A. Sieverts and E. Bergner found that platinum lowers the solubility 
of sulphur dioxide in copper. F, Doerinckel, and H. Behrens noted that alloys 
with up to 50 per cent, of platinum are etched by nitric acid. According to 
C. Winkler, alloys with [Cu] per cent, of copper, yield [Pt] per cent, of platinum 
when treated with nitric acid : 

HNO3Sp.gr. 1-398 1-298 1-190 1-298 (fuming) 

[Cu] . . 90-24 99-00 89-89 98-85 90-61 99-00 89-80 94-78 per cent. 

[Pt] . . 46-60 62-00 26-67 41*27 11-19 37-03 51-16 40-81 „ 

C. Krug said that the solubility of platinum is not influenced by the concentration 
or proportion of the acid employed, but it is affected by the duration of the action ; 
and since a portion of the copper always remains associated with the platinum, 
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he assumed that the insoluble part is a chemical compound. G. Tammann's study 
of the action of gold chloride, nitric acid sp. gr. 1*44, fuming hydrochloric acid, 
palladium chloride, ferric chloride, cupric chloride, mercurous nitrate, ammonium 
sulphide, and sodium sulphide indicated a limit with alloys having up to 32 per 
cent, of platinum. 

J. P. J. d’Arcet ^ prepared platinum-silver alloys by melting the component 
metals together. H. le Chatelier observed that molten silver at its m.p. gives off 
enough vapour to attack platinum. F. E. Carter said that silver rapidly hardens 
platinum, and alloys used in dentistry, and in making electrical contacts are fairly 
ductile. The so-called dental alloys, first and second qualities, contain, respectively, 
66 and 75 per cent, of silver — the remainder being platinum. Some alloys con- 
taining 51 to 62 per cent, of tin, 30 to 46 per cent, of silver, 1 *3 to 5*8 per cent, of 
gold, and 0*4 to 1*6 per cent, of platinum, are, according to E. A. Smith, used in 
the preparation of dental amalgam. The silver-platinum dental alloys were 
studied by E. M. Wise and co-workers. 

J. Murray, H. Rossler, C. Winkler, F. Doerinckel, J. F. Thompson and 
E. H. Miller, A. von der Ropp, and V. Strouhal and C. Barus obtained the alloys 
by melting the constituent metals either in the blast-gas flame, the oxyhydrogen 
flame, or in high temp, furnaces. W. Truthe studied the effect of silver on platinum 
in cupellation. W. Spring noted that when platinum electroplated with silver is 
drawn into wire, the metals alloy under the severe press. E. Priwoznik obtained 
the alloy by igniting silver nitritoplatinite. 11. Rossler said that the two metals 
form alloys in all proportions, but F. E. Carter said that the alloys do not form a 
continuous series of solid soln. as in the case of platinum alloyed with gold, or 
palladium with silver. The metals do not readily dissolve in one another, and they 
tend to separate on cooling. J. Prinsep attempted to measure the m.p. of silver- 
platinum alloys by a gold air thermometer ; and to use the alloys as pyroscopes. 
C. T. Heycock and F. H. Neville observed that adding 3*55 per cent, of platinum 
to silver raised the f.p. to 990"^. F. Doerinckel found that a series of solid soln. 
is formed with from 0 to 48 per cent, of platinum ; the composition of the end- 
member of the series is 'platinum diargentide, PtAg 2 , but it is not considered to be 
a chemical individual. Above 1184°, it decomposes into crystals rich in platinum, 
and a fused mass with about 32 per cent, of platinum. J. F. Thompson and 
E. H. Miller thought it possible that a compound is formed because of some irregu- 




Figs. 33 and 34. — Freezing-point Curves of the Silver-Platinum Alloys. 


larities in the solvent action of nitric acid ; and for similar reasons A. von der 
Ropp suggested that platinum hsmit'riargentide, Pt 2 Ag 3 , is formed. G. Tammann 
added that no evidence of any compound of the two elements appears on the f.p. 
curve. N. S. Kumakoff and W. A. Nemiloff’s correction of F. Doerinckel’s curve 
is shown in Fig. 33, where A represents a solid soln. of platinum in silver ; B, a 
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solid soln. of silver in platinum ; and a mixture of the two solid soln. Obser- 

vations on the subject were made by W. Guertler, G. Natta, K. Bornemann, and 
E. Janecke. C. H. Johansson and J. 0. Linde’s results are summarized in Fig. 34, 
where the Greek letters refer to solid soln. 

According to J. F. Thompson and E. H. Miller, under the microscope, the 
alloy with l6-39 per cent, of platinum consists of crystals set in a non-composite 
ground mass. On cooling from 1200°, a development of heat was observed at 
1045° to 1050°, and a much larger development at 1000°. The alloy containing 
20-59 per cent, platinum, when cooled from 1100°, developed heat at 1085° and 
possibly also at 995°. The microstructure showed large, white dendrites in a 
non -composite ground mass. The alloy containing 31*46 per cent, platinum, on 
cooling from 1300°, gave marked but irregular developments of heat between 
1 170" and 1 100°. The structure consisted of grey crystals in a dark ground mass. 
The alloy containing 37*89 per cent, platinum resembled the 31 *46 per cent, alloy 
in structure, but gave sharp developments of heat at 1240° and 1170°. The alloy 
containing 57*05 per cent, platinum also resembled the 31*46 per cent, alloy in 
structure ; on cooling from 1400°, it gave developments of heat at 1240°, 1180°, 
and 1090°. K. Gebhard and H. J. Wiester studied the recrystallization of the 
platinum-silver alloys. C. H. Johansson and J. 0. Linde's results for the lattice 
constant of the alloys are summarized in Fig. 35. The results for the dotted lines 



Fio. 35. — The Lattice Constants 
of the Platinum-Silver Alloys. 



Fig. 36. — The Hardness and Tenacity of Platinum- 
Silver Alloys. 


refer to solid soln. The alloys for up to about 30 per cent, platinum were quenched 
from 750° to 850°, and those above 50 at. per cent, jilatinurn were quenched from 
1150°. The X-radiograms were studied by J. Weerts. The sp. gr. referred to 
water at 4° is : 


Platinum . 0 10-39 20-59 31-46 37-89 

Sp.gr. . 10-61 11-17 11-80 12-57 13-19 

W. Lewis gave for the sp. gr. of alloys with 


Silver . 50 66-7 75 87-5 

Sp. gr. . 13-535 12-452 11-790 10-867 


57-05 j)er cent. 
14-25 


100 per cent. 
10-980 


W. Biltz and F. Weibka studied the at. vol. J. P. J. d’Arcet observed that the 
alloys of platinum with silver are less white, less malleable, and less hard than 
silver, and when quietly fused, an alloy richer in platinum collects at the bottom. 
C. Winkler obtained analogous results. J. F. Thompson and E. H. Miller observed 
that alloys with over 30 per cent, of platinum are much harder than those with a 
lower proportion of platinum, and the hardness increases as the proportion of 
platinum increases ; and F. Doerinckel added that alloys with up to 30 per cent, 
of platinum are scarcely harder than their components, but beyond that point 
the hardness increases, and an alloy with 70 per cent, of platinum is rather harder 
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than calcite. N. S. KurnakofE and W. A. Nemiloff's measurements of Brinell's 
hardness of alloys annealed at 650°, and at 950° to 1050°, and of the tensile strength 
in kgrms. per sq. mm. are summarized in Fig. 36 — vide Table IV. W. Geibel's 
measurements of the tensile strength of 1 mm. wires are summarized in Fig. 37. 
These alloys were used by H. Bush for hooks and rivets. 

A. Matthiessen found the linear thermal expansion of alloys with 66 per cent, 
of silver to be l^lQ(l+0-0^l4:lbd-{-0*0>jl0l6‘^) ; and the cubic expansion 
^;=t;Q(l-[-0-044:246d+0*07322d-). F. A. Schulze gave for the thermal conductivity, Jcj 

Platinum . 0 *’ 10 25 30 33 per cent. 

k . . 1 08 0-98 0-.38 0-31 0-30 

J. F. Thompson and E. H. Miller noted that alloys with over 40 per cent, of silver 
do not spit perceptibly on solidification. E. Hagen and H. Rubens measured the 
emissivity of the alloys ; and H. Weisz found that i)latinum acts as a nucleus for 
the solarization of silver bromide films in photography. 

A. Matthiessen and C. Vogt found that the curve for the electrical conductivity 
has a break for alloys with 33 per cent, of platinum. The conductivity 



Platinum-Silver Alloys. Silver Alloys. 


of an alloy with 66*6 per cent, of silver, or 16*95 vols. per cent, of platinum, is 6*696 
when that of silver alone is 100 ; and at 0°, 6*696-O*OO221d+O*O5l39302. 
A. Matthiessen and C, Vogt also gave for alloys with 5*5 vols. per cent, of platinum, 
18*031— 0*013950+0*05118202 ; and 2*51 vols. per cent, of platinum 31*640 
—0*039360+0*05364202. Measurements were also made by 0. Barus, D. A. G. Brugge- 
man, and W. Geibel ; and J. F. Thompson and E. H. Miller gave for the resistance 
in ohms, K, 

Platinum . . 0 10*39 20*59 31*46 37*89 per cent, 

i? . . . 0*0217 0*0918 0*1814 0*2914 0*3110 

J. Dewar and J. A. Fleming gave for an alloy with 66 per cent, of silver, 

99 * 3 ® ] 8 * 36 ® 1 ® - 80 ® - 100 ° - 182 ® 

If . 0*0427400 OO 426905 0*0426824 OO 4263 II OO 426 IO 8 OO 425537 

N. S. Kurnakoff and W. A. NemilofE’s measurements of the sp. resistance, ii^x 10®, 
of the sp. conductivity, K X 10~4, and of the temp. coefE. of the resistance between 
25° and 100° are summarized in Fig. 38, and those of C. H. Johansson and J . 0. Linde 
in Fig. 39. P. Wenke and M. Wien studied the effect with thin films. Observations 
on the temp. coefF. were made by C. Barus, C. G. Knott and J. G. McGregor, 
H. Chevallier, and F. Uppenborn. The effect of an alternating current was studied 
by R. S. Willows ; the effect of torsion, by H. Tomlinson, and J. Klemencic ; and 
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a comparison of the ratio of the thermal, k, and the electrical, K, conductivities 
at 25°, by F. A. Schulze. 


Platinum 
KxlO* . 
kIKxW 


0 

67-36 

69 


10 

12-72 

77 


25 

4-23 

90 


30 

3-22 

96 


33 per cent. 
3-06 
106 


X 


W. G^jibel’s results for the thermoelectric force of platinum, E millivolts, against 

platinum-silver alloys are indicated in 
Fig. 40 ; and those of C. H. Johansson 
and J. 0. Linde for the platinum-silver 
alloys against silver, at 18°, in Fig. 
41. Observations were also made by 
A. W. Smith, W. H. Keesom and 
J. N. van Ende, C. G. Knott and 
J. G. McGregor, W. Broniewsky, 
V. Strouhal and 0. Barus, and H. Tom- 
linson ; and the thermoelectric force 
against copper was measured by 
J. KJemencic. F. Braun observed 
that when spluttered by a current 
from a Leyden jar, the alloy separates 
into its constituents. D. A. G. Brugge- 
man studied the dielectric constants. 

F. E. Carter observed that even 
but a lew per cent, of platinum in 
silver reduces the rate of tarnishing 
of the silver. According to J. P. J. 
d’Arcet, sulphuric acid dissolves only 
silver from platinum silver alloys. 
J. F. Thompson and E. H. Miller 
found that all the silver is dissolved 
only from alloys containing 90 per 
cent, or more silver ; alloys with less 
Thus, 
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silver do not give it all up to the acid. 


100 


Silver in alloy 
Silver in residue 


89-61 

Trace 


79-41 

0-59 


68-64 

0-98 


62- 11 
2-24 


42 96 per cent. 
2-70 


A small trace of platinum is inclined to dissolve with the silver, but by diluting 
the acid, this may be prevented. The subject was also studied by H. Carmichael ; 



Fig. 40. — Thermoelectric Properties of the Fio. 41. — Thermoelectric Properties of the 

Platinum- Silver Alloys against Platinum. Platinum-Silver Alloys against Silver. 


and A. Steinmann recommended the use of a soln. of 100 vols. of acid and 22 vols, 
of water for dissolving out the silver, the operation being twice repeated at 240°. 
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K. Hradecky observed that selenic acid dissolves silver from these alloys yielding 
a residue of platinum. 

F. Doerinckel observed that dil. nitric acid attacks the alloys with increasing 
difficulty as the proportion of platinum increases ; and when 50 per cent, of plati- 
num is present the alloy is etched only slightly. An alloy with 60 per cent, 
of platinum, and rapidly cooled from the molten state, is readily attacked by cone, 
nitric acid, but if the alloy has been annealed for 6 hrs. at 1180°, it is much more 
resistant. C. von Sickingen, and J. P. J. d’Arcet observed that although platinum 
is not attacked by nitric acid, yet it dissolves slightly when its alloys with silver 
are treated with that acid. H. How, and E. Priwoznik considered the solubility 
of the platinum to be connected with the formation of a silver nitritoplatinite. 
The solubility of the platinum in nitric acid was also observed by H. Debray, 
J. E. Herberger, P. Johnson, J. W. Mallet, H. Miller, A. D. van Riemsdyk, 
W. J. Sharwood, and H. N. Warren. C. Winkler, and A. von der Ropp showed 
that the cone, of the acid is of importance. According to J. Spiller, nitric acid of 
sp. gr. 142 will dissolve 0*75 to 1*25 per cent, of platinum from its alloy with 12 
times its weight of silver, whilst treatment with a more cone, acid is attended by 
the separation of platinum black. A less cone, acid dissolves less platinum. 
J. F. Thompson and E. H. Miller observed that alloys with less than 20 per cent, 
of silver furnish a colloidal, dark brown sol of platinum, which, after standing 
several days, flocculates and deposits the platinum as a black powder in a very 
fine state of subdivision, and leaves a colourless soln of the silver salt. According 
to A. von der Ropp, the residual platinum explodes when dried on a filter, and 
heated to about 200°. C. Winkler found that [PtJ per cent, of platinum is dissolved 
from alloys with [AgJ per cent, of silver : 

HNO 3 sp. gr. . 1-398 1-298 1-190 1-298 

, , /V ^ ^ ^ /V ^ 

[Ag] . . 90-83 99-24 90-24 99-05 89-84 98-90 90-44 94-92 

|Pt) . . 56-95 75-00 44-43 70-00 69-33 75-86 37-45 35-23 

J. F. Thompson and E. H. Miller found that with nitric acid of sp. gr. MO, the 
following proportions of platinum passed into soln. from 100 parts of alloy : 

fAlloy . . 10-39 20-59 31-46 37-89 57-05 per cent. 

Platinum<^ Residue . 3-59 6-77 24-50 35-49 52-97 

[Dissolved . 6-80 13-82 6-96 2-40 4-08 

The results are irregular, but they are taken to prove that, in assaying, platinum 
cannot be satisfactorily separated by nitric acid from its alloy with silver. 1. Koif- 
man obtained analogous results with alloys, containing 0-219 to 5-162 per cent, of 
platinum. J. E. Herberger observed that aqua regia 
extracts the platinum from the alloys and converts the 
silver into chloride. G. Tammann’s study of the action 
of gold chloride, nitric acid sp. gr. 1-4:4, fuming hydro- 
chloric acid, ferric chloride, and ammonium sulphide 
indicated a limit of reactivity with up to 35 per cent, of 
platinum. J. W. Mallet found that an alloy with 31-09 
per cent, of platinum, at ordinary temp., gradually 
absorbs five times its weight of mercury and becomes 
very brittle. E. Janecke constructed the diagram. 

Fig. 42, for platinum-silver-copper alloys, showing the 
eutectic line, and the region of solid soln. 

J. Prinsep,^ C. Hatchett, J. Murray, J. 0. Whiteley, 
and E. D. Clarke prepared some platinum-gold alloys; and alloys were also 
obtained by melting the constituent metals in the oxyhydrogen flame or in a high 
temp, furnace, by T. Erhard and A. Schertel, C. Barus, and F. Doerinckel. 
J . Weineck rolled gold-plated platinum ; and J. W. Pratt noticed that an alloy is 
formed when gold chloride is heated above its m.p. in a platinum vessel. E. M. Wise 



Fig. 42. — The Ternary 
System : Pt-Ag-Cu. 
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and J. T. Eash, and H. Bush recommended the alloys for artificial teeth; and 
dental alloys of these two metals were studied by E. M. Wise and co-workers. 

J . Prinsep attempted to measure the m.p. of gold-platinum alloys by a gold air 
thermometer, and to use the alloys as pyroscopes. W. Truthe studied the effect 
of platinum on gold in cupellation ; and E. Matthey, the liquation of the alloys. 

K. Fischbeck, A. Jedele, and W. Jost studied the rate of diffusion of platinum in 
gold. F. Doerinckel found that alloys of gold with up to 60 per cent, of platinum 
from a continuous series of solid soln., and that there is a considerable interval of 
temp, between the liquidus and solidus curves. W. Stenzel and J. Weerts found 
that the solubility of platinum in gold at 1100°, 900°, and 700° is 43, 30, and 25 at. 
per cent., and that of gold in platinum, 19, 7, and 3*5 at. per cent., respectively. 
F. Doerinckers diagram modified by A. T. Grigoreeff is given in Fig. 43. The 
region A represents a solid soln. of platinum in gold ; R, a solid soln. of gold in 
platinum ; and A +R, a mixture of the two solid soln. G. Tammann said that no 



Figs. 43 and 44. — The Freezing Point of Platinum-Gold Alloys. 

compounds are formed. The subject was discussed by W. Guertler, M. Dreibholz, 
0. Feussner, K. Bornemann, and E. Janecke. C. H. Johansson and J. 0. Linde’s 
results are summarized in Fig. 44. G. Scatchard and W. J. Hamer studied the 
theory of the solid soln. 

According to F. Doerinckel, the yellow tint imparted by gold rapidly disappears 

as the proportion of platinum increases ; the colour 

of an alloy with 10 per cent, of platinum is much 

a paler than that of gold ; with 30 per cent, of plati- 
num, the yellow tinge of gold is just perceptible ; 
and with 40 per cent, of platinum, the colour is the 
same as that of platinum. C. Hatchett said that 
the alloy of 1 part of platinum and 1 1 of gold is 
greyish-white ; L. B. G, de Morveau, that the alloy 
with 15*5 per cent, of platinum is gold coloured ; 
M. H. Klaproth, that alloys with Au : Pt exceeding 
g gold coloured ; L. Gilbert, that the colour of 
an alloy with 1 per cent, of platinum is indis- 
40 60 — eTwo tinguishable from that of gold ; and E. D. Clarke, 

Atomic per cent of platinum that the alloy with 1 part of platinum to 9*6 of 
Fig. 45. — The Lattice Constants gold is almost the colour of gold. T. Erhard and 
of the Oold-Platmum Alloys. A. Schertel observed that rapidly cooled alloys have 

a fine crystalline structure, and, slowly cooled alloys, 
a coarse crystalline structure. C. H. Johansson and J. 0. Linde’s results for the 
lattice-constants are summarized in Fig. 45. The alloys with 40 to 100 at. per 
cent, of platinum were quenched from 1200°, and those with 0 to 32 at. per cent. 
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of platinum, from 1000°. The results represented by the dotted lines were with 
samples quenched at 800°. W. Stenzel and J. Weerts found that the lattice para- 
meter of quenched homogeneous alloys is a linear function of the composition. 
W. Lewis gave for the sp. gr. of the binary alloys from platinum of sp. gr. 19-285 : 

Gold . 66-7 750 83-3 91-67 93-75 95-8 97-0 98-0 99-0 

Sp. gr. . 18-378 18-613 18-812 18-835 18-918 19-089 19-128 19-262 19-273 

F. Doerinckel found that the hardness of an alloy with 10 per cent, of platinum 
is very like that of gold ; with 20 to 30 per cent, of platinum, the same as that of 
platinum, and with over 50 per cent, of platinum, about the same as that of calcite. 
The following is a selection from A. T. Grigoreeff’s measurements of Brinell’s 
hardness, H, of the cast alloys and of annealed alloys : 

Platinum .0 5 10 20 40 60 80 90 100 

„(Cast . — 27-4 33-8 38-2 83-0 127-3 155-3 99-5 — 

"lAnn. . 13-92 30-2 34-2 37-2 77-7 92-3 128-8 IlJ-4 260 

The results of C. H. Johansson and J. 0. Unde are summarized in Fig. 46 — vide 
Table TV — for alloys quenched from 900° ; for alloys with 8 to 32 at. per cent, of 
platinum from 1000°, and with 40 to 96 at. per cent, 
of platinum from 1175° to 1225° ; and alloys an- 
nealed at 900°. W. Goedecke studied the change 
of the hardness during the ageing of the alloys ; 
and P. D. Merica, the precipitation hardness. 

C. Hatchett found that the alloy with 91*67 per 
cent, of gold is malleable ; and E. 1). Clarke, that 
alloys with 33*3 to 50 per cent, of gold are brittle. 

F. E. Carter said that the addition of gold rapidly 
hardens platinum, and that the limit of workability 
is attained with 10 per cent, of gold. The alloys 
with gold in excess work satisfactorily, but it is 
difficult to make them homogeneous. L. Nowack 
studied the age-hardening of the alloys. W. Geibel 
found that alloys with up to 20 per cent, of plati- 
num are easy to work, but alloys with 20 to 40 per 
cent, are difficult. 0. Feussner studied the harden- 
ing of the alloy by additions of the alkaline earth 
metals, magnesium, zinc, tin, iron, cobalt, and 
nickel. The tensile strengths of 1 mm. wires ex- 
pressed in kgrms. are : 

Platinum . . 0 10 20 

Tensile strength . 21-5 32 52 

The elastic modulus of an alloy with 77*8 per cent, of gold was found by G. Wertheim 
to be 9844 kgrms. per sq. mm., and the tensile strength to be 7*12 kgrms. per 
sq. mm. ; he also found the velocity of sound in the alloy to be 6*848 when that 
in air is unity. F. A. Schulze gave for the thermal conductivity, k, 

Platinum . . 0 10 20 30 40 per cent. 

k . . , 3-30 0-76 0-41 0-30 0-26 


C. H. Johansson and J. 0. Linde’s results for the thermal conductivity of the alloys 
are summarized in Fig. 47. F. E. Carter gave for Brinell’s hardness H ; Ericson’s 
ductility test in mm. ; and the resistance R ohms : 


Gold . 

5 

10 

60 

70 

80 

90 per cent. 

^ Hard 

. 177 

222 

226 

193 

158 

105 

Annealed 

. 98 

162 

174 

135 

104 

61 

Ductility 

— 

— 

6-9 

9-7 

11-3 

12-2 

n 

. 133 

— 

156 

153 

122 

70 



Pici. 46.--Bnneirs Hardness of 
tho Platinum-Gold Alloys. 


30 40 per cent. 

58 69 kgrms. 
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F. Doerinckel’s values for the m.p. are indicated in Fig. 43. T. Erhard and 
A. Schertel gave : 

Pt . 0 5 10 20 40 60 80 100 per cent. 

M.p. . 1075° 1100° 1130° 1190° 1320° 1460° 1610° 1775° 

Observations on a few isolated alloys were made by P. Silow, Y. Shimizu, J. Prinsep, 
and A. Heintz. T. Erhard and A. Schertel found that alloys with 15 to 40 per 
cent, of platinum are inclined to segregation, and similar results were obtained by 



Fig. 47. — The Thermal Conduc- 
tivity of the Platinum-Gold Alloys. 



Atomic per cent of platinum 


Fig. 48. — The Electrical Resistance of 


Platinum-Gold Alloys. 


H. Seger, and E. Matthey. According to A. D. van Riemsdyk, the presence of 
22 thousandths of platinum does not hinder superfusion and flashing in the cupella- 
tion of gold. According to W. Geibel, the electrical conductivity, K, at 0°, and 
the temp, coefl. a, between 0° and 160*^, are : 

Platinum .0 10 20 30 40 per cent. 

7vxl0< . 47-52 9-76 5-57 5-18 3-06 

a , . 0-00326 0-00098 0-00054 0-00059 0-00037 

kjKxW .71 76 85 86 93 

where the ratios of the thermal and electrical conductivities are by F. A. Schulze. 
C. H. Johansson and J. 0. Linde’s results are summarized in Fig. 48 for the electrical 

resistance of alloys quenched from dif- 
ferent temperatures. The results within 
the loop refer to alloys with two phases. 
C. Barus, and J. 0, Linde made obser- 
vations on the electrical resistance of 
the alloys. G. Scatchard and W. J. Har- 
mer studied the chemical potentials of 
liquid and solid solutions of Ag-Pt alloys. 
W. Geibel found that the thermoelectric 
force of the alloys against platinum is 
negative and increases as the proportion 
of platinum in the alloy is raised. The 
values become more negative with re- 
peated heating. C. H. Johansson and 
J. O. Linde’s results for the thermo- 
Atomic percent of platinum electric force Ex 10^ volts per degree, 

Fig. 49.— The Thermoelectric Force of against gold, at 18°, are indicated in 

Platinum-Gold Alloys against Gold. Fig. 49 ; and the results for the magnetic 
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susceptibility, in Fig. 50. Y. Shimizu studied the effect of stress on the magnetic 
susceptibility. 

P. Johnson found that nitric acid dissolves not only gold but some platinum 
from the alloys. K. W. Frohlich discussed the error involved in the determination 
of platinum when alloys with gold and silver are treated with hot sulphuric acid. 
Some platinum passes into soln. J. Weineck observed that cone, sulphuric acid, 
and molten potassium hydroxide with or without potassium nitrate, and molten 
potassium hydrosulphate have no marked action on the alloy. F. Doerinckel found 
that the alloys resist cold aqua regia very well ; soln. of potassium cyanide rapidly 
attack alloys with a low proportion of platinum ; the action is slower with increasing 
proportions of platinum ; and when 60 per cent, of platinum is present, the attack 
is slow with boiling soln. A.G. Norddeutsche Affinerie found that the alloys 
dissolve anodically in hydrochloroauric acid ; and F. Haber found that 1 1 per 
cent, hydrochloric acid, at the b.p., attacks platinum anodes as vigorously as a 
36 per cent. soln. at ordinary temp. ; but an 8 per cent, soln., at the b.p., leaves 
the platinum intact, and a soln. below 30 per cent, hydrochloric acid does not 
attack the metal at ordinary temp. L. Quennessen studied the attack by caustic 
alkalies. P. Nicolardot and J. JBoudet found that crucibles made with gold alloyed 
with 12-5 to 25 per cent, of platinum are badly attacked during the electrolysis of 
alkaline soln., and in the presence of sulphides, and sodium cyanide. 

E. Janecke represented the ternary platinam-gold-copper alloys as a con- 
tinuous series of solid soln. ; and the platinum-gold-silver alloys as a series 
of solid soln. with a gap. Fig. 51. E. Matthey noted the segregation of 



Atomic per cent, of platinum 


Fig. 50. — The Magnetic Susceptibility 
of the Platinum- Gold Alloys. 



Fio. 51. — The Ternary 
System : Pt-Au-Ag. 


both series of alloys. E. B. Craft and J. W. Harris said that the alloy with 67-5 to 
70 per cent, of gold, 25 per cent, of silver, and 5 to 7*5 per cent, of platinum, is 
harder than platinum ; and F. A. Bolley used the alloy 8 parts of platinum, 1 part 
of silver, and 3 parts of gold for dental work. L. N. Vauquelin, and H. Debray 
noted that nitric acid completely dissolves the alloy with 1 part of platinum, 
10 parts of gold, and 30 parts or more of silver. A. von der Ropp noted that nitric 
acid dissolves most of the silver and gold, but leaves some platinum alloy undis- 
solved ; press, increased the solubility of the platinum. E. Matthey noted that 
castings of the quaternary platinum-gold-silver-copper alloys are not homo- 
geneous. R. B. Graf used the 45 : 15 : 25 : 15*alloy for electric contacts. L. Nowack 
studied the platinium-gold-zinc alloys. N. H. Furman studied an application of 
the amalgam — gold-platinum-mercary alloy — in electrometric titrations. 

According to M. Tarugi,^ when platinum salts are heated with calcium carbide, 
a platmum-caldom alloy is formed, and it is easily decomposed by water. 
F. E. Carter said that when the platinum is melted under reducing conditions in a 
lime-crucible, it takes up calcium to form an alloy. E. D. Clarke observed that a 
platinum-barium alloy is formed by melting a mixture of the two elements in 
the oxyhydrogen flame. The bronze-coloured alloy disintegrates to a reddish 
powder in 24 hrs. A. Matthiessen found that in the electrolysis of molten barium 
chloride with a platinum cathode, a yellow, brittle alloy is formed, and it is slowly 
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decomposed by water with the separation of pulverulent platinum. H. Roving 
obtained surface films of alloys with alkaline earth metals by heating platinum 
wires in the vapour of the metal. The product was tried as a lamp filament. 

According to W. R. E. Hodgkinson and co-workers,® the preparation of 
platinum-magnesium alloys is difficult because the vapour of magnesium is almost 
completely absorbed by the glass or porcelain containing vessel. If magnesium is 
heated with platinum in hydrogen, for some hours, a friable alloy corresponding 
with platinum dimagneside, PtMg 2 , is formed. F. E. Carter said that platinum 
may take up magnesium to the extent of 3 per cent. M. Balbo noted the reduction 
of nitrobenzene to aniline by platinized magnesium ; and H. Princass, the spectrum 
of the Pt-Mg catalyst. 

According to A. F. Gehlen,^ and R. W. Fox, 1 part of spongy platinum unites 
with 1*5 to 2 parts of zinc, at a temp, below redness, producing a vivid combustion 
amounting to an explosion. R. Bottger, and J. Murray also noted the vigour of 
the reaction in the formation of platilium-zinc alloys. H. St. C. Deville and 
H. Debray observed that platinum dissolves in molten zinc, and alloys were made 
by C. Bams, C. Winkler, and C. T. Heycock and F. H. Neville by fusing a mixture 
of the two elements ; W. R. E. Hodgkinson and co-workers, and A. Pospieloff, by 
the action of the vapour of zinc on platinum ; F. Mylius and 0. Fromm, C. A. Kohn 
and J. Woodgate, T. S. Price, and V. Engelhardt, by the electrodeposition of 
zinc on platinum ; J. W. Dobereiner, by the action of platinum on zinc-sodium 
alloys ; and F. Mylius and 0. Fromm, by the action of zinc on soln. of platinum salts. 

Some compounds have been reported, but the evidence in support of their 
chemical individuality is equivocal — e.g, W. R. E. Hodgkinson and co-workers 
reported crystalline platinum zincide, PtZn to be formed by strongly heating 
platinum dizincide, PtZn 2 , which is said to be formed by heating platinum for 
5 hrs. in the vapour of zinc. H. St. C. Deville and H. Debray obtained the dizincide 
by treating a platinum-zinc alloy, containing an excess of zinc, with hydrochloric 
acid, and H. Behrens, by treating the alloy with dil. sulphuric acid. H. Behrens 
said that the crystalline powder consists of brownish crystals — probably hexagonal. 
C. T. Heycock and F. H. Neville observed that molten zinc dissolves 4 per cent, 
of platinum without altering appreciably its f.p., and they obtained a product 
corresponding with platinum hemitrizincide» Pt 2 Zn 3 , with a m.p. which W. Guertler 
supposed corresponds with a eutectic temp. A. Westgren, U. Dehlinger, and 
W. E. Schmid studied the X-radiograms of the Pt 5 Zn 2 i-alloy. 

A. F. Gehlen, and R. W. Fox said that the alloys arc bluish-white. H. Behrens 
observed that polished surfaces of alloys with 10 per cent, platinum, etched with 
dil. sulphuric acid, show the presence of rod- and needle-like crystals. A. J. Bradley 
discussed the X-radiograms. A. F. Gehlen, and R. W. Fox observed that platinum 
is rendered brittle when alloyed with 0-25 part of zinc, and zinc is rendered brittle 
by alloying with 0*05 part of platinum. C. Winkler also found that alloys with 
90 to 99 per cent, of zinc are very brittle. C. Barus measured the electrical resist- 
ance, and its temp. coefF. R. W. Fox observed that the platinum-zinc alloys lose 
the greater part of their zinc by oxidation when they are heated in air. G. Tammann 
and W. Wiederholt studied the polarization of the aUoy. 

J. B. J. D. Boussingault found that the black powder which remains when an 
alloy with 80 per cent, of zinc is treated with dil. sulphuric acid contains 31 per 
cent, of zinc. These residues were also studied by H. Debray, and H. St. C. Deville 
and H. Debray — vide supra, explosive or fulminating platinum. A. von der Ropp 
observed that when the alloys are treated with nitric acid, a part of the platinum 
passes into soln. with the zinc. C. Winkler found that with alloys containing 
[Zn] per cent, of zinc, [Pt] per cent, of platinum passes into soln., thus : 

Sp. gr. HNOj 1-398 1-298 M90 1-298 (fuming) 

, , , , , , , , 

[Zn] . . . 90-00 98-71 90-46 98-87 98-84 98-83 90-79 96-74 per cent. 

[Pt] . . 10-29 19-67 10-70 31-66 19*40 37-14 4-86 10-76 
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T. Cooper prepared a platinum-copper-zinc alloy by melting a mixture of the 
first two metals covered with borax and carbon in a crucible at a white-heat, and 
stirring in the zinc when the crucible had been taken from the furnace. The gold- 
coloured alloy does not rust, and it is attacked only by boiling nitric acid. 

J. J. Burle, and C. Krug also prepared these alloys. J. J. Burle also prepared 
platiiiain-copper-silyer-zinc alloy. L. Nowack studied the age hardening of the 
platinum-gold-zinc alloys. F. Stromeyer prepared a platinum-cadmium alloy 
by heating platinum with an excess of cadmium until the excess is volatilized. 

A. Pospieloff, and W. R. E. Hodgkinson and co-workers also obtained an alloy 
by the action of the vapour of cadmium on platinum ; and F. Mylius and 0. Fromm, 
by the precipitation of platinum by cadmium from soln. of platinum salts. 

K. W. Ray studied the equilibrium diagram. 

F. Stromeyer, and W. R. E. Hodgkinson and co-workers’ products corre- 
sponded with platinum dicadmide, PtCd 2 . The silver-white, fine-grained product 
is very brittle. Its sp. gr. is 13'53 at 15° — calculated 12*59. Scarcely any cadmium 
volatilizes from the alloy at a red-heat. When digested with nitric acid, some 
platinum passes into soln. along with the cadmium. All the alloys with over 
6 per cent, of platinum were found by K. W. Ray to be very brittle, and harder 
than either metal component. The cadmium is dissolved out by hydrochloric or 
sulphuric acid, leaving spongy platinum behind. 

B. Wood noted the brittleness of these alloys. C. T. Heycock and F. H. Neville 
observed that the f.p. of cadmium is lowered about 4*5° by the addition of 1 at. 
per cent, of platinum. K. W. Ray found that platinum dissolves in molten cad- 
mium, forming white alloys having a low m.p. The f.p. curve shows that platinum 
dicadmidc, PtCd 2 , and platinum hemienneacadmide, Pt 2 Cd 9 , are formed. The 
hemienneacadmide decomposes at 615° into cadmium and the dicadmide, which 
melts at 725°. The eutectic with 2 per cent, of cadmium and the hemienncacarbide 
melts at 315°. Cadmium volatilizes rapidly during the preparation of alloys with 
over 50 per cent, of platinum, and the pasty mass can be melted only under press. 

C. Barus made some measurements of the electrical resistance, and of its temp, 
coeff. G. Tammann and W. Wiederholt studied the polarization of the alloy. 
F. Mylius and 0. Fromm found that hydrogen is given off turbulently when the 
alloy is treated with hydrochloric acid. 

J. F. Daniell,® R. Bottger, E. Melly, I. N. Plaksin and S. M. Schtamova, and 
C. Engler and L. Wohler prepared platinum-mercury allosrs, or platinum amalgams 
by triturating spongy platinum with mercury. R. Bottger used a warm mortar, 
and J. F. Daniell found that the amalgamation is facilitated if water acidified with 
acetic acid is also present. C. Engler and L. Wohler observed that owing to 
occluded oxygen, and oxidation films, platinum black amalgamates with difficulty ; 
and M. Tarugi, that the grey mercury which separates when magnesium is added 
to a soln. of mercury salt, does not amalgamate platinum black by trituration. 
A. Tribe observed that platinum black which has been treated with hydrogen 
readily amalgamates with mercury in a few hours. T. Ihmori showed that platinum 
black absorbs mercury vapour; and C. Hockin and H. A. Taylor, that platinum 
rapidly amalgamates with mercury boiling in an evacuated vessel. 

J. F. Daniell observed that compact platinum does not take up mercury at 
ordinary temp, even when kept in contact with it for 6 years, but if the mercury 
be heated — to 200°, according to F. E. Carter — the metal acquires a film of mercury 
which can easily be wiped off ; and J. M. Crafts added that a small proportion of 
mercury is taken up by the metal. E. N. Horsford also noted that compact platinum 
does not take up mercury at ordinary temp. M. Krouchkoll emphasized that for 
amalgamation, the surface of the compact metal should be thoroughly cleaned, 
and he recommended dipping the platinum in boiling nitric acid, and heating it 
to redness many times. W. Skey showed that the contact of platinum with aq. 
ammonia or alkali-lye prevents amalgamation by oxidizing the surface of the 
metal, but the metal amalgamates if in contact with mineral acids. G. McP. Smith 
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and H. C. Bennett said that amalgams, not mercury, alone “ wet the surface of 
platinum in consequence of their surface tension. E. Englisch observed that mercury 
attacks platinum at 400° ; and C. Hockin and H. A. Taylor, that an amalgam is 
formed when red-hot platinum is plunged into mercury. F. E. Carter said that 
sodium amalgam attacks platinum, and there is a process for removing platinum 
from its crushed ore which is based on this reaction. 

P. Casamajor observed that the union of platinum with mercury is favoured by 
contact with zinc ; and J. S. C. Schweigger, that the amalgamation is hastened 
by galvanic action. R. Abegg and H. 8. Hatfield, V. Borelli, W. L. Hardin, and 
T. Wilm noted the formation of amalgams when platinum is electrodeposited on a 
mercury cathode. W, W. Mather obtained the amalgam by heating platinic 
chloroiodidc with mercury in a sealed tube. According to J. Schumann, and 
W. Kettembeil, platinum is best amalgamated by contact with alkali amalgams. 
A. C. Christomanos used ammonium amalgam. J. P. Joule, M. Tarugi, and 
0. Loew obtained amalgams by allowing mercury to stand in contact with hydro- 
chloroplatinic acid for a long time ; F. Mylius and 0. Fromm, and A. Hilgar and 
E. von Raumer, by the action of mercury on soln. of platinum salts ; R. Bottger, 
and M. Tarugi, by the action of sodium amalgam on ammonium chloroplatinate, 
and, according to C. Hockin and H. A. Taylor, on other platinum salts ; 
H. St. C. Deville and H. Debray, by the action on platinum of a soln. of mercuric 
cyanide mixed with a little potassium cyanide ; G. McP. Smith, by the action of 
platinum on a cone. soln. of potassium mercuric cyanide ; and M. Tarugi, by 
reducing a mixed soln. of platinic and mercuric chlorides with magnesium, or 
hydrazine. 

C. Paal and E. C. Auerswald, and E. C. Auerswald prepared colloidal 'platinum 
amalgam by using sodium protalbinate or lysalbinate as protective colloids, when 
mercury acts on a platinum hydrosol, by the reduction of a mixture of platinum 
hydrosol and mercuric oxide hydrosol, by reducing a mixed soln. of hydrochloro- 
platinic acid and mercuric chloride, and by mixing colloidal soln. of mercury and 
platinum. The catalytic action of the colloid on hydrogen dioxide, and electrolytic 
gas ; and also the oxidation of carbon monoxide ; and the reduction of nitro- 
benzene, have been studied. 

The amalgam may appear as a viscid mass, which when heated boils up, loses 
its mercury, and leaves behind a finely-divided, black powder, or a grey, coherent 
mass of mercury. If pressure is applied during the ignition, A. von Mussin-Puschkin 
said that the product is fit for working into malleable platinum. E. Melly, and 
W. W. Mather observed that when pressed in chamois leather, or between the 
fingers, some mercury is exuded. J. Schumann obtained an amalgam of sp. gr. 
10-38(), containing 7-9 per cent, of platinum ; and J. P. Joule obtained products 
with 12 to 43*2 parts of platinum to 100 parts of mercury. According to R. Bottger, 
the dull black powder obtained by heating the amalgam over a spirit lamp still 
retains ^gth of its weight of mercury. Boiling the residue with cone, nitric acid 
for 24 hours extracts only a trace of mercury, and the washed and dried residue 
has a vigorous catalytic action on hydrogen gas and alcohol. If the amalgam be 
heated to a higher temp., all the mercury is expelled, and grey, coherent platinum 
remains which no longer inflames a jet of hydrogen. If, instead of heating the 
platinum amalgam, it is digested with nitric acid, frequently renewed, the black 
powder which remains is mixed with a few shining particles of platinum. It does 
not ignite a mixture of hydrogen and air at ordinary temp., but does so if heated. 

C. H. Latham studied the adsorption of water vapour by platinum amalgam. 
According to R. Sabine, if a drop of dil. sulphuric, hydrochloric, oxalic, or acetic 
acid be placed on the clean surface of a rich amalgam of a metal positive to mercury 
— e.g, copper, zinc, antimony, tin, or lead — the drop does not remain still as it would 
do on purified mercury, but sets itself into an irregular jerky motion ; but with 
the amalgam of a metal negative to mercury— -e.^. silver, gold, or platinum— the 
drop of acid remains quite still. The movement is attributed to alternate oxidation 
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of a portion of the surface of the amalgam by air outside the drop, and deoxidation 
by electrolysis in the interior of the drop. G. A. Hulett calculated that mercury 
which distils from an amalgam saturated with platinum at 200° contains 1 part 
of platinum in a hundred million parts of mercury. By distilling 6*70 grms. of 
mercury at 200° and 25 mm. press., the mercury would occupy 39,540 litres, and the 
0*067 mgrm. of platinum in this vol. would show a partial press, of 0*0626 mm., if 
platinum be monatomic in the state of vapour. This datum represents the vap. 
press, of platinum at 200° ; and it follows that each c.c. of space or gas in equilibrium 
with platinum at 200°, contains 5*3x10® atoms of platinum. C. Hockin and 
H. A. Taylor found that the e.m.f. of platinum amalgam against amalgamated 
zinc in dil. sulphuric acid, is 1*363 to 1*169 volt for liquid amalgam, 1*168 volt for 
solid amalgam, and 1*086 for amalgam with only a trace of platinum. Hydrogen 
is absorbed by even dilute amalgams, and G. Meyer studied the cathodic polarization 
of the amalgam. 

According to H. Moissan, when platinum amalgam is shaken with water for 
15 seconds or less, it forms an emulsion of a buttery consistency and having five 
times the vol. of the original amalgam. The product is stable and not affected 
by being heated to 100° or cooled to —80°. A section made at the latter temp, 
reveals small drops of water disseminated throughout the amalgam, giving the 
latter a cellular appearance. When exposed in a vacuum, it diminishes in vol., a 
little water and a small quantity of gas separating. The emulsion is also produced 
by shaking 2 c.c. of pure mercury with 12 c.c. of water to which some drops of a 
10 per cent, platinic chloride soln. have been added, and when platinum amalgam 
is shaken with water, similarly treated, the increase in vol. is greater than with 
pure water. Platinum amalgam emulsifies similarly when shaken with sulphuric 
acid, aqueous ammonia, aq. or ammoniacal ammonium chloride soln., sodium 
chloride soln., glycerol, acetone, anhydrous alcohol, ether, oil of turpentine, carbon 
tetrachloride, or chloroform, and forms stable emulsions. Benzene is inactive. 
Platinum amalgam, to which sodium has been added, also increases in volume 
and emulsifies when shaken with water. P. Lebeau added that the property of 
forming emulsions is not exhibited by the other metals of the platinum group, 
and with platinum amalgam, the property is shown when only 0*038 per cent, 
of platinum is present. The platinum amalgam loses its property by admixture 
with amalgams of zinc, calcium, lead, or tin. The volume of the mass formed is 
dependent not only on the nature of the liquid, but also on the state of the platinum 
from which the amalgam was made, being much greater when the latter is finely- 
divided, although even in this case the effect is diminished if the metal be strongly 
heated before the amalgam is made. Microscopic examination of sections cut from 
the mass, obtained by shaking platinum amalgam with a soln. of gelatin and then 
cooling to the f.p. of mercury, show that it had a structure similar to that of soap 
lather, so that it is probably due entirely to surface tension. G. Michaud observed 
that a trace of platinum in mercury prevents the formation of ammonium amalgam 
from sodium amalgam and a soln. of ammonium chloride. N. Tarugi found that 
cone, nitric acid dissolves so much the more platinum the greater the proportion 
of mercury. Thus, from a mixture containing 4*64 per cent, of platinum and 
95*35 of mercury, nitric acid dissolves the whole of the platinum ; as the percentage 
of platinum present increases, the proportion of the total amount dissolved by the 
acid diminishes, whilst the proportion of mercury dissolved decreases from 99 per 
cent, in a mixture of 91*11 parts of mercury and 8*88 of platinum to zero for a mix- 
ture of 17*02 per cent, of mercury with 82*97 of platinum. J. W. Smith studied 
the adsorption of water vapour and benzene vapour by amalgamated platinum. 
F. Glaser discussed the solubility of platinum amalgam in a soln. of potassium 
cyanide — vide supra, J. W. Mallet prepared platinum-silver-mercury alloys by 
the action of silver amalgam on platinum. 

C. and A. Tissier® prepared platinum-aluminium allosrs. 0. Brunck observed 
that aluminium dissolves platinum very slowly ; 1 part of platinum required 2 hrs. 
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to dissolve in 6 parts of aluminium at a red-heat. The ease with which aluminium 
oxidizes, makes it difficult to prepare alloys by fusing the two metals together, and 
in order to protect the aluminium from oxidation, during the preparation of 
the alloys, M. Chouriguine recommended dipping it in a soln. of lithium chloride, 
and drying it by heat before melting the metal in an electric furnace. 
M. Chouriguine’s observations on the f.p. of the platinum-aluminium alloys are 
summarized in Fig. 52. A compound, platinum trialuminide, PtAlg, is formed, 

and it appears imbedded in a matrix of alu- 
minium in the form of violet-black octahedral 
dendrites. Alloys richer in platinum ap- 
peared to contain another compound, but 
this was not identified. 0. Brunck observed 
that when an alloy of I part of platinum and 
6 parts of aluminium is treated with 2 per 
cent, hydrochloric acid, there remains a 
bronze-coloured powder of sp. gr. 6-688, and 
with a composition corresponding with plati- 
num tritadecaluminide, PtsAljo- 

According to M. Chouriguine, the white 
alloys with less than 10 per cent, of platinum 
are malleable, and take a good polish. The 
trialuminide is very hard, brittle, and easily 
powdered. Alloys with 70 to 80 per cent, of 
platinum are yellow, brittle, and fragile, and 
when digested with hydrochloric acid, they 
furnish a bronze-coloured crystalline powder ; 
alloys with 80 to 90 per cent, of platinum are 
malleable, and resist acids. According to 
W. Campbell and J. A. Mathews, the intro- 
duction of up to 10 per cent, of aluminium 
does not perceptibly change the colour of 
platinum, but with 30 to 50 per cent., the alloys have a yellow tinge. F. E. Carter 
said that the alloy with 70-4 per cent, of aluminium, Al 3 Pt, is hard and brittle ; 
those with less than 9 per cent, of platinum are soft, malleable, and white ; above 
this, the alloys are harder, and yellow. C. Barus made some observations on the 
electrical resistance and of its temp, coeff. K. Helouis did not detect any change 
with the introduction of a small proportion of platinum. J. H. Gladstone and 
A. Tribe observed that aluminium with a layer of platinum decomposes water at 
100''. A. Gawalowsky obtained a platinam-gold-aluminium alloy, a platinum- 
gold-silver-aluminium alloy, and the platinum-silver aluminium alloy known in 
commerce as platalargan, 

A. Thiel lo obtained a platinum-indium alloy by depositing indium on a 
platinum cathode. W. Crookes prepared platinum-thallium alloys by direct 
fusion ; L. Hackspill, by dissolving platinum sponge in molten thallium ; and 
F. Kuhlmann, by calcining thallous chloroplatinate. C. T. Heycock and 
F. H. Neville noted the effect of platinum on the f.p. of thallium. The alloys 
were studied by E. Zintl and A. Harder. The solubility of platinum in thallium 
or of thallium in platinum is very small. The only compound observed was 
platinum thallide, PtTl, which forms hexagonal crystals with a~5*605 A., and 
c=4-639 A. According to L. Hackspill, the m.p. of an alloy of platinum in thallium 
does not exceed that of thallium until the proportion of platinum attains 10 per 
cent., and as the proportion reaches 48-8 per cent., the m.p. rises to 685®. With 
increasing proportions of platinum, the m.p. at first falls slightly, but then rises 
continuously up to 855® for 65 per cent, of platinum. The m.p. goes on rising as 
more platinum is added. The maximum at 685® corresponds with the m.p. of 
platinum thallide, PtTl. Alloys rich in thallium contain brilliant white crystals 



Fig. 52. — Freezing-point Curves of the 
Platinum-Aluminium Alloys. 
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which are easily polished, and they are surrounded by a dark soft eutectic. When 
48*8 per cent, of platinum is present, these crystals constitute the entire alloy. 
Alloys richer in platinum are susceptible of a high polish, their surface appears 
homogeneous, but their composite character is shown by oxidation in a bunsen 
flame. Platinum thallide forms steel-grey, prismatic needles, and it is obtained 
by the slow action of 10 per cent, nitric acid on alloys with less than 10 per cent, 
of platinum. It has a sp. gr. 15*65 at 14°, its hardness is 3 on Mohs’ scale ; and 
its sp. ht. is 0*0450. It loses a little thallium on continued heating above the m.p., 
but does not give pure platinum even on prolonged fusion in the oxyhydrogen 
flame. The alloy is attacked by the halogens, and dissolved by warm aqua regia ; 
the latter on boiling, however, gives the insoluble thallium chloroplatinate. It is 
not attacked by hydrochloric acid, and only superficially acted on by sulphuric 
and nitric acids and by potassium hydrosulphate. It resists the action of the fused 
alkali carbonates, and is only very slowly attacked by sodium dioxide. It dis- 
vsolves easily in fused zinc, lead, or silver. Its quantitative analysis, rendered very 
difficult by its properties, was effected by cupellation with four times its weight 
of silver and three times its weight of lead. The compound PtTl is very similar, 
especially in its physical properties, to the alloy PtPb. L. Ilackspill prepared 
a platinum-thallium-silver alloy by dissolving silver in the platinum-thallium 
alloy ; and a platinum-thaUium-zinc alloy by dissolving zinc in the platinum- 
thallium alloy. Mercury below its b.p. forms a platinum-thallium-mercury 
alloy, or a platinum-thallium amalgam. 

C. Winkler 11 observed that platinum germanium alloys can be readily obtained 
by adding platinum to molten germanium. According to H. Kellermann, platinum 
dissolves in molten cerium at about 800°. Much heat is developed during the 
formation of the platinum-cerium alloys. An alloy with 25 per cent, of platinum 
is hard and brittle, and it makes a good pyrophoric*, metal. The alloys were also 
examined by A. Hirsch. 

A. F. Gehlen i^ prepared a platinum-tin alloy by heating together a mixture 
of spongy platinum with twice its weight of tin filings ; and E. D. Clarke, and 
J. Murray noted that when tinfoil is rolled u}) with fine platinum foil, and heated 
before the blowpipe flame, combination occurs attended by a kind of explosion. 
H. Goldschmidt observed that the metals alloy below the m.p. ; and H. JJebray, 


and F. Doerinckel prepared alloys by melting mixtures of the two metals. An 

alloy was obtained by B. Delachanal and o ______ _ ^ 

S. Mermet by reducing platinum purple 

of Gassius by hydrogen at a red-heat ; by leoo ' — — ^ ^ ^ 

M. Faraday, by the electrolysis of molten 
stannous chloride with a platinum cathode ; 
and N. W. Fischer, and F. Mylius and 
0. Fromm, by the precipitation of plati- mo 
iium with tin from a soln. of a platinum 
salt. ^ 

F. Doerinckel, K. Honda and T. Ishi- ^^6 
gaki, and N. Podkopajeff studied the 400 
thermal equilibra in the binary system, 

and the results are summarized in Fig. 53. \ 1 1 1 1 ^- llo:" I I I I 

The f.p. curve of this system shows a ^ ^ 

eutectic at 1180 , four breaks, and a maxi- pgr cent of platinum 

mum at 1281°, and 62-5 per cent, of plati- 63.-The Freezing-point Curves of 

num, corresponding with platmum Stan- the Platinum-Tin System, 

nide, PtSn. This compound appears in 

hexagonal crystals, and is very brittle. I. Oftedal gave for the lattice dimensions 
«=-4*103 A., c=5*428 A., anda : c=l : 1*323. Whilst F. Doerinckel gave 1281° for 
the m.p., N. Podkopajeff gave 1324°. According to F. Doerinckel, the components 
of the eutectic at 1181° are platinum stannide and platinum tritastannide, PtsSn ; 
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this compound is stable only below 1364°, decomposing at that temp, into crystals 
of platinum, and a fused mass containing about 80 per cent, of that metal. M. Pod- 
kopajeff gave 1266° for the m.p. of this compound. According to F. Doerinckel, 
the break in the curve at 846° represents the interaction of platinum stannide and 
the fused alloy to form what is probably platinam hemitristannide, Pt2Sn3. 
H. St. C. Deville and H. Debray obtained this same compound by slowly cooling an 
alloy of platinum with six times its weight of tin, and then treating the product 
with hydrochloric acid ; and P. Schutzenberger, by the action of hydrogen on 
Pt2Sn302(0H)2, or on Pt2(Sn0)2Sn02. The greyish-white powder contains cubic 
or rhombohedral crystals. F. Doerinckel said that it exists in two allotropic 
forms, one stable below 738°, and the other stable between 738° and 846°. 
P. Schutzenberger observed that when oxidized in air, it forms Pt2(SnO)3 ; and 
when heated in chlorine, stannous chloride distils off. F. Doerinckel observed that 
the f.p. curve at 538° has a break corresponding with a reaction between the hemi- 
tristannide and the fused alloy, to form what is probably platinum tritaocto- 
stannide, Pt3Sn8. The compound forms long needles, and it decomposes when 
melted. The diagram was discussed by W. Guertler, and K. Bornemann. 

Three other compounds have been reported although the f.p. curve does 
not indicate their existence. M. Levy and L. Bourgeois observed that when 
Pt02.4Sn02 is reduced by hydrogen at a red-heat, and the product is treated with 
hydrochloric acid, platinum tetritatristannide, Pt4Sn3, is formed in lustrous 
plates with a })lack reflex. J. W. Mallet reported platinum distannide» PtSn2, 
or Pt.4Sn7, to be formed as a hard brittle masi^ which is easily pulverized. The 
sp. gr. is 10*72. Mercury amalgamated with a little sodium attacks this product. 
If an alloy with 2 j)er cent, of platinum is treated with very dil. hydrochloric 
acid, lustrous plates appear on the surface, and these are easily detached by a glass 
rod. A more cone, acid, or the application of heat, destroys the crystals. The 
analysis corresponds with platinum tetrastannide» Pt8n4. N. Podkopajeff also 
prepared this compound. With sodium chloride and chlorine at a red-heat, there 
is formed sodium chloroplatinate, and volatile stannous chloride; and at a red- 
heat, hydrogen chloride removes all the tin as stannous chloride. G. Tammann 
studied the subject. 

A. F. Gehlen said that the alloy is tin-white, brittle, and with a laminated 
texture. F. Doerinckel observed that alloys with up to 20 per cent, of platinum 
arc coarsely crystalline, and tin-white ; alloys with 30 per cent, of platinum have 
a finer structure and are pale grey ; alloys with between 40 and 55 per cent, of 
platinum have a fine crystalline structure, and are somewhat darker in colour ; 
alloys with about 62*5 per cent, of platinum have a more lustrous fracture with 
with the same texture and colour ; and with more platinum, the lustre decreases, 
and the colour becomes darker. According to F. M. Jager and J. A. Bottema, the 
crystals of the monostannide, PtSn, are hexagonal with the same type of structure 
as NiAs, and the lattice has two mols. of PtSn per cell. The lattice parameters are 
a— 4*103 A., and c=5*428 A. The calculated sp. gr. is 13*9. W. Lewis gave for 
the sp. gr. of the tin-platinum alloys : 

Tin . . 50*4 66*3 80*0 88*9 92-3 96 100 per cent. 

Sp. gr. . 10-827 8-972 7-794 7-705 7-613 7-471 7-180 

F. Doerinckel found that the alloys with up to 30 per cent, of platinum are scarcely 
harder than their components, but beyond this point, the hardness rapidly increases, 
and attains a maximum with 80 per cent, of platinum. G. Wertheim found that 
an alloy with the proportions Sn : Pt=50*l, has a sp. gr. 7*578 ; an elasticity coeff. 
of 5309 kgrms. per sq. mm., a tensile strength of 4*75 kgrms. per sq. mm. ; and 
the velocity of sound 7*890 (air unity). F. M. Jager and J. A. Bottema gave 1281° 
to 1330° for the limits of the m.p. ; this estimate is based on F. Doerinckers 
1281° ; and N. Podkopajeff’s, 1330°. The heat capacity, Q cals., between 0 and 0° is : 

e . . 189-74° 221-88° 418-67° 644-90° 718-30° 802-06° 1044-80° 

Q . . 7-3728 8-6419 16-6282 26-8917 28-9991 32-6927 43-4606 
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or g-=O-O38360+O*O62536202 +0-0935959703; for the sp. ht. c^-:0-03836 
+0-05507240+0-0810787902; and for the mol. ht., 0^=^12-0422 +0-001 59240 
+0-003386602. The data for the mol. ht. do not follow Neumann's rule — 1 , 13, 13. 
An alloy with the at. proportions Sn : Pt— 1 : 0-1, was found by A. Matthiessen 
to have at 21° an electrical conductivity of 9*37 (silver 100) ; and C. Barus made 
observations on the electrical resistance and its temp, coeff. C. Hockin and 
H. A. Taylor found the e.m.f. of an alloy against amalgamated zinc, in dil. sulphuric 
acid, to be 0-548 volt, and in a cone. soln. of zinc sulphate, 0-484 volt ; the corre- 
sponding data for the amalgamated alloy are respectively, 0-552 and 0-409 volt. 
Low fusing alloys are formed when tin is melted in contact with platinum. 

G. Tammann and W. Wiederholt studied the polarization of the alloy. 

F. Doerinckel found that dil. hydrochloric acid readily attacks alloys with 
0 to 30 per cent, of platinum, and with increasing proportions of j)latinum, the 
attack becomes slower, so that an alloy with 40 per cent, of platinum is attacked 
very slowly by the cone. acid. As indicated above, H. St. C. Deville and II. Debray 
obtained platinum hemitristannide as a residue after treating the alloy with dil. 
hydrochloric acid. P. Schiitzenberger noted that some black scales resembling 
graphite may be formed as a residue after treatment with hydrochloric acid. 

H. Debray said that the residues form black scales which resemble graphite, and 
contain in addition to the platinum metal a considerable proportion of tin, together 
with small quantities of oxygen and hydrogen. Their composition, however, is 
very variable. They behave like platinum-black, developing more or less heat 
when placed in an atm. of hydrogen, and causing the detonation of explosive 
gaseous mixtures. The development of heat is not merely a result of the condensa- 
tion of the hydrogen in the pores of the substance, but is partly due to the 
reduction of some oxidized metal, and the consequent formation of water. 
Probably many substances which are called platinum- black are of a similar nature, 
and act in a similar manner. When the metallic residues are heated in vacuo they 
lovse water, and afterwards deflagrate without losing oxygen, and sometimes even 
become incandescent. They are more readily attacked by reagents than the metals 
which they contain. F. Doerinckel found that alloys with up to 80 per cent, of 
platinum are readily attacked by aqua regia, and the attack is slower as the j)ro- 
portion of platinum increases ; alloys with 90 per cent, of platinum are attacked 
with difficulty by aqua regia, and by chlorine. J. W. Mallet obtained a platinum- 
tin-mercuiy alloy, or platinum-tin amalgam, by the action of mercury on the 
platinum-tin alloy. 

J. J. Berzelius 13 observed that when molten lead is poured into a platinum 
(jrucible, some of the platinum is dissolved ; J. Murray found that when lead is 
wrapped in platinum foil and heated, union occurs with incandescence ; C. Bidolfi, 
and A. F. Gehlen prepared platinum-lead alloys by heating to redness, 1 part of 
spongy platinum and 2-7 parts of lead — combination occurs without incandescenc*?, 
and an easily fusible alloy is formed. Alloys were also made by C. Winkler, 
H. Goldschmidt, S. de Luca, A. Bauer, C. Barus, and F. Doerinckel by fusing 
together the constituent metals ; C. A. Martins, by heating lead cyanoplatinite 
to a high temp. ; and according to F. Mylius and 0. Fromm, lead forms the alloy 
when it is used to precipitate platinum from platinum salt soln. C. T. Heycock 
and F. H. Neville found that 0-148, 0-299, and 0-600 at. per cent, of platinum in 
lead lowered the f.p. 6-42°, 6-5°, and 6-3° respectively. Observations on the f.]). of 
the binary system were made by W. Guertler, K Honda and T. Ishigaki, G. Tam- 
mann, and K. Bornemann. F. Doerinckel found that the f.p. curve, Fig. 54, con- 
tains these breaks and a eutectic so that none of the three components which these 
metals form is stable at their respective m.p. The compound richest in platinum 
could not be identified owing to the small thermal effect. It is stable below 910°. 
W. Guertler suggested that it may be platinum tritaplumbide, PtsPb, analogous 
with the corresponding stannide, or it may be platinum tetritaplumbidc, Pt 4 Pb. 
F. Doerinckel found that this compound reacts with the fused mass at 787° to 
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form platinum plumbide, PtPb, which was also prepared by A. Bauer by fusing 
platinum with a small excess of lead, under borax, and dissolving out the excess 
of lead by acetic acid. N. A. Puschin and P. N. Laschtschenko observed that the 

compound, under the microscope, appears 
in six-rayed stars which always lie on 
crystals of the diplumbide. A. Baur said 
that the crystalline mass resembles bis- 
muth, and has a reddish colour. It is 
very brittle, and has a sp. gr. 15-736 
to 15-77. It is decomposed by boiling 
mineral acids, but not by dil. acetic acid. 
F. Doerinckel observed that the com- 
pound decomposes when melted, and 
when cooled, it reacts with the fused alloy 
at 385° to form a third compound which 
K. Bornemann suggested may be platinum 
hemitriplumbide, PtgPbg. The eutectic 
between this compound and lead contains 
5 per cent, of platinum, and solidifies at 
about 290°. H. Senn reported platinum 
diplumbide, PtPb 2 , to be obtained by 
electrolyzing an acidic soln. of lead fluosilicate with an alloy of lead with 10 per 
cent, of platinum as anode ; the anode mud contains brilliant plates of the 
diplumbide which N. A. Puschin and P. N. Laschtschenko described as prismatic 
crystals. H. Senn added that if the current density exceeds 1 amp. per sq. dm., the 
compound decomposes. It is decomposed by nitric acid. 

According to A. F. Gehlen, the alloy, with platinum and 2*7 times its weight 
of lead, has the colour of bismuth, splits under the hammer, and has a fibrous frac- 
ture ; the 50 : 50-alloy has a purple colour, and striated surface, and it is hard 
and brittle, and exhibits a granular fracture. W. Lewis found the sp. gr. of some 
alloys to be ; 

Pb . . 49*2 65-8 80 0 88-9 92-3 96 0 100 por cent. 

Sp. gr. . 14 029 12*925 12*404 11*947 11*774 11*575 11-.386 

F. Doerimikel said that the hardness of these alloys increases gradually as the 
proportion of platinum rivses to 45 per cent. ; with from 45 to 85 per cent, of 
platinum, the alloys are rather harder than fluorite. Alloys containing 5 to 30 per 
cent, of platinum are readily fractured by pressure. The fracture of alloys with 
5 to 30 per cent, of platinum is very coarsely crystalline ; with 40 to 50 per cent, 
of platinum, the fracture is less coarsely crystalline, and reddish ; with 60 per 
cent, of platinum, the fracture and colour resemble hardened steel. G. Wertheim 
found the coeff. of elasticity for an alloy with the at. proportion Pb ; Pt=85 : 1, 
and sp. gr. 11-473, is 2684 kgrms. per sq. mm., and with alloys 6 : 1 and sp. gr. 
12-207, 3107-5 kgrms. per sq. mm. ; the elastic limit of the 85 : 1 alloy is 0-4 to 
0-6 kgrm. per sq. mm. ; the tensile strength is 1-65 kgrms. per sq. mm. The 
velocity of sound with the 85 : 1 -alloy is 4-560 (air unity), and with the 6 : 1 -alloy, 
4-756. A. Matthiessen found the electric conductivity of an alloy with the at. 
proportion Pb : Pt=l : 0-1 to be 5-18 (silver 100) at 21-4°. C. Barus measured 
fhe electrical resistance and its temp, coeff. According to N. A. Puschin and 
P. N. Laschtschenko, the e.m.f. of the alloys against lead in jV-Pb(N 03)2 soln. 
furnishes a curve with two breaks, corresponding respectively with platinum 
plumbide, and diplumbide. For alloys with up to 33 at. per cent, of lead, the 
e.m.f. is the same as for lead ; there is then a sudden drop corresponding with 
PtPb 2 ; and there is a second fall with 50 at. per cent, of lead corresponding with 
PtPb. G. Tammann and W. Wiederholt studied the polarization of the alloy. 

A, F. Gehlen observed that the exposed fracture of the 50 : 50-alloy is altered 



Fig. 54. — Freezing-point Curves of the 
Platinum-Lead System. 



PLATINUM 


215 


by exposure to air ; and H. St. C. Deville found that the lead of alloys with only 
a small proportion of platinum slowly passes into carbonate. F. Doerinckel 
showed that the grey, freshly fractured surfaces of alloys with 5 to 30 per cent, of 
platinum oxidize rapidly on exposure to air ; the alloy with 2*5 per cent, of platinum 
oxidizes rapidly on exposure to air ; the alloy with 2-5 per cent, of platinum oxidizes 
more rapidly than lead ; air acts very slowly on alloys with 40 to 50 per cent, of 
platinum, and not at all on alloys with more platinum. A. F. Gehlen found that 
when the alloys are heated to redness in air, only part of the lead separates from 
the platinum ; and that the sepfiration continues only so long as the alloy remains 
fusible ; the subject was studied by H. St. 0. Deville and H. Debray. A. Bauer 
and P. von Mertens showed that sulphuric acid decomposes an alloy with 
10 per cent, of platinum slowly and incompletely ; and an alloy with 2 per cent, 
of platinum suddenly and completely at 260° to 280°. According to A. von der 
Ropp, nitric acid attacks all alloys with up to 50 per cent, of lead rather rapidly, 
and the attack with alloys containing more platinum was found by F. Doerinckel 
to be slower. H. Senn discussed the residues, and H. Debray, the explosive residues 
— vide zinc. Some platinum passes into soln. along with the lead. C. Winkler 
found that with alloys containing [Pb] per cent, of lead, [Pt] per cent, of platinum 
passes into soln. : 

Sp.gr.HNO 3 . 1*398 1*298 1*09 

/ ^ s / s / " . 

[Pb] . . 90*20 98*60 90*46 98*64 88*75 98*88 

|Pt] . 7*19 21*33 9*09 17*80 8*33 22*50 

L. Hacksf)ill prepared a platinum-thallium-lead alloy by dissolving lead in the 
platinum-thallium alloy. 

According to J. J. Berzelius,!^ a platinum crucible in which preparations of 
vanadium have been frequently ignited becomes covered with a thin film of a 
platinum-vanadium alloy, without altering its colour or lustre. When heated in 
air, a film of fused vanadic acid is formed which prevents the further oxidation of 
the alloyed vanadium. 

R. Karlen prepared some platinum-tantalum alloys in an electric furnace 
in vacuo. Alloys with 1 to 2 per cent, of tantalum can be rolled below redness. 
The addition of 1 per cent, of tantalum increases the hardness of platinum 25 to 
30 per cent. ; and 2 per cent, of tantalum augments the hardness nearly 40 per cent. 
According to M. G. Korsunsky, solid soln. are formed. The alloys are not altered 
by air at a high temp., or by sulphuric, hydrochloric, nitric, or hydrofluoric acid, 
or by a cone. soln. of potash-lye. Fused potassium 
hydrosulphate has no action ; and fused sodium or 
potassium carbonate has only a very feeble action. 

The alloys are also attacked by aqua regia. 

C. Barus prepared platinum-chromium alloys 
by melting a mixture of the two metals in an oxy- 
hydrogen furnace. W. Guertler made some obser- 
vations on these alloys. M. G. Korsunsky said that 
solid soln. are formed. C. Barus measured the elec- 
trical resistance of the alloys. L. Muller determined 
the liquidus curve of some platinum-chromium 
alloys, and the results are summarized in Fig. 55. 

V. A. Nemiloff studied the hardness, conductivity, 
etc., of the alloys, and observed evidence of the 
formation of platinum hemichromide, Pt 2 Cr, and 
of platinum chromide, PtCr, but not on the thermal 
diagram, which shows only solid soln. E. Friederich and A. Kussmann detected 
a compound platinum trichromide, PtCr 3 , in the alloy, and they studied the 
ferromagnetism of the alloys. Measurements of the electrical resistance were also 
made. E. Friederich found that the alloys with 2 to 15 per cent, of chromium 



Fig. 55. — The Liquidus Curves 
of Alloys of Platinum with 
Chromium and Tungsten. 
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are magnetic with a maximum at 10 per cent, of chromium ; the magnetic transi- 
tion point is 390° to 400°. E. Janecke discussed the ternary systems involving 
platinom-chromium-copper alloys, also the platinam-chromiam-silver alloys, 
and the platmam-chromiam-gold alloys. 

C. Barus, C. F. Dreibholz, W. Guertler, and W. Lederer prepared some platinam- 
molybdenum allosrs according to the method employed for the platinum-chromium 
alloys. M. G. Korsunsky said that solid soln. are formed. C. Barus measured the 
electrical resistance. P. J. Hjelm found that an alloy with 50 per cent, of 
molybdenum was pale grey, hard, and brittle, and an alloy with 20 per cent, of 
molybdenum was bluish-grey, hard, brittle, with a granular fracture. J. J. and 
F. de Elhuyar, and E. Haagn and W. C. Heraeus prepared platmum-tungsten 
alloys from the two metals ; and E. Weintraub, by drawing thin wires of the two 
metals and melting them in the electric furnace. The alloys with 20 to 60 per 
cent, of platinum are malleable, and harder than platinum. M. G. Korsunsky 
said that solid soln. are formed. The alloy also resists oxidation when heated in 
air, and attack by chemical reagents better than platinum. L. Muller determined 
the liquidus curve of some platinum-tungsten alloys, and the results are sum- 
marized in Fig. 55. Measurements of the electrical resistance were also made. 
I. E. AdadarofE and co-workers studied the oxidation of ammonia using the 
platinum-tungsten-silver, and platinum-tungsten-rhodium alloys as catalysts. 
T. Meiflren prepared a platinum-gold-copper-tungsten alloy. 

J . Aloy electrolyzed molten potassium chlorouranate, with platinum electrodes, 
and obtained a platinum-uranium alloy. 

C. Barus prepared platinum-manganese alloys by melting a mixture of the 
two elements in the oxyhydrogen flame. He studied the electrical resistance of 
some alloys. W. Guertler made some observations on these alloys. 

E. Janecke discussed the ternary systems involving platinum-manganese-copper 
alloys, and the platinum-manganese-silver alloys. W. Goedecke, F. Beck, and 
A. Schulze studied the thermoelectric force of platinum against a platinum-rhenium 
alloy. 

H. St. C. Deville reported native ferroplatinum associated with 13 per cent, 
of iron ; A. Breithaupt, J. J. Berzelius, G. Osann, A. von Mussin-Puschkin, and 
H. Debray reported up to 19 per cent, of iron ; and other observations have been 
made by A. Terreil, A. Daubree, and H. St. C. Deville and H. Debray. J. Stodart 
and M. Faraday prepared some alloys, and some of their properties were examined 
by R. A. Hadfield, and H. List. E. D. Clarke found that platinum-iron allosrs 
can be obtained by heating equal parts of the two metals in an oxyhydrogen 
flame ; C. Barus employed a similar process ; W. Lewis, and A. F. Gehlen said 
combination does not occur in an ordinary furnace, although H. St. C. Deville 
said that the metals unite at a comparatively low temp. E. Isaac and G. Tammann 
melted mixtures with up to 50 per cent, of platinum in a porcelain tube, and 
mixtures with 50 to 90 per cent, of platinum in a magnesia tube, and in an atm. 
of nitrogen. H. St. C. Deville and H. Debray obtained an alloy by heating platinum 
with 10 parts of pyrite, and 1 part of borax, and treated the product in turn with 
nitric acid, potash lye, and hydrofluoric acid. J. B. J. D. Boussingault dissolved 
equal parts of the two metals in aqua regia, removed the excess of acid by evapora- 
tion, added aq. ammonia, and heated the washed precipitate in a current of hydrogen 
at a low red-heat. The alloy was pyrophoric. F, Mylius and 0. Fromm said that 
iron in dil. soln. of platinum salts forms an iron-platinum alloy. F. E. Carter 
discussed the contamination of platinum by contact with iron during annealing 
operations ; and in rolling, and wire drawing iron may be embedded in the surface 
of platinum, and on subsequent heating, dissolved by the metal. Hence, before 
reheating, the adherent iron should be removed by hot, cone, hydrochloric 
acid. N. AgeefI and M. Zamotorin studied the difiusion of platinum in iron ; and 
W. C. Roberts- Austen showed that at 492° 1*69 grms. diffuse per sq. cm. per 
day, or 1*96 xl0~® grm. per second in iron. M. G. Korsunsky said that solid 
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soln. are formed. E. Isaac and G. Tammann observed that the two metals at a 
high temp, form a continuous series of solid soln., Fig. 56, but as the temp, falls, this 
decomposes into two other series of solid soln. extending from 0 to 50 per cent, plati- 
num, and from 60 to 100 per cent, platinum. 

W. A. Nemiloff’s values for the temp, coeff. of 
the resistance of the annealed and quenched 
alloys, and the singular points, have some wod" 
analogies with the hardness curves. There 
are breaks in the cooling curves of alloys with 
0 to 40 per cent, of platinum and with from 
70 to 90 per cent, of platinum — owing to a 
modification in the crystals of the solid soln. 1200 ° 
rich in platinum. Alloys with up to 10 per 
cent, of platinum have two breaks correspond- 
ing with the transitions from y- to jS-iron, and 
from jS- to a-iron, respectively. There is only 
the change from y- to a-iron in alloys having sod 
10 to 40 per cent, of platinum. All the alloys 
from 0 to 90 per cent, of platinum are mag- 
netic, and this property appears to diminish 
in the same ratio as the iron, from 80 to 20 
per cent, of that metal. The alloys from 10 4 od 
to 50 per cent, of platinum lose their magnetic 
power on heating at temperatures varying 
from 800° to 650°, and this property returns 
on cooling at much lower temperatures ; the 
curve of temperature at which the magnetic 
power reappears practically coincides with 
that representing the transformation y- to 
a-iroii referred to above. On the other hand, 
the temperatures at which the alloys contain- 
ing 60 to 90 per cent, of platinum regain their magnetic power are much lower than 
the breaks in the cooling curve in this region. P. Oberhoffer, L. Graf and A. Kuss- 
mann, F. Wever, and W. Guertler also made observations on these alloys. 

According to E. Isaac and G. Tammann, the colour of the alloys becomes paler 
as the proportion of platinum increases. The structure of the alloys with about 
88 per cent, of platinum is very similar to that of native ferroplatinum. 
G. H. Billings added that the fracture of alloys with 1 per cent, of platinum is not 
essentially different from that of iron, but the grain is rather finer, resembling 
more or less closely the fracture of a 0-3 per cent, carbon steel. W. A. Nemiloff 
discussed the microstructure of the alloys. The sp. gr. of an alloy with 0*82 per 
cent, of platinum, and 0-08 per cent, of carbon is 7-861. W. Lewis gave for the 
sp. gr. of the platinum-iron alloys : 

Iron . 56-4 76*9 83*7 90*9 92*3 100 per cent. 

Sp. gr. . 9*901 8*700 8*202 7*862 7*800 7*100 

E. Isaac and G. Tammann said that the hardness of the alloys decreases with a 
proportion of platinum up to 5 per cent., and the hardness then gradually rises as 
the proportion of platinum increases up to 40 per cent, of platinum ; beyond that 
point up to 90 per cent, platinum, the hardness remains constant. The brittleness 
of the alloys reaches a maximum at 50 per cent, platinum. W. A. Nemiloff observed 
Brinell’s hardness for the annealed (A) and quenched (Q) alloys and obtained for 
alloys with : 

pt ( 0 8*94 27*74 48*87 61*83 67*53 70*68 77*60 90*41 96*32%wt. 

*1 0 2*71 9*89 21*42 31*67 37*30 40*82 49*78 72*95 88*22% at. 

67*79 118*48 148*34 197*84 203*38 251*39 268*56 161*68 110*64 65*69 

IQ 70*39 100*81 146*65 137*78 — 109*62 118*01 147*08 94*94 59*28 



56. — Freezing-point Curves of the 
Platinuin-lron Alloys. 
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The results are summarized in Fig. 57. In the quenched samples two solid, soln. 
are indicated with 0 to 40 at. per cent, of platinum, and 35 to 100 at. per cent, 
with the annealed samples, the first maximum corresponds with the formation of 
a platinum ferride, PtFe. G. H. Billings said that platinum makes iron harder, 
but less so than does the same proportion of carbon. E. Janecke observed that the 
lowest m.p., 1500°, occurs with alloys having 7 at. per cent, of platinum. W. Wien 



Platinum Alloys. Electrical liesistanco of the Fe-Pt Alloys. 

studied the optical properties of an alloy of iron and platinum. C. Barus measured 
the electrical resistance and its temp, coeff. L. W. Haase studied the 
oxygen depolarization current ; and J. Wurschmidt, the thermoelectric force. 
H. 8t. C. Devillc and H. Debray said that alloys with 17 and 20 per cent, of iron 
are magnetic. A. Daubree found that an alloy with 16*87 per cent, of iron 
exhibits magnetic polarity, but an alloy with 11 per cent, of iron is only feebly 
magnetic. F. Aallot studied the Curie point, and the magnetic moment. 
W. Jellinghaus studied the coercive force. 

C. F. Schonbein observed that an alloy with 1 per cent, of platinum is not 
attacked by nitric acid, and this was confirmed by P. Monnartz. The alloys are 
soluble in aqua regia. According to J. B. J. D. Boussingault, if the pyrophoric 
alloy, just mentioned, be placed in hydrochloric acid, without coming in contact 
with air, part of the iron dissolves with the evolution of hydrogen. The heavy, 
black powder which remains as a residue after washing contains about 20 per cent, 
of iron which may be dissolved out with nitric acid, and it also contains a trace of 
moisture but no hydrogen. The residue takes fire in air below a red-heat, and 
burns with the emission of sparks. Sometimes the combustion begins at the 
hottest part, and spreads throughout the mass with a red light, as in the burning 
of tinder. The powder, after combustion, gains 1 per cent, in weight. 

J. Murray did not obtain alloys of platinum and steel at the temp, of an alcohol 
flame. W. Lewis said that platinum forms with cast iron a dark, malleable, very 
hard alloy ; G. H. Billings prepared an alloy with 4 per cent, platinum with cast 
iron containing 2 per cent, of carbon, and found that it could be hammered and 
rolled though showing signs of red-shortness. J. Stodart and M. Faraday described 
the following platinum-steel alloys : 9 : 2-alloy : perfect alloy, sp. gr. 15*88, does 
not tarnish in air ; I : 1 -alloy : crystalline structure, sp. gr. 9*862, takes high 
polish, does not tarnish in air ; 1 : 8-alloy : finely damasced alloy ; 1 : 10-alloy : 
sp. gr. 8*1 ; 1 : 67-alloy : best adapted for cutting instruments ; and 1 : 100-alloy : 
uniform surface, fine fracture, not so hard as silver-steel, but is much tougher. 
J. R. Breant, and H. Bush found that the 1 : 200 alloy can be damasced very well 
and is adapted for razors. H. Remy and H. Gonnington studied the catalytic effect 
in the hydrogen-oxygen reaction. J. Stodart and M. Faraday found that steel 
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alloyed with a small proportion of platinum dissolves in dil. sulphuric acid more 
quickly than with steel without the platinum ; the acceleration can be detected 
with 0*0025 part, and is most marked with 0*005 to 0*01 part ; with 0*025 part, 
the solubility is perceptibly slower, and steel with 0*5 part does not dissolve more 
quickly than steel alone ; an alloy of 2 parts of steel with 9 of platinum is not 
affected by dil. sulphuric acid. These alloys behave in an analogous way with 
other acids. When 100 parts of steel are alloyed with 1 part of platinum, or any 
other metal insoluble in nitric acid, and treated with dil. sulphuric acid, and the 
undissolved portion — containing iron, carbon, hydrogen, and platinum — is boiled 
with nitric acid, a black residue is left. This latter substance, when heated to 200°, 
detonates slightly, producing a faint light, but if gradually heated, decomposition 
occurs without detonation. It dissolves in aqua regia yielding a soln. containing 
a large proportion of platinum, and but little iron. Observations on the subject 
were made by H. Debray, and F. Osmond and J. Werth — vide supra, explosive 
platinum. H. Sawamura observed the effect of platinum on the graphitization of 
cast iron. 

E. Maumene prepared a platinum-iron-copper alloy by melting a mixture of 
the component metals under borax. W. Goedecke studied some platinum-iron- 
gold alloys. E. Janecke made some observations on the ternary system ; and also 
on that of the platinum-iron-silver alloys ; that of the platinum-iron- 
chromium alloys ; and of the platinum-iron-manganese alloys. 

C. Bams prepared platinum-CObalt alloys by fusing a mixture of the two 
elements in the oxy hydrogen flame. W. Guertler studied the subject. According 
to M. G. Korsunsky, solid soln. are formed. C. Barus measured the sp. elastic 
resistance of some alloys. V. A. Nemiloff found that the platinum-cobalt system 
consists of an unbroken scries of solid soln. — Fig. 62 — with a minimum m.p. for 
25 at. per cent, of platinum. Alloys of maximum BrinelFs hardness, contain 
11*6 and 50*6 at. per cent, of platinum — Fig. 63. The sp. electrical resistances of 
alloys with 97*54, 94*64, and 92*98 per cent, of platinum are, respectively, 
/?X 106=31*27, 39*08, and 41*49 at 25°, and 34*39, 42*81, and 45*84 at 100°, so 
that the temp, coeff. are, respectively, 0*001375, 0*001314, and 0*001449. 
F. E. Carter said that the alloys have a higher electrical resistance than is the case 
with the nickel alloys. Alloys with 2*5, 5, and 10 per cent, of cobalt have the 
respective resistances 170, 245, and 155 ohms per million ft. The alloys are work- 
able with up to 10 per cent, of cobalt. G. Grube and H. Kiistner studied the 
conductivity of the alloys. L. Neerl, and F. W. Constant studied the magnetic 
properties of some alloys with 5 to 10 per cent, of cobalt. No evidence of a eutectic 
was observed, but many crystals show a cubic formation. The Curie points of 
alloys of cobalt with platinum and the maximum intensity of magnetization, 
^max.j obtainable at the temp, of liquid air, —194°, were found by F. W. Constant 
to be : 


Platinum ... 90 95 97 98-5 per cent. 

Curie point . . 249° 49° -82° -191° 

.... 364 254 104 7 

W. Jellinghaus measured the coercive force of the alloys. H. Remy and H. Gonning- 
ton studied the catalytic effect of the alloy in the hydrogen-oxygen reaction. 
E. Janecke studied the ternary systems involving the platinum-cobalt-copper 
alloys ; the platinam-cobalt-silver alloys ; and the platinum-cobalt-iron alloys. 

The association of nickel with native platinum was observed by A. Terreil,^® 
and A. Daubr6e. W. A. Lampadius prepared a platinum-nickel alloy by heating 
a mixture of equal parts of the two metals on charcoal burning in oxygen ; and 
C. Barus melted the metals in the oxyhydrogen flame. L. Nowack discussed the 
so-called white gold alloys. The alloy with 5 per cent, of nickel is used as the heating 
filament in radio tubes. The alloys were studied by J. Cournot, W. Guertler, and 
L. Nowack. According to M. 6. Korsunsky, solid soln. are formed. W. A. Lampa- 
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dius said that the pale yellowish -white alloy is quite malleable, takes a high polish, 
and is equal to copper in fusibility, and to nickel in magnetic^ power. 
N. S. Kurnakoff and V. A. Nemiloff observed no evidence of the formation of a 
chemical compound of nickel and platinum on the f.p. curve. Fig. 59. The alloys 

form two types of solid soln., one with less and the 
other with more than 20 at. per cent, of platinum. 
The Brinell’s hardness curve is shown in Fig. 60 — vide 
Table IV. ; and the electric resistance and temp, 
coeff. between 25° and 100°, in Fig. 61 . W. C. Heraeus 
found that by heating alloys with 8 to 15 per cent, 
of platinum to 800°, there is only a slight loss in tensile 
strength, and elasticity. C. Barus measured the sp. 
electric resistance and its temp, coeff. F. E. Carter 
said that a 10 per cent, alloy has a resistance of 180 
ohms per million ft., and a 5 per cent, alloy, 140 ohms 
j)er million ft., and a temp, coeff. of 0*00189 per degree 
between 0° and 1200°. M. Hartmann and M. Braun, 
and J. Wiirschmidt measured the thermoelectric force ; 
L. Neerl, C. Manders, F. W. Constant, the magnetic 
properties ; and A. B. Jones, the photoelectric effect. K. Helouis noted that the 
alloys resist oxidation when heated in air. H. Remy and H. Gonnington studied 
the catalytic effect in the hydrogen-oxygen reaction. G. Tammann’s study of the 
action of gold chloride, nitric acid sp. gr. 1*44, fuming hydrochloric acid, soln. of 
copper chloride, ferric chloride, ammonium sulphide, and sodium polysulphide showed 
that the reactions are limited with alloys having up to 25 per cent, of platinum. 
A. Gawalowsky said that the nickel-platinum alloy, known in commerce as plalniky 


woo 


1700 


1600 


15001 


1400 



0 20 40 60 80 100 

Atomic pci cent of platinum 

Fia. 50. — The Freezing-point 
Curves of the Ni-Pt Alloys. 



Fio. 60. — The Hardness of the 
Ni-Pt Alloys. 



Fio, 61. — The Electrical Resistance and Tem- 
perature Coefficient of the Ni-Pt Alloys. 


can be used as a substitute for platinum in analytical operations. E. Jauecke 
studied the ternary systems involving the platinum-nickel-copper alloys ; and 
the platinum-nickel-silver alloys. W. and R. Borchers prepared a platinum- 
nickel-silver-chromium alloy ; H. Bush, a platinum-nickel-silver-tin alloy ; and 
W. and R. Borchers also prepared some more complex alloys. E. Janecke 
studied the ternary system, involving the platinum-nickel-gold alloSTS ; and 
the platinum-nickel-iron alloys. W. and R. Borchers described a platinum- 
nickel-cobalt-cfaromium alloy, and also a platmum-nickel-cobalt-chromium- 
molybdenum alloy. 

According to F. E. Carter , 21 ruthenium hardens platinum to about the same 
extent as does osmium. The limit of workability is about 10 to 15 per cent, of 
ruthenium. The Brinell’s hardness of the annealed alloy, with 10 per cent, of 
ruthenium, is 210 — vide Table IV — and its dectrical resistance, 245 ohms per 
million ft. L. Holborn and A. L. Day measured the thermoelectric force of a 
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platmum-ruthenium alloy» 90 : 10, against platinum, and found that with the cold 
joint at 0°, the thermoelectric force, E millivolts at : 

- 185 ® 0 ® 200 ® 400 ® 600 ® 800 ® 1000 ® 1200 ® 1500 ® 

E . -0-63 0 1-59 3-58 6-74 801 10*41 12*90 16*58 


F. E. Carter said that the alloys lose weight on heating owing to the volatilization 
of ruthenium, but not so much is lost as in the case of the alloy with osmium 




Fio. 62. — Freozing-point Curves of Fia. 63. — The Hardness of the Co-Pt 

Co-Pt alloys. alloys. 


H. Kemy and H. Gonnington studied the catalytic effect in the hydrogen -oxygen 
reaction. G. R. Levi found that the presence of 10 per cent, of ruthenium scarcely 
affected the catalytic activity of platinum on hydrogen dioxide ; I). Martienssen 
also used the alloy as a catalyst. 

According to G. K. Burgess and P. D. Sale,22 platinum-rhodium alloys are 
readily produced. R. B. Sosman observed that no compounds, but only solid 
soln. of the two elements, are formed between the limits 0 and 55 per cent, of 



Per cent (by might) of Rhoeltum 
Fig. 64. — The Molting Points of 
the Rhodium-Platinum alloys. 



Per cent of ihodium 


Fio. 65.- — Freezing-point Curve of 
the Platinum-Rhodium Alloys. 


rhodium. J. S. Acken’s observations on the melting points arc summarized in 
Fig. 64. W. Keitel and H. E. Zschiegner prepared platinum-rhodium electrolyti- 


cally. L. Muller, and 0. Feussner and L. Muller’s 

results for the f.p. of mixtures of platinum and rhodium | 

are summarized in Fig. 65. W. A. Nemiloff and ^390 

N. M. Voronoff found that solid soln. are formed at all ^ I 

concentrations. J. Wecrts represented the dimensions ® ^ Mom ^er cent pT 

of the lattice parameter a of the face-centred cube by ^ t f ♦ * a PnmTnA 

Fig. 66. K. lokibe and S. Sakai found the viscosity of the Bh-Vi Alloys, 

of a platinum-rhodium alloy at 17® to be 4-19xl0«; 

and the rigidity, and logarithmic decrement, with a period of about 10 seconds : 


21 ® 174 ® 3 . 33 ® 497 ® 534 ® 610 ® 

Rigidity X 10-“ . 6*48 6*33 6 15 5*83 5*70 5*43 

Log. doer. . . 0*0320 O O32I O O337 O Oa72 0*0136 — 


G. K. Burgess and co-workers observed that the presence of rhodium reduces the 
loss in weight of platinum by volatilization at temp, exceeding 900®, so that best 
quality platinum crucibles might have 3 to 5 per cent, of rhodium and be free from 
iron, iridium, and other impurities. The sp. gr. of the alloys by J. S. Acken are 
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summarized in Fig. 67, and their hardness, in the same diagram. W. A. Nemilofi 
and N. M. Voronoi! found the BrinelFs hardness of the alloy to be : 

Rhodium . . 0 70 20 40 60 80 90 100 at. per cent. 

Hardness . . 28 00 66-87 67-73 71-41 76-83 47-60 73-47 64-91 

Rhodium is sometimes added to platinum for hardening platinum, and such 
alloys retain their hardness even after long exposure at a high temp . — vide Table IV . 
An alloy with 20 per cent, of rhodium has been recommended as wire for high 
temp, resistance furnaces. The alloys have a lower rate of volatilization than 
platinum, and they do not crystallize so readily. They are therefore preferred to 
platinum alone for crucible and some thermoelectric work. An alloy with per 



Fig. 67. — The Jlensity and Hardness of 
the Rhodiurn-Platinum Alloys. 



Fig. 68. — Tho Electrical Resistance and 
its Temperature Coefficient of the 
Rhodium-Platinum Alloys. 


cent, of rhodium is in use. E. R. Thews, and I. E. Adaduroff discussed some uses 
of the alloys. F. E. Carter observed that alloys with up to 50 per cent, of rhodium 
can be worked, but those with higher percentages work with difficulty. Rhodium 
does not harden platinum so much as ruthenium, or iridium, but it hardens the 
metal more than palladium. The Brinell’s hardness, H, the tensile strength in 
kgrms. per sq. mm., the resistance R ohms per million ft., and the temp, coeff. 
a per degree between 0° and 1 200°, are : 


Rhodium 

3-5 

10 

20 

50 

Hardness 

. 107 

165 

211 

323 

Annealed iJgQQo 

! 66 

90 

169 

107 

254 

138 

R . 

. 103 

110 

125 

134 

a . 

0-00195 

0-00135 

0-00120 



T. Barratt and R. M. Winter found the thermal conductivity of an alloy with 
10 per cent, rhodium to be 0-072 Cal. per cm. per sec. per degree at 17°, and 
0-073 at 100°. The electrical resistance, and the temp, coell. of the resistance of 
the alloys observed by J. 8. Acken, are indicated in Fig. 69. W. A. Nemiloff and 
N. M. VoronofE found the sp. resistance, jBx 10®, to be, at 25° and 100° : 


Rhodium 

0 

10 

20 

30 

40 

60 

60 

R X 10®/ 

\100 

10-88 

16-97 

19-69 

20-40 

19-83 

17-96 

16-36 

13-79 

19-64 

22-03 

22-42 

22-07 

19-70 

18-09 

Temp, coeff. 

0-00392 

0-00221 

0-00165 

0-00136 

0-00166 

0-00134 

0-00147 


J. L. R. Morgan and 0. M. Lammert studied electrodes made of this alloy in 
electrometric titrations. J. L. R. Morgan and co-workers studied the reproduci- 
bility of the quinhydrone electrode with platinum-rhodium. R. B. Sosman, 
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A. L. Day and R. B. Sosman found the thermoelectric force, E millivolts, of the 
alloys against platinum to be : 


PtiRh 

. 0° 

200° 

400° 

600° 

800° 

1000° 

1200° 

1400° 

1600° 

95: 5 

. 0 

0*55 

2*53 

3*92 

5*33 

6*79 

8*20 

9*82 

11*31 

90: 10 

. 0 

0*64 

3*25 

5*23 

7*33 

9*57 

11*93 

14*34 

16*75 

85 : 15 

. 0 

0*65 

3*45 

5*71 

8*23 

10*96 

13*87 

16*89 

19*94 


Observations were also made by L. H. Adams, C. Barus, K. Bito and M. Matsui, 
V. N. Bozhovskyand B. V. Drozdoff, H. le Chatelier, A. L. Day and L. Holborn, 
J. Dewar and J. A. Fleming, J. Galibourg, W. Goedecke, L. Holborn and S. Valentiner, 
L. Holborn and W. Wein, T. Nakada, W. A. Nemiloff and N. M, Voronoff, 
A. L. Norbury, W. F. Roeser and H. T. Wensel, S. Schulze, A. W. Smith, 
J. C. Southard and R. T. Milner, F. Stablein and J. Hinniiber, and C. W. Waidner 
and G. K. Burgess. F. R. Caldwell found the thermal e.m.f. of purified platinum 
against platinum-rhodium alloys, in millivolts, to be as indicated in Table V. 


Table V.- -Thermoelectbic Force in Millivolts op Platinum against Platinum* 

Khodium Alloys. 


Per cent, rhodium 


ratui'e 

0 1 

1 0 

100 

21*6 

39*0 

56 6 

61*2 

80*7 

100 

50° 

0*009 

0*088 

0*298 

0*280 

0*295 

0*304 

0*298 

0-296 

0*314 

100° 

0*020 

0*180 

0*643 

0*621 

0*651 

0*676 

0*672 

0*623 

0*696 

200“ 

0*042 

0*372 

1*436 

1*443 

1*515 

1*592 

1*590 

1*492 

1*606 

400“ 

0*087 

0*758 

3*249 

3*500 

3*700 

3*914 

3*920 

3*770 

3*915 

600“ 

0*130 

1*128 

5*221 

5*936 

6*356 

6*732 

6*747 

6*602 

6*772 

800“ 

0*171 

1*489 

7*331 

8*702 

9*446 

9*996 

10*028 

9*931 

10*158 

1000“ 

0*213 

1*852 

9*570 

11*771 

12*960 

13*714 

13*776 

13*745 

14*050 

1200“ 

0*254 

2*218 

11*922 

15*121 

16*876 

17*863 

17*986 

18*024 

18*432 


L. Holborn and F. Henning found that the loss in weight of the thermocouple 
near the m.p. is less with platinum-rhodium alloys than it is with platinum-iridium 
alloys. W. Broniewsky discussed the thermoelectric properties of the alloys. 

According to E. Matthey, C. Barus, and J. Dewar and J. A. Fleming, alloys 
containing less than 5 per cent, of rhodium are soluble in aqua regia ; but alloys 
with over 30 per cent, of rhodium are insoluble in aqua regia, and fuse more readily 
than rhodium itself. V. A. Nemiloff and N. M. Voronoff found the alloys are 
not corroded by acids, but at 750° alloys with over 10 per cent, of rhodium are 
oxidized by air. At higher temp, the oxide is decomposed, and no oxidation 
occurs above 1150°. For example : 


Khodium . . . ,10 20 

Surface area . . . 8*5 • 9-6 

fBeforo calcination . 1*3906 1*4830 

Weight^ Calcined at 750° . 1*3906 1*4831 

tCalcinod at 1150° . 1*3905 1*4829 


30 

40 

50 

60 at. per cent. 

11*0 

7*7 

4*8 

5*9 sq. cm. 

2*0192 

1*2312 

0*8160 

0*9600 grm. 

2*0193 

1*2318 

0*8164 

0*9606 „ 

2*0192 

1*2312 

0*8162 

0*9603 „ 


G. R. Levi found that the presence of 10 per cent, of rhodium diminished 
the catalytic activity of platinum in hydrogen dioxide. A rhodium-platinum 
gauze has been recommended as a catalyst in the oxidation of ammonia. 

R. Chenevix 23 prepared a platinum-palladiam alloy from equal weights of 
the two metals at a temp, a little below the m.p. of palladium. The grey alloy 
had the hardness of bar iron ; a ductility less than that of a gold -palladium 
alloy ; and a sp. gr. of 51*141. J. A. M. van Liempt studied the alloys. C. L. Utter- 
back studied the contamination of palladium when it is heated in contact with 
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platinum. G. Tammann and H. J. Rocha observed that alloys with less than 
30 per cent, of palladium have a granular structure and those with more than 
40 percent, of palladium have a dendritic structure. E. R. Thews discussed some 
uses of the alloys. There appears to be a continuous series of solid soln. T. Barth 
and G. Lunde studied the lattice constant of the alloys. G. Tammann and 
H. J. Rocha observed that the maximum hardness of the alloys occurs at 10 to 
20 per cent, of palladium when the alloys are quenched from 1400°, at 30 per cent, 
when they are quenched from 1200°, and at 40 per cent., when they are 
annealed at 600° for 12 hrs . — vide Table IV. Quenched alloys, except that 
containing 38 per cent, of palladium, are all harder than annealed alloys. 
F. Goldberger and 0. Kienberger, and N. S. Kurnakoff studied the streak as an 
indication of the composition of the alloy. W. Geibel obtained the results indicated 
in Fig. 69 for the tensile strength in kilograms for a wire of diameter 1 mm. The 



Fig. 69. — TJie Tensile Strength 
of tlie Palladium-Platinum 
Alloys. 



Fig. 70. — Tlje Klectrical Properties of the 
Platinum -Palladium Alloys. 


subject was studied by E. M. Wise and J. T. Eash. According to F. E. Carter, 
palladium does not harden platinum in the same way as do the other metals of the 
group, and a whole series of homogeneous alloys can be formed which are easily 
workable. The alloy of maximum hardness has about 25 per cent, of palladium. 
The Brinell hardness, //, Ericson’s ductility test, and the electrical resistance, 
R ohms per million ft., are as follows : 


Palladium . 
„ ( Hard 
^ \ Annealed 
Ductility ' . 
R 


10 

20 

25 

50 

75 per cent. 

160 

170 

175 

165 

155 

85 

95 

100 

90 

80 

IM 

11-5 

81 

7-9 

9-5 

130 

160 

170 

180 

145 


The values for the electrical conductivity xl0“4 at 0° and its temp, coeff. between 
0° and 160° are indicated in Fig. 70; and the thermoelectric force of the alloys 
against platinum, expressed in millivolts, are summarized in Fig. 71. C. Barus 
made observations on the electrical resistance of the alloys. L. Holborn and 
A. L. Day found the thermoelectric force, E millivolts, of the couples : 


Pt: 

: Pd . 

o 

00 

7 

0° 

200” 

400” 

600° 

800” 

1000” 

1200” 

90; 

10 

. -0-11 

0 

0-62 

1-48 

2-42 

3-36 

4-78 

5-25 

10: 

90 

— 

0 

-0-31 

-0-35 

0-12 

1-2 

4-2 



Observations were made by A. W. Smith, R. von D. Wegner, and J. Monheim. 
E. Vogt studied the magnetic properties of the platinum-palladium alloys ; and 
Y. Shimizu gave for the magnetic susceptibilities, Xi i^ass units : 

Platinum . 100-00 95-96 82-24 75-24 67-38 50*09 41-39 11-90 0 per cent 

XxlO* 1-08 1-12 1-32 1-41 1-60 2-19 2-55 4-25 5-20 

G. Borelius studied the diffusion of hydrogen in the alloy. 
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A. Sieverts and co-workers, and G. Borelius studied the absorption of hydrogen 
by the platinum-palladium alloys, and found that the solubility, S, is proportional 



Fig. 71. — The Thermoelectric Force of the Platinum-Palladium 
Alloys against Platinum. 


to the square root of the press., and it increases with rise of temp. The results arc 
summarized in Fig. 72. G. Borelius and S. Lindblom studied the passage of 
hydrogen through the alloy. G. Tammann and 
H. J. Rocha observed that the solubility of hydrogen 
in the alloys is very small when less than 40 per cent, 
of palladium is present, and then increases rapidly 
with the palladium content. The solubility is slightly 
greater in alloys quenched from 1300° than it is in 
alloys annealed at 700°. Alloys with over 74 at. per 
cent, of palladium become coated with gold when 
immersed in a soln. of chloroauric acid, and those with 
over 50 per cent, of palladium are blackened by an 
alcoholic soln. of iodine. F. E. Carter said that the 
alloys have rather the character of platinum. Boiling 
nitric acid has no solvent action on alloys with up to 
25 per cent, of palladium ; nor do these alloys show 
the colour effect of palladium when heated. They 
are used to some extent in jewellery. G. R. Levi 
found that the presence of 10 per cent, of palladium 
diminished the catalytic activity of platinum on 
hydrogen dioxide ; H. Remy and H. Gonnington, the 
hydrogen-oxygen reaction ; and E. Decarri^re, the 
catalytic activity of the alloys on the oxidation of ammonia. 

F. Korn said that the alloiTS are used as a sub- 

stitute for platinum, with the trade-name pallas ; and F. E. Carter said that the 
platinam-palladiam*rhodium allosrs are useful for jewellery. W. C. Heraeus, 
and F. E. Carter found that with pl at i^wtu ^o sitimin alloys osmium has about 
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Fig. 72. — The Solubility of 
Hydrogen in Platinum-Pal- 
ladium Alloys. 
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2i times the hardening effect of iridium on platinum, and it also increases the 
electrical resistance 2^ times as quickly. An alloy with over 10 per cent, of osmium 
is difficult to work owing to its hardness and lack of ductility — vide Table IV. 
The annealing must be done under reducing conditions or the osmium burns off. 
F. Zimmermann discussed the hardness of the alloys. H. Remy and B. Schaffer 
observed that osmium-platinum alloys are not very active catalysts in the reaction 
between hydrogen and oxygen, although separately the metals are active. H. Remy 
and H. Gonnington studied the subject. G. R. Levi observed that the presence 
of 10 per cent, of osmium almost doubled the catalytic activity of platinum on 
hydrogen dioxide. E. Haagn used an alloy with 40 to 60 per cent, of ruthenium, 
35 to 50 per cent, of osmium, and 5 to 15 per cent, of platinum for tipping the nibs 
of fountain pens. F. E. Carter said that the platinum-palladiam-osxnium alloys, 
formerly used for jewellery, were abandoned in favour of the platinum-palladium- 
rhodium alloys because of the volatilization of osmium when heated — a subject 
discussed by C. M. Hoke. 

G. Rose, 25 and A. Breithaupt described a native platinum-iridium alloy from 
the Urals. V. Rekschinsky discussed the separation of osmiridium (q.v.) from 
metals of the platinum group. J. J. Berzelius observed that equal weights of 
platinum and iridium form a brittle alloy which can be welded, and that the alloy 
with a small proportion of iridium is ductile and harder than iridium, and more 
resistant to high temperatures, and to chemical reagents. H. Morin, and A. Gaudin 
prepared alloys with 10 per cent, of iridium and found them to be malleable, and 
not to tarnish when employed as metallic mirrors on copper. B. S. Jacobi discussed 
the use of an alloy with 20 per cent, of iridium for medals. He said that the alloy 
can be cold-worked, and that it is hard, and is only slightly affected by aqua regia. 
0. J. Broch and co-workers, and H. St. C. Deville and H. Debray described the 
preparation of the platinum-iridium standard measure for the Comit6 International 
des Poids et Mesures. F. E. Carter noted iridium can be worked at high temp., 
but a little platinum induces brittleness. Iridium is employed to harden platinum 
to enable it to be used in chemical ware, electric work, and jewellery. In medium 
hard jewellery, the platinum contains 5 per cent, of iridium, and in hard jewellery, 
10 per cent. The limit of workability is 30 to 35 per cent, of iridium. The alloys 
are solid soln., and any coring in the crystal grains can be rectified by annealing. 
Segregation does not usually occur. F. Korn, and E. A. Smith discussed the 
application of the alloys in the jewellery trade, etc. H. St. C. Deville and H. Debray 
found the sp. gr. of alloys with 10, 15, 33'3, and 95 per cent, of iridium to be respec- 
tively 21*615, 21*618, 21*874, and 22*384. T. Barratt and R. M. Winter gave for 
the thermal conductivity of alloys : 

ir 100 ° 

Per cent, iridium ... 10 15 20 10 15 20 

Cals, per cm. per sec. per degree . 0 074 0*056 0 042 0*075 0*059 0*042 

0. Feussner and L. Muller, and L. Muller measured the f.p. of alloys of the two 
metals, and the results are summarized in Fig. 73. F. E. Carter said that the 
alloys do not oxidize above 1150°, but iridium slowly volatilizes from them ; a 
film of oxide forms when the alloy is cooled in the range 1 150° to 900°. K. Friederich 
studied the magnetic properties of the alloys. They darken superficially when 
heated within the range 900° to 1100°, presumably owing to the formation of an 
oxide ; at a higher temp., the oxide is decomposed and the surface regains its 
colour. Iridium itself acquires a bluish film under similar conditions. The alloys 
begin to lose weight above 900° owing to the volatilization of the iridium oxide. 
Hence for high temp, gravimetric work iridium is objectionable in platinum 
crucibles, and in thermocouple work. F. Haber studied the resistance of platinum- 
iridium electrodes in the electrolysis of hydrochloric acid; and J. Llike and R. Fricke, 
the decomposition of nitrous oxide by glowing wires of the alloy, B. 8. Srikantan 
studied the reaction H2+C02^C0-}-H20 on platinum-iridium alloys ; H. Remy 
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and H. Gonnington, the hydrogen-oxygen reaction. W. A. Nemiloff discussed the 
microstructure of the alloys. W. A. Nemiloff’s observations on the BrinelFs 



Fig. 73. — The Liquidus 
Curve of Platiiiiun- 
Iridium Alloys. 



Fig. 74. — The Tensile Strength and Hardness of 
Platinum-Iridium Alloys. 


hardness are summarized in Fig. 74, and the same diagram gives the tensile strength 
of the alloys in kgrms. per sq. mm . — vide Table IV. 

J. Weerts obtained the dimensions a of the parameters 
of the face-centred cubic lattice of the alloys shown in 
Fig. 75. F. Goldbcrger and 0. Kienberger studied the 
streak as an indication of the composition of the alloy. 

W. Geibel observed that alloys made into wires 1 mm. 
diameter, had a breaking load, in kilograms, of 
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Fig. 75. — The Lattice Para- 
meter of the Ir-Pt Alloys. 
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E. Steinmann’s results for the effect of annealing on the tensile strength are sum- 
marized in Fig. 76. K. B. Thews gave 40 kgrms. per sq. mm. for a 5 per cent, 
iridium alloy, and 100 kgrms. per sq 


mm. for a 25 per cent, iridium alloy. 

E. M. Wise and J. T. Eash gave for 
the alloy with 20 per cent, iridium, 
reduced 50 per cent, by cold draw- 
ing, the ultimate strength 140,500 
lbs. per sq. in., proportional limit 
101,000 lbs. per sq. in., elongation 
2*5 per cent, in 2 in., a reduction 
in area of 85 per cent, ; after a 
softening anneal at 1400°, the ulti- 
mate strength was 93,500 lbs. per sq. 
in. ; proportional limit, 59,5(X) lbs. 
per sq. in. ; elongation, 20 per cent, 
in 2 ins., and reduction of area, 88 
per cent. F. E. Carter gave for 
BrinelFs hardness, H, Erioson’s duc- 
tility test in mm. ; and the resistance, R ohms per million feet : 



Fig. 


76. — The Effect of tho Annealing Tempera- 
ture on the Tensile Strength. 
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The ductility data show that with increasing iridium content, higher annealing 
temp, are required. The hard-worked alloys do not show a very marked difference 
in ductility until over 20 per cent, is attained, when there is a decrease. F. Korn, 
and N. S. Kurnakoff studied the subject. 

A. E. Tutton measured the coeff. of thermal expansion of a platinum-iridium 
alloy. W. A. Nemiloff measured the sp. electrical resistance, iJ, of some alloys 
at 25°, and 100°, and obtained : 

Iridium 0-25 1 2 5 10 20 per cent. 

inoi 25° . 11-948 14-894 14-792 22-773 24-349 30-686 

IirxiO|iooo . 14-838 17-690 17-606 26-376 26-706 32-710 

The results at 25°, and the temp, coeff. of the binary alloys between 25° and 100° 
are indicated in Fig. 77. L. Guillet and M. Ballay observed a slight increase in 
the resistance when the alloy is cold-worked and annealed at 950°. J. Obata 
studied the effect of a magnetic field, and J. L. R. Morgan and co-workers, the 



Fig. 77. — The Electrical Resistance of the Platinum- Fig. 78. — The Thermcndectric 
Iridium Alloys. Force of the Platinum-Iri- 

dium Alloys. 


reproducibility of quinhydrone electrodes with platinum-iridium electrodes. 
W. Geibel, R. von D. Wegner, W. Broniewsky, W. H. Keesom and J. N. van Ende, 
and J. W. Schmidt measured the thermoelectric force of the alloys. The results 
are summarized in Fig. 78. B. Brenner, C. W. Waidner and G. K. Burgess, 
H. le Chatelier, and C. Barus made some observations on the subject. J. Llike 
and R. Fricke studied the action of the alloy on nitrous oxide. P. G. Tait gave 
d.&/d6=7-9O4-O*OO620 microvolts per degree for lead against alloys with 15 per cent, 
of iridium, 5’90— 0*01330 for alloys with 10 per cent, iridium, and 6*15+0*00550 
for alloys with 5 per cent, iridium ; and the corresponding neutral points are 
respectively —1274°, 444°, and —1118°. F. Haber found that the alloy with 
10 per cent, iridium is scarcely attacked when used as anode in the electrolysis of 
hydrochloric acid, and the alloy with 20 per cent, is not attacked at all. G. R. Levi 
observed that the presence of 10 per cent, of iridium decreased the catalytic activity 
of platinum on hydrogen dioxide. M. Delepine noted the dissolution of the 
platinum-iridium alloy in sulphuric acid at the rate of 0*10 grm. per hour per 
sq. dm. at 265°. 

H. St. C. Deville and H. Debray discussed the platinum-iridium-rhodium 
alloy which occurs as “ a triple alloy of an invariable composition ” ; and they 
prepared the quaternary platinam-iridiam-rhodium-tin alloy. F. E. Carter said 
that the platinum-iridium-rhodium alloys are used for radio tubes. The platinum- 
iridium-osmium alloys are used for sparking plugs. C. 0. Bannister and E. A. du 
Vergier discussed the analyses of the platinum-iridium alloys. 
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§ 17. The Lower Oxides of Platinum and their Hydrates 

P. Klason i observed that when a hot soln. of potassium chloroplatinite is 
evaporated, platinic chloride, and a derivative of a lower oxide, probably platinum 
suboxide, or platinum hemioxide, Pt20, are formed. G. Neumann said that 
J. W. Dobereiner’s datum on the amount of oxygen occluded by platinum corre- 
sponds with 3*05 per cent., and that the value calculated for Pt20 is 3*85 per 
cent. This is probably a coincidence, although it has been taken to be an indication 
that a hemioxide is formed. P. T. Cleve prepared platinous dihydroxsrtetrammine, 
Pt2(NH3)4(OH)2, by boiling platinous ci^-dichlorotetrammine with soda-lye, 
and drying the product at 100°. The dirty white powder is insoluble in water ; 
hydrochloric acid forms a mixture of ci&‘-dichlorodiammine and dichlorotetrammine ; 
whilst nitric and sulphuric acids form the corresponding nitrate and sulphate ; 
and aqua regia forms platinic tetrachlorotetrammine. C. W. Blomstrand discussed 
the nature of the compound. 

W. Manchot and G. Lehmann treated a 1 per cent. aq. soln. of potassium platino- 
cyanide with 3 per cent, sodium amalgam, and obtained a colourless solution 
which reduced an ammoniacal soln. of silver, cadmium salt soln., mercuric chloride, 
bismuth salt, litmus, anthraquinonesulphonate, and acidic indigotin. If exposed 
to air, the reducing power of the soln. slowly disappears. Reduction can also be 
effected by potassium amalgam, calcium filings, electrolytically, or by aluminium 
and potassium hydroxide. Barium platinocyanide may be used or potassium 
chlorojdatinite or chloroplatinate in presence of the equivalent amount of potassium 
cyanide. Attempts to concentrate the reduced soln. on a water-bath or in vacuo 
are accompanied by an evolution of gas, and potassium platinocyanide separates. 
The soln. is supposed to contain univalent platinum. 

According to L. Gmelin, platinum monoxide or platinous oxide, PtO, is probably 
formed during the “ combustion of platinum which occurs at the m.p. and 
which is attended with sparking, the emission of fumes, and the formation of a 
dirty green dust. The “ combustion ’’ does not occur at an ordinary white heat, 
but only in the oxy hydrogen flame, the oxy-alcohol flame, or when a thin platinum 
wire is explosively spluttered by an electric current. The alleged nature of the 
product is very doubtful. According to L. Wohler, 2 the oxygen associated with 
j)latinum black is probably present in great part as platinous oxide or its hydrate. 
The preparation of oxygenated spongy platinum is best conducted at 510°, and 
not above 560°. P. Laffitte and P. Grandadam obtained the oxides PtO and 
PtOg by heating the metal in oxygen to 100° to 560° at a press, of 8 to 200 atm. 
W. F. Bruce discussed the subject. J. J. Berzelius said that the hydrate can be 
deprived of its water by a gentle heat ; and C. Engler and L. Wohler added that the 
water is difficult to drive off, and requires a temp, of at least 300°. J^. Wohler 
found that the expulsion of the water is attended by some decomposition of the 
oxide so that the pure oxide free from hydrate cannot be so prepared. 
J. W. Dobereiner heated calcium chloroplatinate, Ca2Pt205Cl2.7H20, in a covered 
crucible, and obtained a violet powder which becomes very hot when treated with 
water ; the lime and calcium chloride can be removed by water and dil. nitric 
acid, and there remains platinous oxide. 

J. W. Dobereiner’s product is a violet powder ; J. J. Berzelius’ product is a 
grey powder ; and L. Wohler’s, velvety black. P. Laffitte and P. Grandadam 
gave 14-9 for the sp. gr. at 15°. H. G. Howell and G. D. Rochester studied the 
band spectrum. L, Wohler said that platinous oxide is perceptibly decomposed 
at 430° ; P. Laffitte and P. Grandadam said that it decomposes at 560° ; and, 
according to J. J. Berzelius, the oxide is completely decomposed at a red-heat so 
that the product of the operation above cited by L. Gmelin is not likely to have 
been the monoxide. J. J. Berzelius also observed that when the monoxide is 
mixed with powdered charcoal, and heated to redness, there is a strong detonation. 
L. Wohler observed that the oxide very slowly dissolves in boiling hydrochloric 
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acid, and that the rate of dissolution is catalytically increased in the presence of 
a trace of platinous chloride, or of a soln. of platinous hydroxide in hydrochloric 
acid. J. W. Dobereiner found that the monoxide dissolves in sulphurous acid, 
but not in the other oxyacids ; and L. Wohler, that it is a little soluble in aqua 
regia. L. F. Nilson obtained platinous nitrosyl oxides, (Pt.O.ON : 0N.0H)20 ; 
and also Pt3H4(N02)80.2H20 ; and J. Lang, H2Pt(N02)4. F. Mylius and F. Forster 
obtained evidence indicating the formation of platinous carbonyl oxide, or platinous 
oxycarbonyl, [Pt{C0)0], or CO.PtO. J. W. Dobereiner observed that formic 
acid reduces the oxide to platinum black with a violent evolution of carbon dioxide ; 
and that it takes up some oxalic acid from a boiling aq. soln. F. D. Aguirreche 
hydrogenized salicylic acid using platinum oxide as catalyst. 

As indicated above, L. Wohler showed that the oxygen associated with ordinary 
platinum black is in part present as hydrated platinous OXide, Pt0.nH20. 
J. J. Berzelius prepared it by gently warming platinous chloride with a soln. of 
j)otassium hydroxide, and washing the precipitate. Part of the platinum monoxide 
is dissolved by the alkali-lye which is in consequence coloured green, and it can be 
recovered from the soln. by the addition of sulphuric acid. J. von Liebig added 
that the hydrated oxide so obtained is contaminated with chloride, and if too much 
potash-lye be present, the precipitate redissolves. E. von Meyer recommended 
using a small excess of potash-lye, and drying the carefully-washed product at 
105° to 110". L. N. Vauquelin observed that if soda-lye be employed for the pre- 
cipitation, the precipitated hydrate is contaminated with soda which cannot be 
removed by washing. J. Thomsen boiled a soln. of a mol of potassium chloro- 
platinate in 300 mols of water with 2 mols of a dil. soln. of sodium hydroxide, and 
washed the black precipitate first by decantation, and afterwards on a 
filter— L. Mond and co-workers observed that the product is always contaminated 
with chlorides, and L. Wohler, that it has a tendency to oxidize unless it is washed 
in an atm. of an inert gas — say carbon dioxide — and dried in a desiccator first 
filled with carbon dioxide, and afterwards evacuated. F. Martin, and L. Wohler 
and F. Martin i)repared the hydrated oxide by dropping a soln. of sodium carbonate 
into one of potassium chloroplatinite — or of a soln. of hydrochloroplatinic acid 
which has been treated with sulphur dioxide — and boiling the liquid in an atm. of 
carbon dioxide until the black, hydrated oxide is precipitated ; the product is again 
boiled with a soln. of sodium carbonate to remove the chlorides from the pre- 
cipitate which is then washed and dried as before. 

The hydrated monoxide is a black powder which, according to L. Wohler, has 
the composition of a monohydrate, or platiuous hydroxide, Pt(OH) 2 , if it has been 
dried for a sufficient length of time at 100". L. Wohler and F. Martin considered 
this hydrate to be platinous acid, H2Pt02, which forms salts, platinites. J. Thomsen 
obtained the hydroxide by boiling a dil. aq. soln. of potassium chloroplatinite with 
the proper proportion of soda-lye ; and L. Wohler and W. Frey, by boiling in an 
atm. of carbon dioxide a soln. of potassium chloroplatinite mixed with the calculated 
quantity of sodium hydroxide, boiling the precipitate several days in water, 
and drying in an atra. of carbon dioxide for 48 hrs. at 120" to 150°. The pre- 
cipitate obtained at ordinary temp, approximates to the dihydrate, Pt 0 . 2 H 20 . 
J. J. Berzelius stated that when potassium hydroxide is fused in a platinum vessel, 
out of contact with air, potassium platinite is formed, and it yields a dark soln. 
in water. Likewise when platinous chloride is decomposed by potash-lye, a dark 
green soln. of potassium platinite is formed, L. N. Vauquelin obtained what was 
regarded as sodium platiuite by decomposing a soln. of platinous chloride with an 
excess of soda-lye. 

Kalle and Co. prepared colloidal platinous hydroxide by mixing a dil. soln. 
of sodium protalbinate and sodium carbonate with a dil. soln. of platinous chloride 
and sodium acetate, and warming the mixture on a water-bath at 70" to 80°. 
The dialyzed soln. on evaporation furnishes dark green plates which form a colloidal 
soln. with water. A. Skita and W. A. Meyer used gum arabic as protective colloid. 
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L. Mond and co-workers observed that hydrated platinous oxide loses the 
greater proportion of its water at 200° to 250° ; and C. Engler and L. Wohler 
added that the last traces of water are driven off with difficulty, and a temp, 
over 300° is required. L. Wohler observed that after heating 2 days on a water- 
bath, the hydrate contained 13*4 per cent, of water, and 8*5 per cent, of oxygen ; 
after heating 14 days at 

250 “ 300 “ 400 “ 

Water, HgO .... 13-4 8-4 — per cent. 

Oxide oxygon .... 8*5 8-5 7*4 ,, 

The calculated oxygen for PtO is 7*6, and the calculated H 2 O for Pt(OH )2 is 
6*3 per cent. L. Mond and co-workers found that oxygen is lost between 237° 
and 360°, and that after removing water, the platinous oxide gives off water very 
slowly at 380° ; and at 440° the greater part of the oxygen can be gradually pumped 
off, but a red-heat is necessary to remove all the oxygen. The subject was studied 
by J. Thomsen. L. Wohler found that in vacuo, or in an atm. of carbon dioxide, 
decomposition begins at 400°, but no decomposition is perceptible at 365°. The 
velocity of decomposition decreases with decreasing proportions of water. Platinum 
monoxide decomposes when heated into platinum and platinum dioxide, which 
dissolves in the monoxide lowering its dissociation press. Thus, a sample of 
monoxide at 510° gave a dissociation press, of 752 mm., which in 40 lirs. decreased 
to 203 mm. J. Thomsen gave for the heat of formation: 2Pt +02-1-21120 
— 2Pt(OH)2+38*44 Cals. M. le Blanc and H. Sachse said that the conductivity 
of the oxide is small. 

Chemical properties of platinous oxide. — E. von Meyer observed that 
hydrogen reduces the oxide with great energy ; and L. Wohler, that the oxide, 
dried at ordinary temp, or at 100°, reacts vigorously with hydrogen. E. von Meyer 
observed that the monoxide oxidizes hydrogen rather more vigorously than does 
platinum dioxide. The reaction was studied by A. K. Ubbelohde. L. Wohler 
showed that the oxide explodes in an electrolytic mixture of hydrogen and oxygen. 
L. Mond and co-workers found that the oxide adsorbs oxygen ; and L. Wohler 
and co-workers, that the freshly-precipitated and moist oxide may adsorb 2 per 
cent, of oxygen ; but the dried oxide, even if exposed to oxygen under 100 atm. 
press, for some hours, adsorbs no perceptible quantity of oxygen, but it is oxidized 
in a short time at 100°. A suspension of the monoxide in boiling water does not 
form the hemitrioxide when oxygen is passed through the liquid for 2 days ; the 
monoxide, however, is oxidized by ozone. C. Engler and L. Wohler observed that 
hydrogen dioxide is reduced completely when boiled with platinum monoxide, 
but not perceptibly in the cold. The hydrated oxide is easily soluble in cold hydro- 
chloric acid, and, according to J. J. Berzelius, hydrochloroplatinic acid and metal 
are formed. L. Wohler found that the air-dried oxide is not easily soluble in 
2iV-HCI. If heated on the water-bath the oxide becomes still less soluble in hydro- 
chloric acid, and after the monoxide has been heated to 300° or 400°, platinous 
oxide can be boiled for an hour with cone, hydrochloric acid, or aqua regia, without 
perceptible change, dissolution occurs slowly with a more protracted boiling. 
L. Wohler said that when hydrochloric acid acts on the hydrated oxide, there are 
two concurrent reactions : (i) Pt(OH)2+4HCl==H2PtCl4+2HoO, and (ii) 2 Pt(OH )2 
=Pt(OH) 4 +Pt, followed by Pt(OH)4+6HCl=H2PtCl6+4H2b. The first of the 
concurrent reactions progresses more rapidly than the second. J. Thomsen noted 
that the hydrated oxide is freely soluble in hydrobromic acid ; and L. Wohler, 
and J. Thomsen found that platinum monoxide oxidizes hydriodic acid. W. Pliidde- 
mann, and L. Wohler and co-workers observed that the reduction of platinum 
monoxide by sulphur dioxide begins at 130°, proceeds vigorously at 200°, and is very 
rapid at 400°. L. Wohler also showed that the hydrated oxide is readily soluble 
in sulphurous acid to form, according to C. Engler and L. Wohler, a reddish-brown 
liquid, and a little metallic platinum. L. Wohler observed that the freshly-precipitated 
and moist hydrated oxide is very sparingly soluble in sulphuric acid, and similarly 
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with the hydrated oxide dried in a desiccator, but when dried at 110°, it is soluble 
in fuming sulphuric acid at 200°. The dry or moist hydrated oxide is virtually 
insoluble in nitric acid. It transforms arsenic trioxide into the pentoxide. C. Engler 
and L. Wohler found that carbon monoxide reduces platinous oxide to platinum ; 
and E. von Meyer observed that it oxidizes carbon monoxide at ordinary temp, 
more readily than does platinum dioxide. P. V. McKinney and co-workers studied 
the reaction. J. Thomsen observed that tormic acid reduces the oxide to metal 
with the evolution of carbon dioxide. F. Bullnheimer observed that platinum 
oxide is reduced to the metal by glyccroL L. Wohler observed that the freshly- 
precipitated and moist hydrated oxide is virtually insoluble in dil. or cone, acetic 
acid. Boiling soln. of acetic acid, oxalic add, and other organic acids are oxidized 
by the hydrated monoxide with the evolution of carbon dioxide. A boiling soln. of 
glucose is similarly oxidized. The hydrated oxide is soluble in a soln. of potassium 
cyanide. C. Engler and L. Wohler noted that tincture of guaiacum, and ^phenyl- 
amine are oxidized. According to J. J. Berzelius, the hydrated monoxide is 
decomposed by a boiling soln. of potasium hydroxide, forming potassium platinate 
and metal. L. Wohler observed that the moist oxide is scarcely soluble in a soln. 
of sodium hydroxide, although it is not precipitated from salt soln. by an excess 
of that alkali lye. A boiling sulphuric acid soln. of potassium permanganate is 
reduced to manganese dioxide, and platinum dioxide is formed. 

Derivatives of the three types of ammines have been obtained, namely, the 
di-, tri-, and tetra-ammines. J. Reiset ^ prepared platinous tetramminohydroxide, 
[Pt(NH 4 ) 4 ](OH) 2 , by adding the theoretical proportion of baryta water to a soln. 
of platinous tetramminosulphate, evaporating the filtrate out of contact with air, 
and finally in vacuo over sulphuric acid until it solidifies. The mass of white, 
acicular crystals is deliquescent in air. It melts at 110° and loses with intumescence 
2 mols. of ammonia and 1 mol. of water so that Pt(NH3)20 remains. J. Thomsen 
gave for the heats of neutralization of 2 eq. of an aq. soln. with sulphuric acid 
be 30-84 Cals., and with hydrochloric acid, 27-29 Cals. The mol. conductivities of 
a moljof the compound in 500, 1000, and 2000 litres were found by A. Werner and 
A. Miolati to be, respectively, 247-6, 260-8, and 267-2. G. Bredig gave 74-1 for the 
speed of migration of the J[Pt(NH 3 ) 4 ]"-ion. J. Reiset said that the aq. soln. has an 
alkaline, and caustic taste, and does not give off ammonia when boiled ; the aq. 
soln. absorbs carbon dioxide from the atmosphere, and, like a soln. of potassium 
hydroxide, it decomposes starch-sugar ; and like a soln. of potassium hydroxide, 
it precipitates silver oxide from a soln. of silver nitrate. M. Peyrone observed that 
the compound is slightly soluble in alcohol. It forms salts when treated with 
acids. It has been called Reisefs first base, when [Pt(NH 3 ) 2 j(OH )2 represents 
Reiset’s second base. The constitution was discussed by C. W. Blomstrand, 
H. and A. Euler, C. Gerhardt, W. Odling, C. Weltzein, and A. Werner. 

W. Odling prepared platinous dihydroxydiammine, [Pt(NH 3 ) 2 (OH) 2 ], by the 
action of baryta water on the corresponding sulphate. The salt crystallizes easily, 
it is very soluble in water, forming a strongly alkaline soln., which attacks carbon 
dioxide from the atmosphere. The base is neutralized by acids, and the resulting 
salts readily form complexes with other metal salts. A . A. Grinberg, and A. A . Grin- 
berg and D. I. Ryabchikoff studied the strength of these bases. P. Klason obtained 
acicular crystals of the dihydrate. The aq. soln. is feebly acidic. H. D. K. Drew and 
co-workers studied the a- and j8-forms of this base. A. Werner obtained platinous 
hydroxytriamminohydroxide, [Pt(NH 3 )(OH)]OH ; and F. W. Pinkard and 
co-workers reported platinous dihydroxylaminodiamminohydroxide, [Pt(NH 3 ) 2 - 
(NH20H)2](0H)2 ; and F. Hoffmann, platinous dihydroxylaminehy^xide, 
[Pt(NH20H)2(0H)2]. J. Reiset obtained platinous oxydiammine, [Pt(NH3)20], 
by heating the tetramminehydroxide at 110°. The grey mass decomposes at 195° 
into platinum, nitrogen, ammonia, and steam. When heated in air to about 200°, 
it decomposes with a hissing noise. It is insoluble in water, and in aq. ammonia ; 
with acids, it furnishes insoluble, explosive products. 
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H. Alexander prepared platinous teti»hydroxylaminehydroxide,[Pt(NH 20 H) 4 ]- 

(0H)2, by treating the corresponding chloride with a strong base ; E. Uhlenhut, 
by treating hydrochloroplatinic acid with a soln. of hydroxylamine ; H. Wolfram, 
by the action of hydroxylamine on a soln. of hydrochloroplatinous acid ; and 
N. Tarugi, by the action of an ammoniacal soln. of hydroxylamine hydrochloride 
on a cone. soln. of platinic chloride. The compound forms white, yellowish, or 
reddish-violet powder, or white acicular crystals. After drying at 80°, H. Wolfram 
found that the salt is brownish-yellow ; H. Alexander said that the salt partially 
decomposes at 100° ; and R. Uhlenhut, that it darkens at 169°, and explodes about 
173°. H. Alexander, and E. Uhlenhut found that the salt is insoluble in hot or cold 
water ; easily soluble in mineral acids, but it requires warm sulphuric acid for 
dissolution, and it is decomposed by the cone. acid. The base is insoluble in 
alcohol, and ether ; it is soluble in formic and acetic acids ; and the hydrochloric 
acid soln. reduces Fehling’s soln. and also gold chloride soln. in the cold. The 
base forms salts with acids. The constitution was discussed by A. Werner. 
P. Klason, and W. Odling obtained the cis- and trans-forms of this base. P. T. Cleve 
prepared platinous tetramminodihydroxide, Pt 2 (NH 3 ) 4 (OH) 2 , by the action of a 
boiling soln. of sodium hydroxide on platinous m-dichlorodiammine, and drying 
the washed product at 100°; the dirty white powder explodes above 100°. It is 
insoluble in water and is converted by acids into salts. F. Hoffmann prepared 
platinous dihydroxylanunedianiminohydroxide, [Pt(NH 3 ) 2 (Nn 20 H) 2 ](OH) 2 , from 
the corresponding chloride ; he also prepared platinous dihydroxylamine- 
bispyridinehydroxide, [Pt(NH20H)2(C5H5N)2l(0H)2, as a double salt with 
platinous chloride. A. Werner obtained platinous bispropylenediaminehydroxide, 
fPt{C 3 H 6 (NH 2 ) 2 } 2 l(OH) 2 . H. Wolfram, H. Alexander, and F. Hoffmann prepared 
cis- and trans forms of platinous dihydioxydiliydroxylamine» [Pt(NH20H)2(0H)2j ; 
H. Wolfram also prepared platinous oxyhydioxylaminoethylamineoxide, 
2[Pt(NH20H)20][Pt(NH20H)(C2H6NH2)0]. 

S. G. Hedin prepared platinous quaterpyridinehydroxide, [Pt(CeH 5 N) 4 ](OH) 2 ; he also 
prepared the cis- and trans-forms of platinous dihydroxyblspyrldine, [Pt(C 5 H 5 N) 2 (OH) 2 l, 
as well as the dihydrate and the decahydrate. This compound in its a- and ^-forms 
was studied by H. D. K. Drew and co-workers. C. W. Blomstrand, and C. Enebuske 
described the trans-form of platinous blsmethylsulphlnedlhydroxlde, [Pt((CH 3)2S}2(0H)2]; 
(^ W. Blomstrand, the trans-form of platinous blsethylsulphinedlhydroxlde, [PtKCgHglgSla- 
(OH)a] ; C. Rudelius, the trans-form of platinous blspropylsulphlne dlhydroxide, 
[Pt{(C 3 H 7 ) 2 S} 2 (OH) 2 l ; C. W. Blomstrand, and H. LOndahl., platinous bis wo butylsulpblne- 
dihydroxide, [Pt{(C 4 H 9 ) 2 S} 2 (OH) 8 ] ; F. G. Angell and co-workers, and H. Londahl, 
platinous bisethylenesulphinedihydroxide, [Pt{S(CaH 4 ) 2 S}(OH) 2 ]; N. S. Kurnakoff, platinous 
bisthiocarbamideblspyrldinehydroxide, [Pt(C 4 H 5 N) 2 {CS(NHa) 2 } 2 ](OH) 2 ; G. Quesneville, 
M. G. Saillard, P. Schiitzenberger, and P. Schiitzenberger and M. G. Saillard, platinous 
dihydroxytoluldlnethylphosphitehydroxide, [Pt(C,H 7 NHa){P(OC 2 )H 4 )a}(OH) 2 |. M. G. Sail- 
lard, P. Schiitzenberger and M. G. Saillard, and G. Quesneville, platinous toluidine- 
ethylphosphitedlhydroxide, tPt(C 7 HaN)P(OC 2 H 8 ) 3 (OH) 2 l ; P. Schiitzenberger, platinous 
ethylphosphitedihydroxide, fPt(C2H6)8P08(0H)a] ; and P. Schiitzenberger and C. Fontaine, 
platinous potassium oxyphosphite, [Pt(K 3 POs) 0 ], and platinous sodium oxyphosphite, 
fPt(Na 3 P 03 ) 0 ]. 
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§ 18. Intermediate Oxides 

According to S. M. Jorgensen,! platinosic oxide, or platinum tritatetroxide, 

Pt304, is obtained by heating 1 part of anhydrous sodium chloroplatinite with 
4 parts of dry sodium carbonate, until the mixture begins to fuse. The chloro- 
platinites of potassium and ammonium cannot be substituted for the sodium salt. 
The black residue which remains after treating the fused mass with water, and 
with dil. nitric acid, is repeatedly washed by decantation with hot nitric acid, 
and finally with water acidified with nitric acid, and is then dried at 110®. This 
oxide is converted into platinum black by formic acid ; it is not attacked by 
mineral acids, not even by boiling aqua regia. It slowly loses oxygen at a red-heat, 
but it is rapidly reduced in an atm. of hydrogen or coal-gas, even at the ordinary 
temp. L. Wohler’s observations with this product showed that it is a mixture of 
platinum monoxide and dioxide, which may by chance approximate to the com- 
position of the assumed Pt3()4. According to E. Prost, the enneahydrate, 
Pt304.9H20, is formed as an intermediate stage in the hydrolysis of a soln. of the 
nitrate, Pt(N03)2.3Pt02.5H20, which when treated with water yields yellow 
Pt02.3H20 ; and the filtrate with more water yields Pt304.9H20. Boiling water 
converts the original salt into Pt50ii^.llH20, which is considered to be a mixture 
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of hydrates, as L. Wohler also showed this to be the case with the alleged hydrated 
platinosic oxide. 

According to W. L. Dudley, 2 when spongy platinum is fused with sodium 
dioxide, and the product washed with water, a yellow substance is obtained which 
it is supposed to be a sodium salt of platinum sesquioxide, Pt203.2Na20 ; when 
the alkali of this salt is neutralized with acid, and the product washed, there 
remains platinum sesquioxide or platinum hemitrioxide, Pt203.2H20. When this 
dihydrate is heated to 100°, it loses no water ; at 385°, it loses 5*22 per cent, of 
water ; and at 450°, it forms a dark brown, amorphous powder of the anhydride, 
Pt203. J. J. Berzelius supposed that this oxide is formed when powdered platinum 
is heated with a mixture of potassium nitrate and hydroxide. W. L. Dudley repre- 
sented the formation of the compound by 2Pt-[-3Na202=Pt203.2Na20-|-Na20 ; 
followed by Pt203,2Na20-|-4CH3C00H=Pt203.2H20+4NaC2H302, or else 
Pt203.2Na20+4H20=Pt203.2H20+4Na0H. M. Blond el obtained the dihydrate, 
by heating the trihydrate to 100° to 105°. L. Wohler found that the product 
always retains about 2 per cent, of Na20 very tenaciously, and it behaves like a 
mixture of sodium platinate and platinic hydroxide. W. L. Dudley observed that 
the dihydrate is reduced to platinum black by boiling sodium hydroxide and 
alcohol ; it is insoluble in nitric acid, sulphuric acid, and cold, dil. hydrochloric 
acid, but it is dissolved by hot, cone, hydrochloric acid, in the presence of air, with 
the formation of platinic chloride. 

M. Blondel prepared the trihydrate, Pt203.3H20, by adding an excess of alkali - 
lye to a soln. of platinisulphuric acid, Pt2(0H)3.(S03)4(0H)2.8JH20, and drying 
the well-washed product in vacuo. The brown trihydrate loses a mol. of water at 
100° to 105°. It dissolves readily in hydrochloric acid to form a mixed soln. of 
platinous and platinic chlorides ; and it also dissolves slowly in sulphuric acid. 
M. Delepine prepared the pentahydrate, Pt203.5H20, as an ochre-yellow insoluble 
powder, by the prolonged action of cold water on the potassium salt of j)latinum 
sulphuric acid, Pt(0H)(HS04)(KS04). The product retains some alkali, and 
sulphate very tenaciously. 

L. Wohler and W. Frey obtained the hydrated hemitrioxide, Pt203.wH20, 
by treating a soln. of Pt203.3S03.H2S04.11*5H20 with 2A-NaOH, and boiling 
the precipitate with a soln. of sodium carbonate, then washing it with sulphuric 
acid, followed by water, and drying the product in vacuo. F. Martin, and L. Wohler 
and F. Martin prepared a hydrate, Pt203.nH20, by adding solid platinum trichloride 
to a hot soln. of sodium carbonate, or by dissolving the chloride in a 1 : 1-soln. 
of potassium hydroxide, and precipitating with acetic acid. The hydrate cannot 
be prepared by oxidizing platinous hydroxide. The brown hydrate is darker in 
tint if it be precipitated hot. It is not oxidized by boiling with water through 
which oxygen is passed. It decomposes when dehydrated in vacuo, so that it is 
doubtful if the anhydrous oxide, Pt203, has been prepared. The hydroxide dis- 
solves in cone, alkah-lye, and in cone, sulphuric acid. Chemically, it behaves like 
an oxide in an intermediate position between platinous and platinic hydroxides. 
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§ 19. The Higher Oxides o! Platinum 

Anhydrous platinum dioxide, or platinic oxide, PtOg, was obtained by 
J. J. Berzelius ^ by gently heating the hydrate — E. von Meyer recommended a 
protracted heating at 175°, and 0. Brunck, at 150°. L. Wohler added that a com- 
plete dehydration without some decomposition is not possible. P. Laffitte and 
P. Grandadam, and A. Baroni obtained the oxide by heating the metals in oxygen 
at a high press . — vide platinous oxide. J. J. Berzelius’ dioxide obtained by 
heating the commercial nitrate for 35 days at 250° to 280°, according to 
L. Wohler, contained 13’82 per cent, of oxygen when the theoretical amount is 
14-1 per cent. R. Adams and co-workers, W. F. Short, W. F. Bruce, and 
V. Voorhees and R. Adams prepared it by fusing chloroplatinic acid with 
sodium nitrate at 500° to 550°, and washing the product with water to eliminate 
the nitrates. It is used as a catalyst in organic syntheses, and it can be re- 
activated by shaking it with air or oxygen, but there is an accumulation of 
poison in use which necessitates its purification. E. P. Schoch obtained the 
dioxide by anodic oxidation. J. Piazza obtained a mixture of platinum and its 
dioxide at the platinum cathode during an electric discharge in oxygen ; and 
P. Grandadam, by heating the metal in oxygen under press. 

G. P. Thomson and co-workers obtained X-radiograms of the dioxide. The 
black powder, said J. J. Berzelius, loses oxygen when heated. L. Wohler said 
that the oxide is completely decomposed into platinum and oxygen at 450° in an 
atm. of carbon monoxide ; at 510° in an atm. of oxygen ; and above 300° in an 
atm. of carbon dioxide. C. Marie also noted that the salt is decomposed at a dull 
red-heat. L. Wohler said that the speed of dissociation depends on the proportion 
of water of hydration. The last traces of oxygen are very difficult to remove by a 
blast-flame ; in air or carbon dioxide the oxygen is not all expelled in a combustion 
furnace, but it can be removed by heating in hydrogen. According to L. Wohler 
and W. Frey, when platinum dioxide is heated at 510° to 515°, in vacuo, until its 
oxygen-content diminished below that required for the monoxide, the residue con- 
tained metallic platinum ; and an examination of the residue indicated that when 
platinum dioxide is heated, it dissociates into the metal and a solid soln. of either 
the monoxide or sesquioxide in the dioxide. The equilibrium press, are attained 
too slowly for measurc.ment. The oxides may be heated for days between 100° 
and 200° above the temp, corresponding with equilibrium without losing oxygen 
perceptibly. The metal takes up oxygen equally slowly. The dissociation press, 
of the monoxide and sesquioxide are, however, higher than that of the dioxide. 
The evolution of oxygen from the dioxide at constant temp, begins slowly, then 
becomes very rapid, and finally diminishes gradually. The rapid evolution begins 
at 514° to 520° when the oxygen content of the oxide has fallen to 11*6 to 12 per 
cent. It is probable that a supersaturated solution of monoxide or sesquioxide 
in the dioxide is first formed, and when this has reached a certain concentration 
it decomposes suddenly. The subject was studied by F. Becker. E. von Meyer 
observed that hydrogen reduces it energetically, and that it oxidizes hydrogen 
at ordinary temp. L. Wohler showed that the dioxide oxidizes hydriodic acid ; 
it is insoluble in dil. and cone, hydrochloric acid, and in sulphuric acid ; and it is 
reduced to the monoxide by sulphurous acid, heated on a water-bath, and the 
product slowly passes into soln. J. Landauer found that sodium thiosulphate 
colours the dry dioxide black. L. Wohler observed that the oxide is insoluble in 
nitric acid, and in aqua regia ; and it is not reduced by arsenic trioxide. E. von 
Meyer said that it oxidizes carbon monoxide at ordinary temp. ; and L. Wohler, 
that it is not reduced by ether. A soln. of stannous chloride in hydrochloric acid, 
on a water-bath, slowly reduces the dioxide to the monoxide. 

According to L. Schaffner, pure hydrated platinum dioxide cannot be prepared 
since the product always contains complex salts — ^presumably adsorption products. 
N. W. Fischer said that a hydrate is precipitated by magnesium from a soln. of 
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platinic chloride ; C. Marie, that the hydrate is formed by the action of oxidizing 
agents — acid soln. of potassium permanganate, dichromate, chlorate, or ferro- 
cyanide — on platinum ; L. Wohler, by heating platinic nitrate to constant weight 
at 380°, boiling the product with cone, nitric acid, and drying it at 380° to constant 
weight ; L. Wohler and W. Frey, by boiling cone. soln. of platinic chloride and 
sodium carbonate ; A. Rosenheim, by boiling a soln, of platinic chloride super- 
saturated with sodium hydroxide ; and the replacement of the chlorine in hydro- 
chloroplatinic acid, H 2 PtCl 6 , by OH-groups by treatment with alkali hydroxide 
was studied by W. Hittorf, and F. Kohlrausch. L. Wohler boiled platinic chloride 
with an excess of 2iV-NaOH, and neutralized the cold soln. with acetic acid when the 
hydroxide H 2 Pt(OH)g is precipitated as a yellow powder, which, when heated, turns 
brown and then black. When the precipitated hydroxide is boiled for a long time, 
it is converted into the compound Pt02.3H20, which, when left over sulphuric 
acid in a desiccator, is converted into the compound Pt02.2H20. The latter 
hydroxide, when heated at 100°, becomes dark coloured, with the formation of the 
compound Pt02.H20, which parts with its water with great difficulty. The mono- 
hydrate is insoluble in aqua regia and in hydrochloric acid. 

M. Blondel, and H. Topsoe found that the tetrahydrate loses 2 mols. of water 
slowly at 100° and becomes yellowish-brown ; at 120°, another mol. of water is given 
off; and at 1 50°, it darkens in colour owing to reduction. These results do not agree 
with the observations of L. Wohler, who found that when the white hydrate pre- 
cipitated from a cold soln. is dried in air, it is coloured straw-yellow or nankeen- 
yellow, and it contains 4 mols. of water ; if precipitated from boiling soln., the 
product is ochre-yellow, and it contains 3 mols. of water, and the same results 
are obtained if the product is dried a short time over calcium chloride ; if dried 
for a long time over cone, sulphuric acid, or a short time on a water-bath, the 
product is rose-yellow or amber-brown, and contains 2 mols. of water ; and if 
dried for a long time at 100°, the colour is dark brown or deep black, and it contains 
1 mol. of water. The last mol. of water is difficult to remove, for after 10 days 
at 180°, the product contained 6*3 per cent, of water ; after 8 days at 250°, 4*6 per 
cent. ; after 24 hrs. at 410° to 450°, 3 per cent. ; after heating in oxygen at 400°, 
2-6 per cent. ; and it decomposes into its elements when heated in oxygen above 
510°. F. Becker was unable to dehydrate the hydrated dioxide without some 
decomposition. C. Marie also noted that the oxide is decomposed at a dull red-heat. 

As just indicated, L. Wohler obtained the monohydrate, Pt02.H20, from a higher 
hydrate ; and E. von Meyer, by evaporating a mixed soln. of platinic chloride and 
an excess of sodium carbonate, to dryness, washing the residue with hot water, 
digesting the solid with dil. acetic acid, and then washing with hot water. The 
product is black, M. Blondel reported the polymer, (Pt02.H20)5, to be formed by 
the action of boiling water for 14 days on (Pt02)5.2HC1.9H20, and drying the 
product at 100° to 105°. E, von Meyer reported the hemitrihydrate, Pt02.1JH20, 
to be formed by drying at 110° the product of the action of sodium carbonate on 
platinic chloride. H. Topsoe prepared the dihydrate, Pt02.2H20, by heating the 
higher hydrate at 100°, and it was obtained by L. Wohler by drying the higher 
hydrate for a long time over cone, sulphuric acid. J. J. Berzelius observed that 
alkalies precipitate basic double salts from soln. of most platinic salts, but with 
platinic nitrate and potash-lye, the hydrate is first precipitated, and, after that, 
the double salt. L. Pigeon heated a mixture of platinic chloride and sodium 
hydroxide in a sealed tube for many hours at 180°, and after washing the pre- 
cipitate with water, dried it in vacuo at ordinary temp. H. Topsoe evaporated a 
soln. of platinic chloride mixed with an excess of sodium carbonate to dryness on 
a water-bath, washed the product with water, then with acetic acid, and finally 
with hot water. G. C. Wittstein obtained the dihydrate by adding calcium car- 
bonate to a soln. of platinic sulphate, and washing the excess of calcium carbonate 
from the precipitate by acetic acid, and the calcium sulphate, by water. 
J. W. Dobereiner obtained the dihydrate by dissolving the alkali from sodium 
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platinate by means of acetic acid. M. Blondel obtained the polymer, which he 
called metaplatinic acid, (Pt02.H20)5, by the action of mineral acids on the salt 
Na2O.5PtO2.9H2O, and he found it to be sparingly soluble in dil. hydrochloric 
acid. The dihydrate varies in colour from rust-yellow to amber-brown, and, 
according to L. Pigeon, the particles are crystalline and polarize light. L. Wohler 
obtained the trihydrate, Pt02.3H20, from the higher hydrate as a precipitate from 
boiling soln. ; E. Prost, by adding water to a soln. of platinic nitrate ; but L. Wohler 
always found the product to contain some basic nitrate, as was also the case with 
the anodic deposit obtained in the electrolysis of a soln. of platinic nitrate in 
nitric acid. The colour of the trihydrate ranges from ochre-yellow to nankeen- 
yellow. E. Fremy obtained the tetrahydrate, Pt02.4H20, by boiling a soln. of 
platinic chloride for a long time with an excess of sodium hydroxide, and pre- 
cipitating the hydrate with acetic acid. L. Wohler, and I. Bellucci employed a 
similar process. I. Bellucci dissolved the dihydrate in molten potassium or sodium 
hydroxide, and neutralized the product with acetic acid ; and he also neutralized 
a soln. of the alkali salts — K2Pt(OH)fl,or Na2Pt(OH)e — with acetic acid. M. Blondel 
treated Pt(0H)4.2HCl.nH20 with water in a dialyzer. The colour of the tetra- 
hydrate is white. 

L. Wohler observed that hydrogen does not reduce the monohydrate perceptibly 
at ordinary temp., but when feebly warmed the reduction proceeds vigorously, 
and if some platinous oxide is present, such as occurs if the hydrate has been 
preheated to 400°, the reduction proceeds rapidly at ordinary temp., until it is 
retarded by the protective action of the platinum formed on the surfaces of the 
grains. The hydrates lower than the dihydrate make electrolytic gas explode, but 
the trihydrate only glows in the gas. The decomposition of hydrogen dioxide pro- 
ceeds slowly in the presence of the hydrated dioxide, and this even in acidic or 
alkaline boiling soln. when stirred. The freshly-precipitated hydrate was found by 
W. H. Wahl, C. Marie, and L. Wohler to be soluble in cone, hydrochloric acid, 
but after being dried on a water-bath, it is no longer completely soluble. L. Wohler 
observed that dissolution occurs immediately if the hydrate has been reduced 
with stannic chloride, or with sulphurous acid. W. Bersch observed that the 
dihydrate produces an alkaline reaction with a soln. of potassium iodide, but it 
has no perceptible action on soln. of potassium chloride or bromide. W. H. Wahl 
found that the freshly-precipitated hydrate is soluble in sulphuric acid, and 
L. Wohler added that if the hydrate has been dried on a water-bath, dissolution 
is incomplete. C. Marie said that the hydrate is not perceptibly soluble in dil. 
sulphuric acid — except in the presence of reducing agents like sulphurous acid 
or alcohol. If the hydrated dioxide be heated with cone, sulphuric acid, it loses 
water, and darkens in colour. For the compound with ammonia, vide infra, ful- 
minating platinum. W. H. Wahl observed that the freshly-precipitated hydrate 
is soluble in nitric acid, but L. Wohler added that after the hydrate has been dried 
on a water-bath, it becomes insoluble in that acid. W. H. Wahl observed that a 
dil. aq. soln. of phosphoric acid dissolves a small proportion of the hydrated dioxide 
in the cold, and much more when heated ; the solubility also increases as the cone, 
of the acid is increased. The hydrated dioxide is soluble in formic acid, and very 
sparingly soluble in acetic acid. Boiling acetic acid gradually decomposes the 
hydrated dioxide. J. W. Dobereiner, E. Fremy, and H. Topsoe said that different 
reports as to the solvent action of acetic acid are based on differences in the degree 
of hydration of the specimen under observation. The best solvent for the hydrated 
dioxide was found by W. H. Wahl to be oxalic acid. Dissolution takes place 
rapidly even in the cold, and when aided by heat platinic oxalate is formed, and 
some carbon dioxide is evolved owing to the decomposition of the acid. L. Wohler 
also found that if boiled for 4 hrs. with N-soln. of oxalic acid, the hydrated dioxide 
is reduced to metal. W. Bersch observed no reaction with potassium thiocyanate. 
R. Adams and co-workers, and F. D. Aguirreche discussed the use of platinic oxide 
as a catalyst in organic hydrogenations, etc. Dil. aq. soln. of sodium hydroxide. 
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and, better still, potassium hydroxide dissolve the hydrate at ordinary temp. 
L. Wohler found that the hydrated dioxide accelerates the decomposition of hot 
soln. of potassium permanganate, and when boiled with a cone. soln. of platinic 
chloride in the presence of acetic acid, the hydrated dioxide is reduced to metal. 

H. Kautsky and W. Baumeister studied the adsorption of the [Pt(OH)0]"-ions 
by thorium hydroxide gel ; and A. Rosenheim, the action of platinic hydroxide 
on tungstates. 

B. Gerdes prepared platinic hexamminohydroxide, [Pt(NH3)6 (OH)4], by 
boiling the chloride with an eq. quantity of silver oxide, and cooling the filtered 
liquid. The white hexagonal plates are sparingly soluble in water ; the soln. has 
an alkaline reaction ; it decomposes ammonium salts ; absorbs carbon dioxide 
from the air to form a carbonate ; and forms salts with acids. 

C. Gerhardt prepared platinic tetrahydroxydiammine, [Pt(NH3)2(OH)4], by 
the action of ammonia on a boiling soln. of the corresponding nitrate, cooling 
the liquid, washing the precipitate, and drying at 130°. The yellow, microcrystalline 
powder is not changed at 130° ; it decrepitates at a higher temp, losing water and 
ammonia, and leaving platinum behind. It is scarcely soluble in water, but 
soluble in hot, dil. acids ; boiling potash -lye does not dissolve or decompose the 
compound. It was studied by W. Odling, C. Weltzien, H. Kolbe, C. Grimm, and 
P. T. Cleve. B. E. Dixon prepared silver platinic hydroxytriamidodiammino- 
hydroxide, [Ag3{Pt(NH3)2(NH2)3(OH)}2](OH)3. 

J. Jacobsen prepared platinic decahydroxyammine» fNH3Pt(OH)5j2, by 
pouring an excess of ammonia into a soln. of dichloroplatinic acid. The liquid 
turns a dark colour, and finally precipitates a brown, flocculent mass containing no 
(ihlorine and resembling ferric hydroxide. Washed with boiling water until free 
from ammonia and dried, this precipitate presents a conchoidal structure. If 
dried at 100° and then over sulphuric acid, it rehydrates with such avidity that the 
particles jump about. When it is heated gently above 250°, the compound blackens, 
and finally explodes with some violence, giving spongy platinum, nitrogen, oxygen, 
and water vapour. If pyridine is employed in place of ammonia, a similar detonat- 
ing compound is formed, namely, platinic decahydroxypyridine, C5H5N[Pt(OH)5]2. 
The fulminating compound is easily soluble in hydrochloric acid, and its com- 
position corresponds with {Pt(OH)5}2(NH3), it loses water when heated at 220°, 
i) mols. being removed. 

The dihydrate Pt02.2H20 can be formulated as the tetrahydroxide, Pt(OH)4, 
and M. Blondel added that since two of the hydroxyl groups are basic, and two 
acidic, the dihydrate can be regarded as a dihjrdroxsrplatinic acid, H2Pt02(0II)2, 
forming in the one case potassium platinate, K2Pt02(0H)2.2H20, and in the other 
case H2Pt02(S04).3H20. This subject was discussed by I. Bellucci, and H. Topsoe. 

I. Bellucci regarded the tetrahydrate as a hexahydroxsrplatinic acid, H2Pt(OH)6, 
in which the six chlorine atoms of hydrochloroplatinic acid, H2PtCle, have been 
replaced by six hydroxyl-groups. M. Blondel said that before drying, the tetra- 
hydrate contains the group Pt(OH)4, and after drying it is not to be regarded as 
Pt(0H)4.2H20, but rather as H2Pt(OH)0. S. W. Pennycuik observed the acid 
in soln. of colloidal platinum. 

W. J. Pope and S. J. Peachey prepared trimethyl platinic hydroxide, 
(CH3)3Pt(OH), by boiling an acetone soln. of the iodide with silver hydroxide. 

Several observers have noted the formation of potassium platinates, thus, 
H. Davy, 2 and K. A. Hofmann and H. Hiendlmaier found that the yellow powder 
obtained by the combustion of a platinum-potassium alloy behaved like a platinate ; 
and S. Tennant obtained by the action of fused potassium nitrate — (i) a brown 
insoluble product containing a small proportion of potassium oxide, and (ii) a brown 
soluble product. J. J. Berzelius added that when potassium nitrate and hydroxide 
are fused with platinum, and the product washed with water, there remains a 
partly purple, and partly yellow oxide which dissolves with difficulty in hydrochloric 
acid leaving a residue of platinum. When potassium chloroplatinate is boiled with 
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an excess of potash-lye, there is formed a yellow liquid which dries to a scarlet 
mass. When this product is heated not quite to redness, and the excess of potassium 
hydroxide and chloride are washed out, there remains a rust-yellow, colloidal 
platinate which is coagulated by the addition of a salt. It contains 7 per cent, 
of potassium oxide ; hydrochloric acid, and hot sulphuric and nitric acids remove 
the alkali ; cone, hydrochloric acid slowly converts it into potassium chloro- 
platinate, and platinic chloride ; at a red-heat, the platinate passes into platinite 
by the loss of oxygen ; it detonates violently when heated with combustible 
matters. 

M. Blondel dissolved freshly-precipitated, hydrated platinum dioxide in cone, 
potash-lye, evaporated the decanted liquor over sulphuric acid, and dried the yellow 
crust in air and then in vacuo. The composition agreed with that of potassium 
platinate, K2Pt03.3H20. When an acid is added to the aq. soln. of potassium 
platinate it precipitates hydrated platinum dioxide. The soln. is stable when 
concentrated and in the presence of an excess of alkali-lye. When dried at 110°, 
potassium platinate passes into potassium hexahjrdroxs^latinate, K2Pt(OH)e. 
I. Bcllucci and N. Parra vano reported that the golden yellow crystals, obtained 
by seeding the aq. soln. with the corresponding stannic salt, are trigonal, with 
the axial ratio a : g=1 : 1*9952, and a=69° 11' 14". The (lll)-cleavage is good ; 
and the double refraction is positive. The salt loses 0*30 per cent, of water at 
160° ; 0*37 per cent., at 200°. P. Niggli and W. Nowacki, and H. Seifert studied 
the crystals. According to I. Bellucci, decomposition begins about 160°, and at 
a higher temp, the salt decomposes into potassium hydroxide and platinum. 
The salt forms a very alkaline soln. with water, and the electrical conductivity 
of a soln. containing an eq. of the salt, JK2Pt(OH)6, in v litres of water at 25°, is : 

V . .32 64 128 256 512 1024 

A . . 93-7 97*6 102 1 105*5 109-6 1 13-6 -A^c - 117-4 

The transport number of the anion Pt(OH)e is 43*1. Acetic acid precipitates 
H2Pt(OH)6 from the aq. soln. ; and silver and thallium nitrates precipitate the 
corresponding salts. The salt is insoluble in alcohol. M. Blondel, and I. Bellucci 
prepared sodium hexahydroxsrplatiliate, Na2Pt(OH)6, in a similar manner. When 
the clear, alkaline soln. is kept a few days it becomes colloidal, and precipitates 
Na2O.3PtO2.6H2O ; and if the soln. is dialyzed, it forms a soln. which on evapora- 
tion yields insoluble sodium pentaplatinate. I. Bellucci prepared silver hexa- 
hydroxsrplatinate, Ag2Pt(OH)0, by adding an excess of a soln. of silver nitrate to 
a soln. of the potassium salt, washing the precipitate by decantation, and drying 
it on a porous tile ; at 100°, the pale yellowish-white powder becomes superficially 
brown when exposed to light for a long time. It is insoluble in water ; acetic 
acid precipitates H2Pt(OH)0 from the aq. soln. The aq. soln. can be washed 
without decomposition. I. Bellucci also prepared thallous hexahydroxsrplatiiiate, 
Tl2Pt(On)0, by the method employed for the silver salt. 

G. Rousseau prepared two sodium platinates with Na20 : Pt02 : H20= 
2*33 : 87*02 : 10*65, and 5*34 : 86*69 : 7*97. He said : amorphous sodium 
platinate, formed by the action of platinic chloride on sodium hydroxide, does not 
crystallize even at a temp, sufficient to volatilize the excess of alkali. The crystal- 
lized salt can, however, readily be obtained by heating a mixture of equal parts of 
sodium hydroxide and chloride in a platinum crucible at the m.p. of copper for 
2 hrs. In order to avoid the destruction of the crucible, it is advisable to 
add finely-divided platinum to the mixture. If the platinate which forms is con- 
tinually stirred into the molten mass, it separates in brownish-yellow, microscopic 
lamellse, which have a feeble action on polarized light and dissolve readily in 
hydrochloric acid. If, however, the platinate is allowed to collect in a ring at the 
surface of the fused mass, it forms much larger reddish-brown hexagonal lamellas, 
which dissolve with difficulty in hydrochloric acid. These platinates become 
anhydrous at 200° to 300°, and at a dull-red heat decompose with separation of 



PLATINUM 


247 


metallic platinum and sodium hydroxide. The stability of the platinates is of the 
same order as that of the manganates and ferrates, and the composition of the 
latter is almost identical with that of the corresponding platinum compounds. 

M. Blondel found that red, insoluble scales of sodium metaplatinate, or sodium 
pentaplatmate* Na2O.5PtO2.9H2O, are formed when a clear, alkaline soln. of 
sodium hexahydroxyplatinate is dialyzed for some days, and then evaporated over 
sulphuric acid, and dried in vacuo. M. Blondel also found that if the clear, alkaline 
soln. of the hexahydroxyplatinate is kept for some days, it becomes colloidal, and 
then deposits reddish -yellow, pulverulent sodium iriplatinate» Na2O.3PtO2.6H2O. 
H. G. Soderbaum obtained the same salt by melting sodium chloroplatinate with 
an equal weight of sodium hydroxide, extracting the cold mass with water, neutraliz- 
ing the liquid with dil. hydrochloric acid to precipitate the platinate, washing 
the product by suction, and drying it by pressure between filter-paper ; and 
J. W. Dobereiner exposed a clear mixed soln. of sodium carbonate and hydro- 
chloroplatinic acid to sunlight for some days, or heated the mixed soln. to 100°, 
and obtained a reddish -yellow, pulverulent, partly crystalline precipitate of the 
triplatinate. If the soln. of the two salts are used in as concentrated a state as 
possible, the mixture boiled down to dryness, and the residue washed with vrater, 
a denser precipitate is obtained, having more of an ochre-yellow colour. 
J. W. Dobereiner said that at a red-heat the salt first gives off water, afterwards 
oxygen gas, and leaves a black residue, from which the soda may be dissolved out 
by water. The residual black powder appears to be a mixture of platinum and 
platinic oxide, since hydrochloric acid extracts platinic oxide. Formic acid, with 
the aid of heat, converts sodium platinate into platinum black, causing at the same 
time a brisk evolution of carbon dioxide and formation of sodium formate. Heated 
aq. soln. of oxalic acid dissolve sodium platinate with evolution of carbon dioxide, 
forming a dark liquid, which, on cooling, first becomes green and then dark blue, 
and deposits copper-coloured needles of platinous oxalate. Acetic acid withdra>vs 
all the soda from sodium platinate together with a small quantity of platinic oxide, 
and leaves ochre-yellow hydrated platinic oxide. Dil. nitric acid dissolves it easily 
and completely, forming a deep yellow liquid, which forms, with nitrate of silver, 
a yellow precipitate, soluble in nitric acid. Dil. oxygen-acids extract the soda 
without dissolving the platinic oxide ; from the denser ochre-yellow compound, 
strong nitric acid dissolves out nothing but soda. 

Platinum is attacked by the alkaline earth oxides — by calcium oxide least, 
and by barium oxide most ; platinum crucibles are attacked by fused barium 
nitrate. J. J. Berzelius mixed a soln. of a platinic salt with a large excess of baryta 
and obtained barium platinate as a light yellow powder which at a red-heat gives 
a mixture of baryta and platinum. G. Rousseau observed that when barium oxide, 
mixed with an equal quantity of the chloride or bromide, is heated for several 
hours at 1 100° in an open platinum crucible, a considerable quantity of crystallized 
barium platinate is formed. It has the composition 3Ba0.Pt02, and is more 
readily obtained in crystals by first producing the amorphous platinate by heating 
platinic chloride with barium oxide, and then adding a sufficient quantity of 
barium chloride or bromide and heating at the melting point of copper. The 
alkalinity of the mixture has great influence on the crystallization. The crystals 
are prisms with hexagonal bases, and are insoluble in acetic acid, but dissolve in 
hydrochloric acid. At an orange-red heat, in presence of barium chloride, the 
platinate decomposes and metallic platinum separates. If the proportion of barium 
oxide employed is less than 30 per cent., the product is barium platinate, BaPtOa. 
H. Topsoe obtained the tetrahydrate, BaPt03.4H20, by boiling a mixture of a soln. 
of hydrochloroplatinic acid and barium hydroxide. The precipitate contains some 
chloride. Dil. soln. furnish yellowish-white scales, and cone, soln., straw-yellow, 
microscopic, plumose or stellar crystal aggregates. The salt is not changed at 
100°, but at 300° to 400° it forms the dark brown momhydraie, BaPt03.H20, 
which is insoluble in dil. nitric acid. The tetrahydrate is sparingly soluble in water, 
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baryta water, or soda-lye ; it is soluble in acids, but cold acetic acid has no action, 
whilst the hot acid forms barium acetate and hydrated platinum dioxide. 

For the tin plMinaiest vide 7. 46, 14 ; the vanadium pkUincdes, 9. 64, 6 ; chromium 
platinatea, 11. 60, 15 and 16; the molybdenum platiruUea, 11. 61, 11 ; and the tungsten 
phatinaiesy 11. 62, 12. 

According to E. Frost,® an oxide, PtsOii.llHgO, is obtained by boiling a soln. 
of hydrated platinum dioxide in cone, nitric acid. L. Wohler could not prepare 
this product, and considered it to be a mixture of different hydrated oxides. 

L. Wohler ^ and co-workers, C. Marie, M. le Blanc, and K. Ruer showed that 
the oxide film which was observed by F. Kohlrausch to form on the anode during 
the electrolysis of a soln. of platinic chloride is possibly platinum trioxide, PtOs ; 
and that the same film is formed when the metal becomes passive. F. Haber and 
S. Grinberg showed that it liberates iodine from potassium iodide. According to 
L. Wohler and F. Martin, when the yellow soln. of hydrated platinum dioxide in 
2A-KOH is oxidiased anodically whilst the soln. is well-cooled, the anode soon 
becomes covered with a golden yellow, amorphous deposit, which peels off in thin, 
silky plates. It is potassium platinic decoxide, KgO.SPtOg. The trioxide can be 
obtained from this salt by treatment with ice-cold 0*5A^-acetic acid. The reddish- 
brown product contained slightly less oxygen than that necessary for the tri- 
oxide, owing to the fact that it readily parts with some of its oxygen as soon as 
all the alkali has been removed. On keeping, the percentage of oxygen gradually 
decreases, but it never falls to that necessary for the dioxide, probably because a 
solid solution of the trioxide in the dioxide is formed. Platinum trioxide is not 
acted on by dil. sulphuric, nitric, or acetic acids. It slowly liberates chlorine from 
dil. hydrochloric acid. Sulphurous acid dissolves it with the formation of a colour- 
less complex. Cone, sulphuric and nitric acids slowly decomposed it with the forma- 
tion of the dioxide. On gently heating, it gives the dioxide. In the cold it has no 
action on alcohol or acetic acid. The oxidation which takes place on warming is 
due to the dioxide which is formed. It does not decompose into hydrogen dioxide, 
and must therefore be classed as a polyoxide or peroxide of platinum of the 
constitution 



G. Grube,5 in his study of the behaviour of the oxygen electrode, found that 
potentials from 1-5 volts downwards are due to solid soln. of platinum trioxide 
in platinum dioxide, or of platinum dioxide in platinum monoxide. Since, however, 
platinum electrodes can be polarized up to potentials of 2 volts, G. Grube suggested 
that an unknown platinum tetroxide, Pt 04 , is formed. 
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§ 20. Platinam Fluorides 

H. Moissan ^ found that fluorine free from hydrogen fluoride does not attack 
platinum below 100°, and combination does not readily occur below 500° to 600°. 
If hydrogen fluoride is present, the reaction occurs more readily even in the case of 
liquid hydrogen fluoride saturated with fluorine. He prepared platinum difluoride, 
or platinous fluoride, PtF 2 , together with the tetrafluoride, by heating platinum 
wire to 500° or 600° in a current of fluorine. C. Poulenc observed that some 
di fluoride is formed when ammonium fluoplatinate is heated over 300°. According 
to H. Moissan, the tetrafluoride is soluble in water, but the difluoride remains 
attached to the surface of the metal as an insoluble, green layer. On ignition, it 
decomposes into fluorine and platinum. H. Moissan prepared platinous phospho- 
pentafluoride. 

J. J. Berzelius reported that when an aq. soln. of potassium fluoride is added 
to an aq. soln. of platinic chloride, free from an excess of acid, as long as a pre- 
cipitate continues to form, and the filtered liquid evaporated, platinic fluoride may 
be extracted from the mass by means of alcohol — potassium chloroplatinate remains. 
The alcoholic liquid mixed with water is then evaporated. On cooling to a low 
temp., a non-crystalline, yellow, transparent mass is formed which is completely 
soluble ; and if a temp, of 60° be employed, the mass becomes dark brown, and 
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when extracted with water leaves a basic salt undissolved. 8. G. Hedin reported 
the possible existence of platinous difluorobisp3rridine, [Pt(C5H5N)2F2]. 

C. Poulenc observed that platinum tetraflttoride or platinic fluoride, PtF4, 
cannot be obtained by heating platinum tetrachloride in hydrogen fluoride ; since, 
according to W. Jeroch, and O. Ruff and W. Jeroch, only dark brown, anhydrous 
platinic chloride is formed below 200®,. and over 220®, the platinic chloride 
decomposes into its constituent elements. Nor was platinum tetrafluoride 
obtained by heating platinum tetrachloride with molten potassium hydro- 
fluoride at 280®. H. Moissan prepared the tetrafluoride by heating a bundle of 
platinum wire to dull redness in a platinum or fluorspar tube through which a 
current of fluorine is passed. As soon as combination is complete, the product is 
transferred to a dry tube. G. Gore observed that some of this salt is formed when 
silver fluoride is melted with iodine in a platinum vessel ; and 0. Ruff and J. Zedner, 
when fluorine is passed over columbium in a platinum vessel. 

Platinum tetrafluoride furnishes a deep red, fused mass, or chamois-yellow 
crystals resembling those of anhydrous platinum tetrachloride. The salt is 
extremely hygroscopic, and cannot be kept for a long time in a dried but corked 
tube. It decomposes at a red-heat, forming crystals of platinum ; and when heated 
in a glass vessel, the glass is energetically decomposed to form platinum and silicon 
tetrafluoride. When treated with a small proportion of water, a tawny coloration 
is first produced, then heat is rapidly developed, and the salt is decomposed with 
the formation of hydrofluoric acid and hydrated platinum dioxide. Very dil. 
soln. are more stable, but they behave similarly if the liquid is warmed. This 
hydrolysis shows why platinic fluoride cannot be prepared by the action of hydro- 
fluoric acid on hydrated platinum dioxide ; and renders it questionable if 
J. J. Berzelius’ preparation was what it was thought to be. The fact that fluorine 
containing hydrogen fluoride attacks platinum more vigorously than fluorine alone ; 
and the existence of double salts with the alkali metals made H. Moissan suggest that 
possibly a platinic hydrofluoride, PtF4.nHF, can be formed. Platinic fluoride forms 
crystalline compounds with the fluorides and chlorides of phosphorus and boron. 

J. J. Berzelius obtained a dark brown, gummy mass from a mixture of his 
platinum fluoride and ammonium fluoride. The product was resolved by water 
into a soluble acidic salt, and an insoluble basic salt. It was insoluble in alcohol. 
According to C. Poulenc, there is a state of equilibrium between ammonium 
fluoride and platinic chloride in the molten state, some ammonium fluoplatinate, 
probably (NH4)2PtF({, is formed, but it cannot be separated from the chloroplatinate 
which is associated with it. C. Poulenc obtained it by the action of ammonium 
fluoride on hydrated platinum dioxide, and the compound is not decomposed when 
heated to 300® in a current of hydrogen fluoride, but it is decomposed at a higher 
temp, to form platinum, platinum tetrafluoride, etc. 

J. J. Berzelius obtained potassium fluoplatinate, KaPtFe, by treating a soln. 
of potassium fluoride with less than an eq. quantity of hydrochloroplatinic acid, 
decanting the liquid from the precipitated potassium chloroplatinate, and evaporat- 
ing. The dark brown, deliquescent salt is insoluble in alcohol. H. I. Schlessinger 
and M. W. Tapley obtained it by heating finely-divided platinum with the lead 
salt 3KF.HF.PbF4, and they studied the absorption spectra. J. J. Berzelius also 
reported sodium fluoplatinate to be a dark brown, gum-like mass which is hydro- 
lyzed by water into a soluble acidic salt, and an insoluble basic salt. 

Refebences. 
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and M. W. Tapley, J(mrn. Amer. Chem. 80 c., 46. 276, 1924. 
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§ 21 . Platinam Mono-. Di-» and Tri-Chlorides 

M. C. Lea i said that when potassium chloroplatinate (12 grms.) is heated in 
a covered vessel, on a water-bath, with potassium hydrosulphite (9 grms.) and water 
(160 c.c.) for 10 to 12 hrs., the reduction is complete, and a red salt crystallizes 
out on evaporation. Similar results were obtained by heating potassium chloro- 
platinite (9 grms.) with potassium hypophosphite (1 grm.) and water (300 c.c.), 
at 80° to 90°, for 18 to 20 hrs. The completion of the action is shown by the pure 
ruby colour of the soln., the least shade of orange indicating the presence of chloro- 
platinite. The first method is the safest, as the reduction cannot go beyond the 
chloroplatinite, but in the second method, the red salt separates more easily and 
completely, and, with care, very good results are obtained. If, when reducing 
with potassium hypophosphite, the action is continued after complete conversion 
into the red salt, the solution rapidly changes to dark brown. Hydrochloric acid 
has no effect on this solution, nitric acid decolorizes it, potash causes a brown 
precipitate soluble in excess of the precipitant, and ammonia a brown precipitate 
insoluble in excess. This compound could not be isolated, but M. C. Lea considered 
it to be platinum subchloride. According to S. Streicher,^ and L. Wohler and 
8. Streicher, platinum monochloride. PtCl, is formed when brownish -green platinum 
dichloride is kept between 581° to 583°. This is a very narrow range of stability. 
It is formed along with platinum, and appears as a pale yellowish -green powder. 
The strong sublimation of the chloride at 500°, and the simultaneous lowering of 
the partial press, of the chlorine by admixture with oxygen or carbon dioxide 
decreases as the tetrachloride passes into dark green trichloride to brownish -green 
dichloride, and to a mixture of yellowish-green monochloride and metal. The 
mol. heat of formation is (Pt,Cl)=16‘10 Cals. E. Sonstadt said that a hydrated 
monochloride, PtCl.nH 20 , is formed when a very dil. soln. of potassium chloro- 
platinate is exposed to direct sunlight ; or by heating a soln. of 1 part of potassium 
chloroplatinate in 10,000 parts of water for some days. The reaction is represented : 
K2PtCl6=2KCl-f PtCl 4 , followed by 2PtCl4-f 6H20=2PtCl+6HCl+3H202. The 
free acid present in platinum tetrachloride, when used alone, prevents the reaction. 
The hydrated salt, when treated on the water-bath with conc.^ soda-lye, turns 
brown, and dissolves to a slight extent. But the brown residue is only partly 
dehydrated, and recovers its original colour after washing and exposure. The 
soda soln. deposits the unchanged salt on dilution and long exposure to the air. 
It dissolves readily in hydrochloric acid ; slightly in hot dil. sulphuric acid, 
apparently without decomposition ; in moderately dil. nitric acid, used in large 
proportion, it dissolves to a deep brown liquid, which, evaporated to dryness on 
the water-bath until no acid odour is perceptible, leaves a dark brown residue. 
This dissolves in hot water to a clear dark brown liquid, which, on further heating, 
suddenly deposits the whole of the original salt, less any impurities present, which 
remain in the soln. The precipitate, when collected on a filter, is deeper coloured 
than before, being of an orange tint. The filtrate is free from platinum ; but on 
continued washing with water, the salt dissolves slightly, and the filtered liquid 
becomes clouded. P. C. Ray and co-workers prepared platinum ethylsulphino- 
monochloridet PtCl.(C2H6)2S, or {(C 2 H 6 ) 2 S : PtCl }2 ; platinum etliylsulphino- 
benzylaminomonochloride, Pt2Cl(CH2.CaH5.NH2)(C2H5)2S ; platinum ethyl- 
sulpbinobispyridinomonocliloride, Pt2Cl(C5H5N)2(C2H5)2S ; platinum hemi- 
etbylsulphinopyridinomono^oride, 2 Pt 2 Cl(C 5 H 5 N).(C 2 Hg) 2 S ; and platinum 
ethylsulphinoethylaminochloride, PtCl(C2H5.NH2),(C2H5)28. 

P. Schiitzenberger ^ noted that some pbt^um fficUoride or platinous chloride, 
PtCl 2 , is formed when spongy platinum is heated in dry chlorine at 240° to 250° ; 
there is scarcely any action at 200° ; and the yield is no greater at 300°. According 
to L. Troost and P. Hautefeuille, chlorine attacks platinum at 1400° to form 
platinum dichloride which can be condensed in a cooled tube before the dichloride 
has time to decompose. The phenomenon was discussed by P. Duhem. L. Pigeon 
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heated platinum tetrachloride to 400° in a current of chlorine, and C. Gordon 
heated hydrated platinum tetrachloride on a sand-bath until the colour changed 
from dark brown to dark grey. L. Wohler and F. Martin preferred platinum 
tetrachloride for this preparation in preference to hydrochloroplatinic acid. 
J. J. Berzelius recommended evaporating the hydrochloroplatinic acid to dryness, 
and, with frequent stirring, raising the temp, to about 232°, and, added 
L. N. Vauquelin, washing out the undecomposed acid with water. G. Magnus 
employed a similar process, and said that if the heating be insufficient to decompose 
all the platinum tetrachloride, the residue dissolves completely in water, forming 
a dark brown, nearly opaque liquid, because the platinum dichloride is rendered 
soluble through the medium of the tetrachloride.® On evaporating the soln. the 
monochloride is deposited in the form of a brown powder, the quantity being the 
greater, the more the liquid is concentrated ; and on evaporating to dryness and 
digesting in cold water, the whole of the brown powder remains undissolved. 
This powder, notwithstanding its different colour, has the same composition as the 
greenish-grey platinum dichloride, but dissolves much more easily in hydrochloric 
acid. After the liquid containing the platinum tetrachloride has been decanted 
off, the brown powder is no longer soluble in water, but dissolves again in the 
decanted liquid, on the application of heat and the addition of water. K. Seubert 
observed that the product is contaminated with oxychloride. F. Hoffmann 
recommended heating the hydrochloroplatinic acid at 340° in a current of carbon 
dioxide ; W. A. Shenstone and C. R. Beck said at 357° in a current of hydrogen 
chloride ; L. F. Nilson recommended 300° ; and L. Pigeon, at 357° in a vessel 
containing potassium hydroxide and in vacuo. K. Seubert dissolved spongy 
platinum in cone, hydrochloric acid while passing a current of chlorine through the 
liquid heated on a sand-bath, evaporated the dark brown soln., and heated it 
to 230° to 240°. F. Gramp obtained yellow crystals of the dichloride by the 
action of iodine on a soln. of platinum tetrachloride. M. Katayama noted the 
anodic formation of platinum dichloride in the warm cell Pb : PbCl 2 Boiid • Cl(Pt 
anode). 

The colour of these preparations ranges from dark olive-green to greenish -grey 
or greyish-green ; but if the product is contaminated with platinic chloride, 
W. Peters said that the colour is greyish-brown. The product is pulverulent, 
but F. Gramp obtained it in yellow crystals. The colour was discussed by 
W. Ackroyd. V. M. Goldschmidt, and L. Pauling discussed the lattice structure. 
C. H. D. Bodecker found the sp. gr. to be 5*87 ; and R. Element gave 6-054 for the 
sp. gr. at 25°/4°, and 44-0 for the mol. vol. J. Dewar and A. Scott observed that 
the vapour density is 251 — theoretical for PtCl 2 , 265-7 ; and L. Riigheimer and 
E. Rudolfi found that the mol. wt. of soln. in bismuth chloride ranges from 258-8 
to 260-8. J. J. Berzelius observed that the dichloride is decomposed by heat into 
chlorine and platinum, and F. P. Dunnington, and W. A. Shenstone and C. R. Beck 
recommended this as a process for preparing chlorine of a high degree of purity. 
C. Nogareda studied the formation of the chloride from its elements. L. Wohler 
and F. Martin said that when the dichloride is heated in chlorine above 400° its 
weight does not change ; and S. Streicher, and L. Wohler and S. Streicher, that 
the temp, of formation and decomposition is 582°. No decomposition occurs 
at 560° although the salt is very volatile. The loss of weight at 560°, 570°, and 
580° is approximately the same, but at 590°, the loss is doubled. In a current of 
chlorine at 581° to 583°, platinum monochloride is formed. The volatility of the 
salt when heated to decomposition was noted by G. Matthey, and W. A. Shenstone 
and C. R. Beck added that the properties of the sublimate are not always those of 
platinous chloride being sometimes a yellowish, fusible substance converted by 
a strong heat into a red, infusible solid ; and it is sometimes this same red, infusible 
solid. L. Wohler and F. Martin gave for the thermal value of the reaction 
2PtCl-fCl2=2PtCl2+32-17 Cals., and for 2Pt-fCl2=2PtCl +32-21 Cals. S. Meyer 
gave for the magnetic susceptibility —0-029 x 10*”® mass unit, and A. N. Guthrie 
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and L. T. Bourland found the susceptibility to be independent of temp. D. M. Bose 
and H. G. Bhar also studied the magnetic properties. 

V. Ipateeff and A. Andreevsky observed that hydrogen, at elevated temp, and 
press., acting on 3 to 30 per cent. soln. of platinous chloride, precipitates the platinum, 
and the proportion of platinum precipitated is the greater, the greater is the initial 
cone, of the soln. The addition of acids, and of ferric chloride inhibits the reaction, 
but without affecting the influence of the other factors. With 0-01 to 1 per cent, 
soln., in the presence of iron and nickel salts, the reduction is complicated and slow, 
particularly if mineral acids are present. W. J. Russell found that hydrogen pre- 
cipitates the metal from platinum salts at ordinary temp, and press. J. J. Berzelius 
said that the greenish-grey powder behaves like a fatty substance in that it is 
scarcely wetted by water ; and that the salt is not affected by water ; G. Magnus 
also noted that the brown powder is insoluble in water, but is soluble in the mother- 
liquor. E. Knoevenagal and E. Ebler observed that no precipitate is formed with 
hydrogen dioxide. J. J. Berzelius, and G. Magnus noted that the salt is soluble 
in hot hydrochloric acid, and, with access of air, some hydrochloroplatinic acid 
is formed — L. F. Nilson added that some hydrochloroplatinic acid may be 
formed with the separation of platinum — vide infra. Potassium iodide colours 
soln. of platinous salts a dark reddish-brown, and after a time the soln. is 
decolorized as a precipitate of platinous iodide is formed. 0. Stelling estimated 
platinum by the potentiometric titration of platinous salts with a O-liV-soln. of 
'potassium bromate. H. Rose observed that hydrogen sulphide, and ammonium 
sulphide give a brown soln. with a hydrochloric acid soln. of platinous chloride, 
and later platinous sulphide is precipitated, and the precipitate dissolves in a large 
excess of ammonium sulphide. J. J. Berzelius observed that the dichloride is not 
changed by sulphuric acid or by nitric acid ; and that boiling aqua regia converts 
it into hydrochloroplatinic acid. H. Rose observed that stannous chl^ide colours 
soln. of platinous salts reddish-brown without forming a precipitate. P. Schott- 
lander found that a soln. of ammonium chloroplatinite and sodium thiosulphate 
furnish platinous thiosulphate, as a white precipitate, when treated with alcohol. 
W. Peters observed that in an atm. of ammonia, additive compounds are formed — 
vide infra — M. Delepine noted that an ammine is precipitated when ammonia is 
added to the aq. soln. H. Rose observed no precipitate is formed by addition of a 
soln. of sodium phosphate. G. Gore said that platinous chloride is insoluble in 
liquid ammonia, and E. Divers, that it is insoluble in an ammonia soln. of ammonium 
nitrate. P. Schiitzenberger prepared the compounds with carbon monoxide 
indicated below, and the results were confirmed by W. Manchot. W. Manchot 
and E. Enk found that at 140°, platinum dichloride and tetrachloride with carbon 
monoxide form platinum dicarbonyldichloride» PtCl2(C0)2 ; and W, Manchot 
and G. Lehmann observed that the carbonyl, 2PtCl2.3CO, is also formed. 
P. Schiitzenberger and C. Fontaine, and A. Rosenheim and W.Lowenstamm prepared 
from phosphorus trichloride the complex platinous dichlorobisphosphorotrichloride, 
[Pt(PCl 3 ) 2 Cl 2 l, and platinous dichlorobisphosphorotrihydroxde, [Pt{P(OH) 3 } 2 Cl 2 ] ; 
platinous dichlorophosphorotrihydroxidet [Pt{P(OH)3}Cl2l, platinous chlorophos- 
phorotrihydroxidodihydrophosphite, [Pt{P( 0 H) 3 }Cl(H 2 P 03 )], and P. Schiitzen- 
berger, platinous dichlorosilverphospUte» [Pt{P(OAg) 3 } 2 Cl 2 J. P. Schiitzenberger, 
P. Schiitzenberger and C. Fontaine, E. Baudrimont, A. Werner, G. Quesneville, 
A. Rosenheim and W. Lowenstamm, A. Rosenheim and W. Levy, and D. Cochin 
described platinous dichlorophosphorotrichloride, [Pt(PCl 3 )Cl 2 j 2 , and platinous 
dichlorophosphorotrichloroplatinite, [Pt(PCl3)Cl2]2.PtC]2. 

H. Rose observed that mercuric cyanide does not react immediately with soln. 
of platinous chloride ; nor has potassium ferrocyanide or ferricyanide any action. 
M. S. Eharasch and T. A. Ashford prepared complex salts with ethylene. 
K. A. Hofmann and H. Kirmreuther found that the ethylene halides gradually 
reduce soln. of platinous chloride. L. Tschugaef! observed that when platinous 
chloride is heated 6n a water-bath, the tertiary amines precipitate platinum. 
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E. Beckmann and W. Gabel found that platinous chloride is soluble in quinoline, 

H. Rose found that oxalic acid gives no precipitate with soln. of platinous salts. 
W. Eidmann found that the salt is insoluble in acetone ; J. J. Berzelius, that an 
aq. soln. of potassium hydroxide converts it into hydrated platinous oxide and 
potassium chloride. H. Rose added that potassium hydroxide does not act on soln. 
of platinous salts, and that potassium or sodium carboruite gives a dark brown pre- 
cipitate. F. Muller and A. Riefkohl studied the solubility in 2iV-soln. of sodium 
chloride. L. Rugheimer and E. Rudolfi found that the chloride is soluble in a soln. 
of his 7 nuth chloride. G. Mazzaron found that platinum chloride gives chlorine 
not chromyl chloride when treated with potassium dichromate and sulphuric acid. 

Two compounds of platinous chloride with hydfbchloric acid have been reported. 
L. F. Nilson said that platinoas hydrotrichloride, PtCl2.HCl.2H2O, is formed 
by decomposing barium chloroplatinite with the theoretical quantity of sulphuric 
acid ; evaporating the filtered liquid first at 50°, and then in vacuo ; and drying 
the product over sulphuric acid and potassium hydroxide in vacuo. The dark 
brown, amorphous mass gives off water and hydrogen chloride at 100°. 

I. L. Kondakoff and co-workers, and L. F. Nilson said that the aq. soln. contains 
hydrochloroplatinous acid. C. Liebermann and C. Paal obtained salts with organic 
bases ; and some am mines have been prepared — vide infra. Platinous hydro- 
trichloride loses a mol. of hydrogen chloride in vacuo at 100°, and with a protracted 
exposure some water is also given off. P. Klason said that platinous hydrotri- 
chloride is not a chemical individual, but rather a mixture of platinum dichloride 
and tetrahydrated hydrochloroplatinous acid. 

J. J. Berzelius, L. N. Vauquelin and G. Magnus dissolved platinous chloride 
in boiling hydrochloric acid with exclusion of air. The soln. dried in vacuo furnishes 
platinous ^hydrotetrachloride, PtCl2.2HCl.nH2O, or, according to P. Klason, 
hydrochloroplatinous acid, H2PtCl4.4H20. J. Thomsen showed that a soln. of 
this salt can be obtained by treating a hot, sat. soln. of potassium chloroplatinite 
with the theoretical quantity of hydrochloroplatinic acid, and filtering from the 
precipitated potassium chloroplatinate. The heat of formation is (Pt,Cl2,2HCl,Aq.) 
=41*83 Cals. ; and (Pt,0,4HCl,Aq.)=31*55 Cals. L. Pigeon did not obtain satis- 
factory results by reducing hydrochloroplatinic acid with sulphurous acid since 
it is difficult to determine whether the reduction has gone too far, or not far enough ; 
but he obtained a soln. by treating a soln. of a mol. of hydrochloroplatinic acid 
with a mol. of dry barium carbonate, and a mol. of barium dithionate with 3 times 
its weight of hot water, heating the mixture on a water-bath at 100°, and filtering 
the liquor. L. F. Nilson heated hydrochloroplatinic acid on a sand-bath at 300° 
until the dish and contents had the weight required for platinous chloride. The 
unconverted platinum tetrachloride was extracted with hot water, and the residue 
dissolved in hot, cone, hydrochloric acid. L. Pigeon said that the soln. cannot 
be crystallized, and he preferred to convert it into potassium chloroplatinite by the 
addition of potassium chloride. 

L. N. Vauquelin observed that on evaporating the soln., brown platinous 
chloride is formed. L. F. Nilson, and A. Miolati and U. Pendini recommended 
evaporating the soln. first at 50°, and then in vacuo, and drying the product 
over sulphuric acid and potassium hydroxide in vacuo. L. Wohler and F. Martin 
found that the salt is stable in hydrochloric acid soln. ; no separation of platinum 
was observed after it had been heated 10 hrs. in a sealed tube. If hydrochloric 
acid be not in excess, the soln. readily forms platinum and hydrochloroplatinic 
acid. It is supposed that the hydrochloroplatinous acid forms bydrodichloroxy- 
platinic acid, which then decomposes into platinum and platinic chloride, 

PtCl4.H20. Whilst solid platinous chloride can be heated to 600° or 700° in chlorine 
for many hours at atm. press., the salt decomposes when the aq. soln. is heated 
in a sealed tube at 120°. T. Curtius and J. Rissom observed that a soln. of 
potassium azide furnishes brownish-red potassium aaddoplatinite. L. N. Vauquelin 
observed that sodium hydroxide precipitates from the soln. hydrated platinous 
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oxide. The chloroplatuiites were studied by L. F. Nilson, who arranged them in 
4 groups typified by : 2 RCl.PtCl 2 , R"Cl2.PtCl2, 2 R"'Cl 3 . 3 PtCl 2 , and R""Cl 4 . 2 PtCl 2 . 
The chloroplatinites were prepared either by decomposing barium chloroplatinite 
with the sulphate of the metal whose chloroplatinite is to be prepared, or 
else by treatment of an hydroxide with hydrochloroplatinous acid. The chloro- 
platinites are usually very soluble in water; they are for the most part 
deliquescent, and crystallize only from very cone. soln. ; but few of them are 
without water of crystallization. At 100 °, they are decomposed, with production 
of metallic platinum, a few evolving hydrochloric acid. By evaporating their 
soln. in presence of hydrochloric acid, the platinum is usually partially converted 
into platinic chloride — vide infra. 

W. Peters ^ found that a mol. of platinous chloride at 20 ° to 26 °, and 749 to 
754 mm. press, slowly absorbs about 5 mols. of ammonia, and at the same time 
changes to a white or pale grey platinous pentamminochloride, Pt(NH3)gCl2 ; 
and if this product be kept in vacuo, platinous tetramminodichloride, [Pt(NH3)4j- 
CI2.H2O, is formed. J. Reiset prepared platinous tetramminochloride by boiling 
platinous chloride with aq. ammonia, with frequent additions of more ammonia, 
until the first-formed green fPt(NH3)4]PtCl4 redissolves, and then evaporating the 
soln. for crystallization. A similar process was employed by M. Peyrone, P. T. Cleve, 
and C. Grimm. M. Peyrone saturated the soln . of platinous chloride with aq. ammonia, 
in the cold, dissolved the precipitate in boiling hydrochloric acid, treated the 
filtrate with alcohol, washed with alcohol, and purified by recrystallization from 
cold water. P. T. Cleve, P. Klason, C. W. Blomstrand, and H. and A. Euler 
described platinous dichlorotetrammine» Pt(NH3)4Cl2, formed by the action of 
hydrochloric acid on the corresponding hydroxide, and by the action of the 
calculated quantity of hydrochloroplatinous acid on ammonium diamminotetra- 
chloroplatinite. The black powder dissolves in hydrochloric acid, forming platinous 
m-dichlorodiammine. S. M. Jorgensen recommended : 

The filtered soln. of 20 grms. of ammonium chioroplatinite in 100 c.c. of cold water 
and 50 c.c. of iV-NH 40 H, is allowed to stand in a covered flask, in ice-water for 18 hrs. 
Add 100 c.c. 20 per cent. aq. ammonia, warm the mixtuit) for some minutes on the water- 
bath until all the [Pt(NH 8 ) 4 ]PtCl 8 has dissolved, filter and cool. Triturate the product 
three times with 100 c.c. of cold 80 per cent, alcohol to remove the ammonium chloride, 
dissolve the residue in 46 c.c. of warm water, and when the filtered liquid is cool, add 4 vols. 
of absolute alcohol, and allow the flask to stand for half an hour in cold water. Wash 
the white product on a suction filter three times with 80 per cent, alcohol, and once with 
absolute alcohol, and dry it in air — Yield 15‘0 grms. 

J. Thomsen obtained platinous tetramminochloride by reducing finely-divided 
platinic dichlorotetramminochloride with hydrogen sulphide ; L. Ramberg, by 
dissolving in boiling aq. ammonia the precipitate obtained by the action of ammonia 
on platinum chloroplatinite, and evaporating the filtered soln ; J. Reiset, from a 
soln. of platinous ds- or frans-dichlorodiammine in aq. ammonia ; C. Claus, and 
S. M. Jorgensen, from the mother-liquor obtained in preparing [Pt(NH3)4lPtCl4 ; 
and 0 . Carlgren, and 0 . Carlgren and P. T. Cleve, by slowly evaporating a soln. of 
[(NH3)3Pt(NH)2Pt(NH8)3]S04[Pt(NH3)4JS04 in hydrochloric acid. 

E. Koefoed obtained what he considered to be an isomeric form of platinous 
tetramminochloride from platinous m-dichlorodiammine and .ammonia ; or by 
boiling platinous tetramminochloroplatinite with ammonia. The amber-yellow 
crystals have a greenish sheen. When the salt is treated with hydrochloric acid, 
some platinous chlorotriamminochloride is formed. Alcohol precipitates the salt 
unchanged from its aq. soln. Platinous chloride converts it into the tetra- 
amminochloroplatinite. 

H. Kolbe, C. W. Blomstrand, W. Odling, C. Gerhardt, A. Hantzsch and 
F. Rosenblatt, C. Weltzien, A. W. Hofmann, C. Claus, A. Werner, and P. Klason 
studied the constitution of the compound ; and A. Rosenheim and L. Gerb, and 
H. D. K. Drew and co-workers studied the stereochemistry of the tetrammines. 
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M. Peyrone, A. M. Boldyreva, and P. T. Cleve observed that the salt furnishes 
colourless, tetragonal crystals with a salty taste, and that the crystals have no 
action on litmus paper. Q. Sella found that the tetragonal crystals have the 
axial ratio a : c—l : 0*5623, no marked cleavage, and negative double refraction. 

N. S. Kurnakoff and I. A. Andrejewsky gave a : c=l : 0*566, and said that there 
is no appreciable cleavage ; that the double refraction is weak and negative ; 
and that the indices of refraction are a>=I*672, and €=1*667. H. D. K. Drew and 
co-workers found that the X-radiograms of the salts prepared from the a- or 
j3-diammine are the same. The tetragonal lattice of the monohydrate has a=7*30A., 
and c=4*23 A. ; and probably J)\ or DJ^j. The evidence obtained so far seems to 
indicate that the four ammonia groups are situated at the corners of a square 
around the platinum atom, the water molecules lying midway between platinum 
atoms in a direction inclined to the plane of the ammonias. Observations were 
also made by A. M. Boldyreva, E. G. Cox and G. H. Preston, and B. N. Dickinson 
— vide the palladium analogue. E. G. Cox gave a=7*39 A., c=4*21 A., and 
a : c=l : 0*570. The distances Pt : Pt=4*2I A., Pt : NH3=2*62 A., Cl : NHg 
=3*36 A., and Pt : Cl=4*25 A. The 4 covalencies in the complex [Pt(NH 3 ) 4 ] 
are co-planar, and directed to the 4 corners of a square. R. Lorenz and I. Posen 
gave 2*737 for the sp. gr. of [Pt(NH 3 ) 4 ]Cl 2 . N. S. Kurnakoff gave for the sp. gr. 
of a 7*166 per cent, soln., 1*05095 at 19*174°. P. T. Cleve said that the crystals 
lose all their water at 100°, and J. Reiset, that 4*88 per cent, is lost at 110°, and 
on exposing the product to air, the water is rapidly taken up again. Large crystals 
which have been dehydrated may decrepitate on cooling. When heated to about 
250°, ammonia is evolved, and there remains platinous diamminochloride ; at a 
higher temp., ammonium chloride, and hydrogen chloride are given off, and 
platinum remains. A. A. Grinberg and B. V. Pittsin studied the subject. 
M. Peyrone said that the evolution of ammonia begins at 220°, and becomes 
energetic at 240°, and a soln. of the product in hot water yields crystals of dichloro- 
diammine. E. N. Gapon measured the diffusion coeff. J. Petersen gave 0*275° 
for the lowering of the f.p. of a 1*837 per cent. soln. J. Thomsen found the heat 
of soln. to be —8756 cals. N. Kurnakoff gave for the coeff. of refraction of a 7*166 
per cent, soln., 1*33993 for Li-light ; 1*34217 for Na-light ; and 1*34519 for Tl-light ; 
the mol. refraction with the /x-formula is 74*1 ; and the at. refraction of platinum 
is between 11*9 and 16*7. A. Werner and A. Miolati found the mol. conductivity 
of a mol of the salt in 500, 1000, and 2000 litres of water to be, respectively, 247 *6, 
260*8, and 267*2. R. Lorenz and I. Posen found the eq. conductivity, A, of a mol 
of the salt in v litres to be : 

V ... 32 64 128 256 512 1024 oo 

A . . . 121-2 128-8 133-7 137-9 140-9 144-7 150-8 

The ionic velocity of the complex [Pt(NH 3 ) 4 ]** is 37*8; for the complex [Pteng]**, 
32*0; for as-[Pt(NH 3 ) 2 py 2 l**, 25*8 ; and for [Ptpy 4 ]-, 21*0. 

J. Reiset, and P. T. Cleve found that a sat. soln. contains 20 per cent, of the 
salt at 16*5°, and that the solubility increases with a rise of temp. N. 8. Kurnakoff 
and I. A. Andrejewsky observed that when recrystallized from water a few times, 
the product is a solid soln. of isomorphous PtCl 2 (NH 3 ) 4 .H 20 and PtCl 2 (NH 3 ) 2 . 
4PtCl2(NH3)4. J. Reiset observed that if chlorine is passed into the aq. soln., 
platinic dichlorotetramminochloride is formed ; and P. T. Cleve, that iodine 
forms no definite compound, but only a mixture ; and M. Peyrone, that when 
evaporated with hydrochloric acid, in excess, ammonium chloride and platinous 
<raw5-dichlorodiammine are formed. L. Tschugaeff and 8. Krassikoff studied the 
action of sulphur dioxide, A. R. Klien studied the action of water, acids, and 
alkaline soln. M. Peyrone also noted that sulphuric acid or nitric acid introduces 
the sulphate or nitrate radicle in place of the chloride radicle ; and J. Reiset added 
that with hot nitric acid, platinic dichlorotetramminonitrate is formed. 
I. I. Shukoff and 0. P. 8chipulina studied the adsorption of the salt by charcoal, 
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and the adsorption of the tetrammine on charcoal, and likewise compared the 
results with other members of that series of complex salts. The addition of alcohol 
or ether to the aq. soln. precipitates the original salt as a white, crystalline powder. 
M. Peyrone observed that oxalic acid converts the chloride into an oxalate. 
H. Kautsky and W. Baumeister studied the adsorption of the [Pt(NH 3 ) 4 ]**-ions 
by silicic acid. J. Reiset found that a little ammonia is expelled when a soln. of 
the salt is heated with alkali lye ; and M. Peyrone, that 'potassium carbonate decom- 
poses the salt slowly in the cold, rapidly at 40° to 50°, forming potassium chloride, 
and the tetramminocarbonate. J. Reiset found that with soluble silver salts ^ silver 
chloride is precipitated and the corresponding salt of the tetrammine is formed. 

M. Peyrone said that the reaction with potassium amalgam can be symbolized : 
K 2 Hg„+[Pt(NH 3 ) 4 jCl 2 == 2 KCl+^NH 3 .PtHg„ (black powder). S. Aoyama found 
that copper precipitates all the platinum from an acidic soln. N. S. Kurnakoff 
and 1. A. Andrejewsky observed that platinous dichlorodiamminedichlorotetram- 
minoplatinite, PtCl2(NH3)2.4PtCl2(NH3)4, is isomorphous with PtCl2(NH3)4.7iH20. 
A. M. Boldyreva studied the tetragonal crystals. G. B. Buckton found that a 
soln. of stannous chloride produces a voluminous, white precipitate which dissolves 
on warming ; and when this soln. is cooled, the precipitate which is formed contains 
stannic oxide ; if the soln. is heated a red soln. is formed, along with ammonium 
chloride and a precipitate of platinum and stannic oxide. With ferric chlo'ride, 
platinic dichlorodiamminochloride and ferrous chloride are formed. According 
to M. Peyrone, platinous chloride in aq. soln. forms platinous tetrainminochloro- 
platinite, [Pt(NH3)4jCl2.PtC1.2 ; J. Reiset, that an excess of hydrochloroplatinic 
acid gives an olive-green precipitate of platinous tetramminochloroplatinate, 
[Pt(NH 3 ) 4 |Cl 2 .PtCl 4 , which, according to P. T. Cleve, is mixed with some platinous 
tetramminotetrachloride and platinic dichlorotetramminochloride. These reactions 
were studied by A. Cossa. E. G. Cox could not confirm the conclusion of 

N. S. Kurnakoff and I. A. Andrejewsky that the tetrammine forms a solid soln. 
with the diammine — 4{Pt(NH3)4Cl2}Pt(NH3)2Cl2. 

Platinous tetramminochloride forms a series of double salts with other 
metal chlorides. Thus, G. B. Buckton, and C. W. Blomstrand described 
platinous tetramminochlorocuprate, [Pt(NH 3 ) 4 ]CuCl 4 ; G. B. Buckton, platinous 
tetramminochlorobarytate» [Pt(NH3)4|BaCl4 ; platinous tetramminochlorozinc- 
ate, [Pt(NH3)4|ZnCl4 ; platinous tetramminochloromercurate, [Pt(NH3)4]HgCl4 ; 
platinous tetramminochlorostannite, [Pt(NH 3 ) 4 |SnCl 4 ; platinous tetrammino- 
chlorostannate, [Pt(NH3)4|SnClo ; platinous tetramminochloroplumbate, 
[Pt(NH 3 ) 4 lPbCl 4 ; and N. S. Kurnakoff, platinous tetramminochlorocobaltate, 

[Pt(NH 3 ) 4 ]CoCl 4 . 

The corresponding platinous tetranuninochloroplatinite, [Pt(NH 3 ) 4 lFtCl 4 , 
also called Magnus^ green salt, was prepared by G. Magnus by saturating a soln. 
of brown platinous chloride in hydrochloric acid with aq. ammonia, and allowing 
it to stand for some time. J. Gros, and C. Claus also saturated a soln. of hydro- 
chloroplatinous acid with aq. ammonia. L. Ramberg used a similar process. 
A. C/ossa obtained the salt from a mixture of platinous chloride with platinic 
chloride and platinic tetramminochloride, and also by the action of i)latinous 
tetramminochloroplatinate on potassium chloroplatinite ; P. T. Cleve, by mixing 
cone. soln. of platinous chloride and hydrochloroplatinic acid, and from a mixture 
of potassium chloroplatinite and platinic chlorohydroxytetramminonitrate ; 
M. Peyrone, by adding platinous chloride to the mother-liquor left after preparing 
platinous tetramminochloride ; F. W. Clarke and M. E. Owens, and L. Ramberg, 
by adding a soln. of potassium chloroplatinite to aq. ammonia ; and L. Tschugaeff 
and W. Subbotin, by shaking for 3 or 4 hrs. a mixture of platinous chloride 
with platinous tetralkylsulphinochloroplatinite. S. P. Sharpies obtained it by 
boiling a soln. of platinous chloride with platinum black, and then adding aq. 
ammonia, and alcohol to the liquid. H. and W. Biltz recommended the following 
process : 
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Reduce a hot soln. of 2 grms. of hydrochloroplatinic acid in 7 o.c. of water by adding 
sulphurous acid a little at a time, and towards the end, drop by drop ; wait before each 
addition until the odour of sulphurous acid has entirely disappeared — towards the end of 
the operation this requires some time — and test if a drop of the reddish-yellow soln. gives 
a precipitate when brought in contact with a cone. soln. of ammonium chloride on a 
watch-glass. An excess of sulphurous acid would decolorize the soln. and form hydro- 
sulphitoplatinous acid. When no precipitate or only a slight one is produced by the 
ammonium chloride, boil the soln. of hydrochloroplatinous acid so prepared, and add an 
excess of cone. aq. ammonia. Magnus* green salt is precipitated in acicular crystals. The 
precipitation continues as the soln. cools, and sometines there is also formed a little yellow, 
crystallme platinous dichlorodiammine which does not settle so readily and can be decanted 
off with the water. Drain off the salt by suction, and wash successively with water, alcohol, 
and ether. The yield 0*25 grm. is small because most of the platinum remains in the 
mother-liquor as platinous tetramminochloride. Add to this soln. three times its vol. of 
alcohol, redissolve the precipitate in 30 c.c. of hot water, precipitate the platinum tetram- 
minocdiloroplatinite from this boiling soln. by adding hydrochloroplatinous acid until no 
more green precipitate is formed. The total yield is about 1-3 grms. when the theoretical 
yield is 1-7 grms. 

The crystals of platinous tetramminochloroplatinite were described by 

M. Raewsky, M. Peyrone, and P. T. Cleve as dark green needles or prisms. 
A. M. Boldyreva said that the crystals are tetragonal and uniaxial. E. Hertel 
and K. Schneider found that the space-lattice of the green, tetragonal crystals 
has a=6*297 A., c=5*15 A., and a : c=I : 0*8175, but E. G. Cox and co-workers 
found that the structure has the PtC^- and Pt(NH3)4-groups of the same form as 
those in potassium chloroplatinite, and in [Pt(NH3)4jCl2, excepting that the NH3- 
groups in the cation are not rotary. The tetragonal crystals have the cell dimensions 
a=6*29 A., and c— 6*42 A., each NH3-group is at a distance 3*74 A. from four 
chlorine atoms, and 3*68 A. from two. The sp. gr. is less than 4*1 ; the calculated 
value is 3*9 with 1 mol. of [Pt(NH3)4]PtCl4 in the unit cell. E. Hertel studied 
the subject. J. Gros said that when heated the salt gives off some vapours of 
ammonium chloride, etc. ; and platinum remains behind. L. Tschugaeff and 

N. Pschcnicyn studied the depolymerization symbolized : [Pt(NH3)4jPtCl4 
— 2[Pt(NH3)2(vl2|. N. R. Dhar found the mol. conductivity of an aq. soln. of a 
mol of the salt in 4050, 6750, 20,250, and 60,750 litres of water to be, respectively, 
566*67, 640*56, 647*32, and 650*90. P. T. Cleve said that the salt is very sparingly 
soluble in water. L. Tschugaeff and I. Tscherniaeff oxidized Magnus’ salt with 
ammonium persulphate, and obtained (Pt,4NH3)2(S04)(PtCl4)2(0H)2 ; and with 
nitric acid in the presence of hydrogen dioxide, [Pt,4NH3,(N03)]PtCl4. C. Gerhardt 
observed that chlorine converts it into [Pt(NH3)4Cl2]PtCl4 and then into 
[Pt(NH3)4C]2jPtCl(j. G. Magnus added that the aq. soln. is not decomposed by 
hydrochloric a(;id, and J. Gros, that boiling hydrochloric acid or sulphuric acid 
takes up no ammonia. J. Gros, and M. Raewsky found that nitric acid converts 
the salt into LPt(NH3)4Cl2j(N03)2 and [Pt(NH3)4(0H)ClJ(N03)2 ; and A. Cossa, 
that ammonium nitrate forms a mixture of different compounds, [Pt(NH3)4J- 
[Pt(NH3)Cl3j2, [Pt(NH3)4Cl2j(N03)2, and [Pt(NH3)2Cl2]. J. Reiset found that 
boiling ammonia converts the salt into platinous tetramminochloride. 1. 1. Shukoff 
and 0. P, Schipulina observed that the salt is decomposed when it is adsorbed by 
carbon. F. W. Clarke and M. E. Owens showed that the salt forms a brown soln. 
with hot aq. potassium cyanate. J. Gros observed no evolution of ammonia occurs 
when the salt is boiled with an aq. soln. of potassium hydroxide. P. T. Cleve 
showed that silver nitrate forms silver chloroplatinite and platinous tetrammino- 
nitrate ; and J . Reiset, that boiling hydrochloroplatinic acid forms platinous 
chloride, and [Pt(NH3)4Cl2jPtCl4. The constitution of the green platinous tetram- 
minochloroplatinite was discussed by C. Weltzien, and M. Peyrone. 

S. M. Jorgensen and S. P. L. Sorensen observed that in preparing the green 
salt by the action of potassium chloroplatinite on platinous dichlorodiammine, a 
red isomeride may be formed. The conditions favourable for the production of the 
red salt are : the absence of potassium chloroplatinate often present in traces 
in the platinous salt, and a very dil. neutral or slightly ammoniacal soln. in the 
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presence of a large excess of water. The formation of the green salt is favoured 
by the use of concentrated solutions or of solutions acidified with hydrochloric 
acid. E. G. Cox and co-workers prepared the pink salt by treating an aq. soln. 
of [Pt(NH3)4]Cl2 with a quarter of its vol. of aq. ammonia of sp. gr. 0 * 88 , and then 
with a neutral soln. of potassium chloroplatinite free from chloroplatinate. A good 
yield of the pink salt is deposited, and it is contaminated with a little green salt. 
According to S. M. Jorgensen and S. P. L. Sorensen, the precipitate should be 
washed with aq. alcohol, and finally with absolute alcohol ; it furnishes small, 
ill-defined needles, rose-red in colour. The same salt is obtained in well-defined, 
small, tetragonal prisms by interaction of the yellow platinous dimethylamine- 
amminochloroplatinite with platinous dichlorodiammine. E. Hertel and 
K. Schneider found that the space-lattice of the red, tetragonal crystals has 
a= 6*293 A., c= 5*25 A., and a : c=l : 0 - 8340 . E. G. Cox and co-workers said that 
these results are wrong. The crystals are rhombic and have a space-lattice with 
a— 7-9 A., 6 = 8-2 A., and c= 7-9 A. ; the calculated sp. gr. is 3 - 9 , when there are 
two mols. of [Pt(NH3)4]PtCl4 per unit cell. The red and green salts are anhydrous, 
and in the dry condition they are very stable, but on boiling the red salt with water 
it is changed quantitatively into the green salt ; the converse change has not been 
observed. E. G. Cox and co-workers found that when examined by X-radiograms 
or by the microscope the pink salt of Magnus is indistinguishable from the 
empirically isomeric Cleve’s salt, [Pt(NH3)3Cl |2PtCl4. According to H. D. K. Drew 
and H. J. Tress, the triammine is (i) more soluble in water than the pink salt of 
Magnus ; (ii) a cold aq. soln. of sodium nitrate rapidly changes the red to the 
green salt, but it does not affect the colour of the triammine ; (iii) a lukewarm 
aq. soln. of [Pt(NH3)4]Cl2 liberates the triammine from its platinous salt with the 
y)recipitation of the green salt of Magnus, whereas with the red tetrammine, there 
is no action for some time, and if, on heating, the red salt becomes green, only the 
tetrammine, and no triammine is found in the filtrate ; and (iv) when the two salts 
are treated with a cold aq, soln. of silver nitrate, silver chloroplatinite is precipitated. 
On removing the excess of silver with a soluble chloride, and treating the liquids 
with an aqueous soln. of potassium chloroplatinite, in the one case, the initial 
triammine is regenerated in red plates, and in the other case, acieular crystals of 
the green salt are formed. With potassium chloropalladite so used instead of the 
chloroplatinite, the triammine furnishes platinous chlorotrianiminochloropalladite, 
[ Pt(NH3)3Cl]2pdCl4, whereas. the red salt of Magnus gave greyish-pink needles 
of platinous tetramminochloropalladite, [Pt(NH4)4jPdCl4. The evidence shows 
that there is no connection between the red platinous triammine and the red 
form of Magnus’ salt. 

The red and green salts of Magnus appear to be similar in crystalline form when 
viewed under the microscope ; their solubilities are similar ; no difference has been 
detected in the chemical reactions ; they have the same molecular weights ; 
dichroism does not explain their occurrence ; and nothing has yet been observed 
to show any difference in chemical structure. No other pair of red and green 
isomeric platinous salts is known, but the substitution of the four ammonia residues 
in [Pt(NH3)4|PtCl4 by methyl-, n-butyl-, iso-butyl-, or amyl- amine forms a green 
salt, whereas a similar substitution of ethyl- or of w-propyl-amine gives a red 
salt, but platinous tetraethylaminochloFoplatinite* [Pt(C2H5Nn2)4]PtCl4, is 
green. 

H. D. E. Drew and co-workers prepared platinous tetramminochloropalladite» 
[Pt(NH3)4jPdCl4, in lilac-grey needles. J. Beiset prepared platinous tetrammino- 
chloroplatinate, [Pt(NH3)4]PtClfl, as a red, crystalline mass by the action of an 
excess of platinic chloride on platinous tetramminochloride, but P. T. Cleve said 
that [Pt(NH3)4Cl2]PtCl4 is produced by this process. A. Cossa, however, obtained 
it by adding, at ordinary temp., a neutral soln. of platinic chloride, or of sodium 
chloroplatinate, to a soln. of platinous tetramminochloride. The yellow, amorphous 
product slowly passes into [Pt(NH3)4Cl2]PtCl4, and the change is rapid with boiling 
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soln. F. ScMtzenberger and D. Tommasi described platinoiis biscarbonyl- 
dianuninoohloride, [Pt(NH3)2(CO)2]Cl2. 

E. A. Hadow, and S. M. Jdrgensen obtained a double salt, platlnous tetrammino- 
dinitratotetrammlnochloroplatinate, 2[Pt(NH8)4]PtCl4.[Pt(NH3)4(N03)a]PtCl4 ; and the triple 
salt, platlnous tetrammlnosulphitochloroplatlnlte, 2[Pt(NHa)4]Cla.PtS08.PtCl2. A. Oossa, 
and S. M. Jorgenson obtained platlnous tetramminotrichloroamminoplatinlte, [Pt(NH3)4]- 
[Pt(NH8)Cl3l2 ; S. M. Jorgensen, platlnous tetramminotrlchloroethylamlneplatinlte, 
[Pt(NH3)4lLPt(C2H6NH2)Cl8]a ; platlnous tetramminotrlchloropyridlneplatlnite, [Pt(NH3)4]- 
[Pt^CsHfiNjciala ; platlnous tetramminotrlehloroethyleneplatinite, rPt(NH3)4][Pt(C2H4)Cl3Ja ; 
and platlnous tetramminotrlchloroallylalcoholoplatinlte^ [Pt(NH3)4][Pt(C8H30H)Cl8la. 

L. Tschugacff and I. TscherniaefE prepared derivatives of platinous aquotriam- 
minochloride, [Pt(NH 3 ) 3 (H 20 )lCl 2 , by passing air through a soln. of the dihydroxyl- 
ami noamminochloride containing ammonia and ammonium sulphate, or any other 
sulphate, and a trace of a copper salt. The colourless precipitate — possibly 
(NH 3 ) 4 Pt....(OH) 2 — Pt(NH 3 ) 4 — ^is soluble in warm dil. sulphuric acid, and when 
the soln. is treated with platinous chloride, platinous aquotriamminochloro- 
platinitey [Pt(NH3)3(H20)]PtCl4, is formed in green needles. When this salt is 
warmed with hydrochloric acid, or a soluble chloride, it forms the chlorotriammine, 
[Pt(NH3)3ClJ2PtCl4. 

A. Cossa 5 prepared platinous chlorotriamminochloride, [Pt(NH 3 ) 3 Cl]Cl, from 
a mixed soln. of the corresponding nitrate and cone, hydrochloric acid by cooling 
it with ice, drying the crystals between bibulous paper, recrystallizing from aq. 
soln., and drying at 100°. P. Klason heated a mixture of equimolar proportions 
of platinous tetramminochloride and hydrochloric acid at 108°, allowing the 
platinous ^rans-dichlorodiammine to crystallize out, then added potassium chloro- 
platinite to precipitate the unchanged tetramminochloride from the boiling soln., 
and there remained the chlorotriamminochloride. P. Klason obtained a bad yield 
by treating the cw-dichlorodiammine with ammonia. A. Cossa prepared the salt 
by adding ammonia to green platinous tetramminochloroplatinite, platinous cis- 
or <mw.s-dichlorodiammine, or to platinum trichlorotriammine ; and he recom- 
mended mixing a boiling soln. of platinous chlorotriamminochloroplatinite with a 
soln. of platinous tetramminochloride, filtering, and evaporating for crystallization. 
The salt appears in colourless scales or prisms which, according to A. Cossa, belong 
to the monoclinic system. A. Werner and A. Miolati found that the mol. con- 
ductivities of a soln. of a mol of the salt in 250, 500, 1000, and 2000 litres of water, 
are, respectively, 101*0, 107*6, 115*8, and 127*8. The constitution of the salt was 
discussed by P. T. Cleve, and P. Klason. P. Klason found that the salt is hydrolyzed 
in aq. soln. P. T. Cleve observed that chlorine converts it into [Pt(NH 3 ) 3 Cl 3 lCl ; 
A. Cossa, that hydrochloric acid forms platinous c^s-dichlorodiammine, and 
ammonia furnishes platinous tetramminochloride. The salt is insoluble in alcohol. 
P. Klason noted the formation of the complexes platinous chloroethylsulphodiam- 
minochloride, [Pt(NH 3 ) 2 (SC 2 H 5 )Cl] ; and platinous bisphenylsulphodiammine, 
[Pt(NH 3 ) 2 (SC 6 H 5 ) 2 ]. P. T. Cleve noted that potassium chloroplatinite forms 
platinous chlorotriamminochloroplatinite, and A. Cossa, that sodium chloro- 
platinate forms platinous chlorotriamminochloroplatinate. 

M. Peyrone obtained a small yield of platinous chlorotriamminochloroplatinite, 
or Cleve s salt, [Pt(NH 3 ) 3 ClJPtCl 4 , by adding ammonium carbonate to a very 
dilute, neutral, boiling soln. of platinous chloride. P. T. Cleve treated a 
hydrochloric acid soln. of platinous chloride with ammonia and found that 
insoluble platinous chlorotriamminochloroplatinite, and tetramminochloroplatinite 
and soluble platinous tetramminochloride and chlorotriamminochloride were 
formed, and he also obtained it from soln. of platinous triammino-salts and 
platinous chloride. L. Kamberg obtained it by the action of ammonia on potassium 
chloroplatinite in the presence of ammonium chloride. A. Cossa heated a soln. of 
10 grms. of platinous tetramminochloride in 50 c.c. of water with 75 c.c. of hydro- 
chloric acid of sp. gr. 1*198 at 20°, in a reflux condenser in boiling water, filtered 
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the cold soln. from the platinous diamminodichloride ; added potassium chloro- 
platinite and filtered from the platinous tetramminochloroplatinite and evaporated 
the soln., and obtained a yield of 2*70 grms. of platinous chlorotriamminochloro- 
platinite in rose-red, lustrous plates or scales. The general methods depend on 
adding ammonia to the dichlorodiammine, or removing ammonia from the tetram- 
minochloride. L. Tschugaeff prevented the ammonation of the dichlorodiam- 
mine being carried too far, by employing potassium cyanate which evolves ammonia 
gradually when hydrolyzed : 

One grm. of platinous cw- dichlorodiammine (Peyrone’s chloride) is boiled with 0*7 grm. 
of potassium cyanate and 18 to 20 c.c. of water. After soln. is complete the boiling is 
continued for one minute. Several portions prepared in this way are combmed, and 
heated with an excess of hydrochloric acid, sp. gr. 1*19 (4 c.c. for each portion) ; the 
whole is then heated to boiling, and cooled. After collecting the unchanged dichlorodiam- 
mine which separates, an excess of potassium chloroplatinite is added to the filtrate, 
whereby a mixture of platinous tetramminochloroplatinite and of platinous chlorotri- 
amminochloroplatinito is formed. This mixture is then separated by taking advantage of 
the fact that the latter compound is fairly readily soluble in hot water. The yield of chloro- 
])latinite thus obtained is about 50 per cent, of the theoi*etical, calculated on the dichloro- 
diammiiie which enters into reaction. 

E. G. Cox and co-workers found that the pink salt of Magnus is formed only 
under special conditions, and that the salt usually called the pink salt of Magnus 
is really Cleve’s salt. The X-radiograms of the two salts are very similar. The 
c-axes of the two are equal, and the a-axis of Cleve's salt is probably 3 or 3/\/2 
times that of the te tram mine salt. 

A. K. Klien studied the action of water, acids, and alkalies on the salt. Platinous 
chlorotriamminochloroplatinite is soluble in cold water, and freely soluble in 
boiling water ; it is not decomposed by boiling water ; ammonia transforms it 
into platinous tetramminochloroplatinite ; nitric acid yields platinic chlorodi- 
nitratotriamminochloride ; silver nitrate precipitates silver chloroplatinite, and 
forms a soln. of platinous nitratotriamminonitrate ; silver sulphate forms platinous 
sulphatotriammine ; potassium permanganate in a boiling soln. forms platinous 
chlorotriamminochloroplatinatey [Pt(NH3)4CllPt(1(j, with sodium chloroplatinate. 
A. (k)ssa observed that there is formed yilatinous chlorotriamminochloroplatinate. 
M. Peyrone prepared platinous chlorotriamminotrichloroamminoplatinite, 
|Pt(NH3)3ClJLPt(NH3)Cl3j. 

W. Odling 6 prepared yellow platinous /m^^$-dichlorodiammine, LPt(NH3)oCl2l, 
by the action of hydrochloric acid on the corresponding hydroxide, Keiset’s second 
base ; and also by the action of ammonia on platinous chloride. This salt has 
also been called Keisefs chloride, and platinous a-dichlorodiammine. J. Reiset, 
M. Peyrone, P. T. Cleve, and L, Ramberg prepared it by heating platinous tetram- 
minochloride to 250° as long as ammonia is evolved, and until a white cloud of 
ammonium chloride appears. The residue can be crystallized twice from hot water, 
or transformed into the nitrate, by treatment with silver nitrate, and the filtrate 
treated with hydrochloric acid. Just as J. Reiset obtained the salt by heating 
platinous dinitrato- or sulphato-diammine with hydrochloric acid or alkali chloride, 
M. Peyrone evaporated to dryness a mixture of platinous tetramminochloride and 
an excess of cone, hydrochloric acid, and extracted the ammonium chloride with 
water ; and J. Reiset, also, by boiling platinous tetramminochloroplatinite for a long 
time with a soln. of ammonium nitrate, sulphate, or chloride, and cooling the 
liquid. A. Cossa observed that some [Pt(NH3)4][Pt(NH3) 013)3, previously described, 
is formed. S. M. Jorgensen found that dichlorodiammine is formed in the thermal 
decomposition of ammonium chloroplatinite at 170°. H. and W. Biltz recom- 
mended the following process : 

Heat about 0*3 grm. of platinous tetramminochloride to 250° in a test-tube immersed 
in a paraffin bath. If any water is given off, stop the heating to rornovo the drops, con- 
densed on the upper walls of the test-tube, by a strip of filter-paper. Continue the heating 
until ammonia is evolved, the substance becomes dark coloured, and a brittle platinum 
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black begins to deposit on the glass. The treatment occupies about 20 mins. Extract 
the greyish-yellow mass in a beaker with 20 c.c. of boiling water ; and filter the hot pale 
yellow soln., from the black residue. On cooling, a mass of pale yellow crystals of the 
trans-salt is deposited from the soln. Drain the crystals, wash with alcohol, then with 
ether, and allow them to dry. Yield 01 grm. 

The colour of the trans-salt ranges from a pale yellow to a sulphur yellow. 
It may occur in acicular crystals, or, according to A. Cossa, in rhombic, hexagonal 
plates. A. M. Boldyreva said that the crystals are tetragonal and uniaxial. 
H. D. K. Drew and co-workers found that the pale yellow crystals are tabular, and 
often elongated, and twinning is common. The crystals have a straight extinction ; 
positive elongation ; and refractive index 1*76. M. Peyrone said that the salt 
decomposed at about 270° into ammonium chloride, hydrogen chloride, nitrogen 
and platinum. J. Lifschitz and E. Rosenbohm studied the optical properties. 
A. Werner and A. Miolati found the mol. conductivities of soln. with a mol of the 
salt in 500 and 1000 litres of water are respectively 22*60 and 22-42. A. Werner 
and C. Hcrty said that the electrical conductivity of the soln. is characteristic of 
that of a non-ionized salt. H. D. K. Drew and co-workers found that the con- 
ductivity increases rapidly with time, so that the mol. conductivities, /x, of soln. 
with a mol. of the jS-salt in 2866 and 1234 litres, respectively, were : 

Time .0 62 131 174 2762 

jv = 2866 . . 7 0 21 0 26 1 32-7 89-8 

^i?;=1234 . . 7*5 90 11*2 14 1 38-7 

They attributed the change to the destructive action of water generating ammonium 
chloride. A. Werner and A. Miolati made observations on the conductivity of 
soln. of the salt. The salt dissolves very slowly in water. W. Odling observed that 
the salt is very sparingly soluble in cold water ; but is more soluble in hot water — 
M. Peyrone observed that 1 40 parts of boiling water dissolve 1 part of salt, and 
P. T. Clove, that 130 parts of boiling water or 4472 parts of water at 0° are required 
to dissolve 1 part of salt. H. D. K. Drew and co-workers said that 100 grms. of 
water at 25° dissolve 0-036 grm. of the a-salt. The treatment of the salt with 
chlorine, aqua regia, or a mixture of potassium chlorate and hydrochloric acid 
furnishes citron-yellow, octahedra of platinic dichlorotetrammi nochloride ; bromine 
furnishes a mixture containing platinous dibromodiaramine, and similarl)^ with 
iodine ; with hot nitric acid, yellow fumes are evolved. L. Tschugaeff and W. Chlopin 
found that Keiset’s chloride in the presence of ammonia and ammonium carbonate 
forms platini(; chloropentamminochloride — vide infra, Pcyrone‘s chloride ; and 
that with hydrogen dioxide, hydroxy-compounds are formed. The salt is converted 
by aniline or ethylamine into platinous bisaniline diammino(‘hloridc or bisethyl- 
aminediarnminochloride respectively. An excess of potassium cyanide divssolves 
the salt with the lilieration of ammonia and the formation of potassium cyanido- 
platinite. L. Ramberg studied the liberation of ammonia from the platinum 
ammines when they are treated with sodium hydroxide ; and I. I. Shukofi and 

O. P. Shipulina, the adsorption of the salt by charcoal. A. Werner observed that 
when the salt is triturated with silver oxide, the resulting colourless alkaline fluid 
furnishes the trans-salt when treated with an excess of cone, hydrochloric acid. 

P. T. Cleve said that a soln. of silver nitrate does not precipitate all the 
chlorine. N. S. Kurnakoff found that thiocarbamide forms the complex salts 
PtCl2{C8{NH2)2}4j PtCl 2 {CS(NH 2 ) 2 } 2 » and PtCl 2 .CS(NH 2)2 ; and that with pyridine 
there is formed PtCl 2 {CS(NH 2 ) 2 } 2 (C 6 H 5 N) 2 . 

E. Koefoed reported that a brown salt of the same composition as that of the 
yellow salt just described is formed by boiling yellow platinous tetramminochloride 
with cone, hydrochloric acid ; and by boiling a cone, soln, of platinous tetrammino- 
chloroplatinite in aq. ammonia, not too long with dil. hydrochloric acid, evaporating 
the soln. to dryness, treating the residue with hydrochloric acid (sp. gr. 1-19) and 
evaporating to dryness a few times, crystallizing from boiling water, and drying 
at 100°. The leather-brown crystals are sparingly soluble in water, but they are 
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more soluble than is the case with the yellow salt. The solubility of the salt in 
hot water is much greater, and with boiling water, the brown salt passes into the 
yellow form. Aqua regia, or a mixture of potassium permanganate and hydro- 
chloric acid, form [Pt(NH3)2Cl4] ; potassium iodide furnishes [Pt(NH3)2l2l ; and 
ammonium sulphite gives crystalline needles of a double salt. F. Hoffmann pre- 
pared platinous hydroxychlorodiammine, [Pt(NH3)2(OH)ClJ ; and A. K. Klien 
studied the salt. A. Griinberg and D. I. RjabtschikofF prepared platinous 
diaquodiamminochloride, [Pt(NH3)2(H20)2]Cl2, and platinous hydroxyaquo- 
diamminochloride, [Pt(NH3)2(H20)(0H)JCL 

C. Grimm obtained a dark red, crystalline powder of what he regarded as ammonium 
platinous dichlorodiamminochloride ^ 2NH4Cl.[Pt(NH3)2Cl2], by crystallizing a soln. of 
platinous tetramminochloride with a large excess of ammonium chloride. N. S. Kurnakoff, 
and H. and A. Euler said that the product is probably impure platinic dichlorotetrainmirio- 
chloride {q.v.). 

W. Odling obtained platinous m-dichlorodiammine, [Pt(NH3)2Cl2], or 
Peyrone's chloride, or platinous ^-dichlorodiamniine» by gently heating a soln. 
of platinous chloride, tetramminochloroplatinite, or /m^s-dichlorodiarnmine in 
aq. ammonia ; and P. T. Cleve, by precipitation from a soln. of the corresponding 
nitrate or sulphate by the addition of hydrochloric acid or alkali chloride. 
P. T. Cleve also prepared it by adding ammonia to a brown soln. of platinous 
chloride in cold hydrochloric acid, boiling the greenish-yellow precipitate with 
water, when insoluble platinous tetramminochloroplatinite and a soln. of the 
cw-salt are formed. The soln. on cooling deposits the cis-salt. M. Peyrone pre- 
pared this salt by gently heating a soln. of platinous tetramminoc^hloride in aq. 
ammonia, dissolving the precipitate in boiling hydrochloric acid, washing the 
precipitate with water to remove the tetramminochloride, and recrystallizing from 
a soln. in hot hydrochloric acid. M. Peyrone obtained the salt by pouring potash- 
lye into a soln. of platinous chloride neutralized with ammonium carbonate ; he 
also prepared the salt from a soln. of platinous chloride in hydro(’hloric acid, and 
neutralized with ammonium carbonate, by boiling the soln. with an excess of 
ammonium carbonate, cooling the filtered liquid, and recrystallizing from hot 
aq. soln. 

H. and W. Biltz recommended the following procedure for the cis-salt : 

l^ropare a soln. of bydrochloroplatinous acid from a gram of hydrochloro])latiiiic acid 
as indicated above in connection with platinous tetramminochlorojilatinite. Concentrate 
the soln. to a vol. of about 2 c.c. and neutralize it while still warm with a cone. soln. of 
ammonium carbonate. Add an excess of the latter to make a total vol. of about 15 c.c. 
Boil the soln. The colour clianges from a dark reddish-brown to an intense yellow, and at 
the same time green crystals of platinous tetramminochloroplatinite are deposited. Filter 
the boiling hot soln., and remove the yellow crystals which separate as the soln. cools. 
Rinse the crystals with alcohol, and ether, and rocrystallizo them from a few c.c. of boiling 
water. The product can then be obtained free from Magnus’ green salt. The yield is less 
than 1 grm. 

S. M. Jorgensen obtained the cis-salt by heating 1 part of ammonium chloro- 
platinite for many days with 25 parts of water in a sealed tube at 140 °. 

S. M. Jorgensen recommended mixing a filtered soln. of 20 grms. of ammonium chloro- 
platinite in 100 c.c. of cold water with 50 c.c. of 5JV-NH4OH, and allowing the liquid to 
stand for 12 to 18 hrs. in ice-cold water. Wash the mixture of the cis-salt and platinous 
tetramminochloroplatinite with iced water until the filtrate gives no precipitate with 
potassium chloroplatinite. Wash the precipitate with boiling water. The tetrainrnino- 
chloroplatinite remains on the filter-paper. Mix the filtrate with one-third its vol. of dil. 
hydrochloric acid (1 : 1), and after the mixture has stood 24 hrs., filter off the cis-salt, 
wash it with acid-free alcohol, and dry it in air. The yield is 10-7 grrns. 

E. Biilmann and A. C. Anderson recommended reducing a soln. of ammonium 
chloroplatinate to chloroplatinite by ammonium oxalate, treating the filtered 
liquid with 5iV-NH40H, allowing the mixture to stand 24 hrs. at 0 °, and crystallizing 
the cis-salt from boiling, 4 per cent, hydrochloric acid. F. Hoffmann, P. Klason, 
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and L. Ramberg employed modifications of this process. P. Klason also obtained 
the cis-salt by adding ammonia to a cold, aq. soln. of potassium amminotrichloro- 
platinite ; J. Thomsen, by converting the copper in cuprous tetramminochloro- 
platinite into sulphide by means of hydrogen sulphide, warming the alkaline 
filtrate whereby a black substance is precipitated; the yellow liquor is then 
evaporated and cooled. H. and A. Euler obtained the salt along with Pt2(NH3)4Cl2 
in their study of the action of ammonia on hydrochloroplatinous acid ; and 
W. Lossen found that it is formed among the products of the action of hydroxyl- 
amine hydrochloride on platinic chloride. The compound was studied by 
A. Griinberg and D. I. RjabtschikofF. 

The cis-salt furnishes yellow, or dark yellow acicular or prismatic crystals. 
If. D. K. Drew and co-workers said that the colour is a deeper yellow than is the 
case with the a-salt ; the crystals are mostly acicular ; with a straight extinction — 
frequently inclined ; positive elongation ; twinning is common but different 
from that of the a-salt. The refractive index is about 1*76. A. M. Boldyreva said 
that the crystals are tetragonal. M. Peyrone found that the salt decomposes at 
270° with the evolution of ammonium and hydrogen chlorides. The electrical 
conductivity of a rapidly prepared soln. of a mol of the salt in 1000 litres of water 
is nearly zero, being about 1‘17. The conductivity, or ionization, increases with 
time. Thus, 8. M. Jorgensen reported that the mol. conductivity of a soln. of a 
mol of the salt in 1000 litres of water at 25° is : 

Time ... 0 15 25 45 90 minutes 

/I . . . .6-4 8-6 9-2 12-8 20-8 

A. Werner and A. Miolati, and A. Werner and C. Herty discussed this subject. 
W. Odling said that the salt is soluble in water, and, added M. Peyrone, without 
change, but P. Klason found that at 100°, the cis-salt slowly passes into the 
trans-salt, and that the change is faster at a higher temp. L. Tschugaeff and 
I. Tscherniaeff oxidized Peyrone’s salt with ammonium persulphate and obtained 
PtCl2(OH)(NH3)2. M. Peyrone found that 1 part of the salt dissolves in 33 parts 
of boiling water ; P. T. Cleve said 26 parts of boiling water, and 387 parts of water 
at 0° ; and P. Klason said 390 parts of water at ordinary temp. 11. D. K. Drew 
and co-workers found that 100 grms. of water at 25° dissolve 0*2523 grm. of the 
j8-salt. H. D. K. Drew and co-workers found the mol. conductivities of soln. with 
a mol of the jS-salt in 1234 litres to be respectively 7*7, 14*4, 36*8, and 86*0 for times 

O, 66, 193, and 1397 min. ; and they attributed the change to the generation of 
ammonium chloride by the disruptive action of water. L. Tschugaeff and 
W. Chlopin observed that hydrogen dioxide converts Peyrone’s chloride into 
I)latinic dichlorodihydroxydiammine, ozone in hydrochloric acid soln. increases 
the valency of Peyrone’s chloride, but adds two chlorine atoms ; in alkaline 
soln., both addition and substitution may occur simultaneously. P. T. Cleve 
observed that chlorine, or aqua regia forms hexagonal or rhombic plates of cis- 
[Pt(NH3)2Cl4] ; M. Peyrone, that hydrochloric acid dissolves it without decom- 
position ; P, T. Cleve, that sulphur dioxide passed into a boiling soln. forms cis- 
[Pt(NH3)2(HS03)Cll, and sodium sulphite forms 3Na2S03.PtS03.1iH20 ; 
M. Peyrone, that dil. sulphuric acid dissolves the salt without decomposition, 
that the cold, cone, acid has no action, but the hot, cone, acid decomposes it with 
the evolution of hydrogen chloride and sulphur dioxide. L. Tschugaeff and 
W. Chlopin observed that Peyrone’s chloride is acted on by ammonia and 
ammonium carbonate to form platinic hydroxypentamminocarbonate — vide 
supra, the trans-salt. M. Peyrone found that nitric acid transforms the Peyrone’s 
chloride without the separation of platinum into lemon-yellow octahedra ; and 

P. T. Cleve, that boiling with aq. ammonia converts the salt into platinous tetram- 
minechloride, whilst boiling alkali-lye forms Pt2(NH3)4(0H)2H20. L. Ramberg 
studied the evolution of ammonia from the platinum ammines boiled with alkali- 
lye. M. Peyrone observed that a soln. of ammonium carbonate converts the 
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cis-salt into the tetramminochloride, but an aq. soln. of potassium carbonate 
dissolves the cis-salt with difficulty, and without chemical change. P. T. Cleve 
observed that an excess of a soln. of potassium cyanide forms potassium cyanido- 
platinate with the evolution of ammonia. M. Peyrone observed that with silver 
nitrate, silver chloride is precipitated, and P. T. Cleve added that the corresponding 
cis-salt is formed, thus, with silver nitrate there is produced cw-[Pt(NH3)2(N03)2l. 
P. Klason observed that with mercaptan, [Pt(NH3)2Cl(C2H5S)] is formed. 

C. W. Blomstrand, and P. T. Cleve represented the a- and jS-salts : 


Trans- or a-salt 


Pt< 


NH3CI 

NH3CI 


Cla- or jS-salt 
NH3.NH3CI 

it<^Cl 


and S. M. Jorgensen at first accepted these formuLe, but finally reversed them. 
The subject was discussed by F. Rosenblatt and A. Schleede, F. G. Angell and 
co-workers, H. Reihlen and G. von Huhn, H. 1). K. Drew and F. S. H. Head, and 
F. P. J. Dwyer and 1). P. MelJor. P. Klason represented the salts by the formulae : 


Pt< 


NH3CI 

NH3CI 


H3N.-Pt< 


NH3CI 

Cl 


and A. Werner used the planar formulae, now generally accepted, namely : 


H3N 

Cl 


^Pt< 


Cl 

NH 


3 


H3N 

H3N 


>Vt< 


Cl 

Cl 


The subject was discussed by H. Reihlen and K. T. Nestle, A. Griinberg, A. Cossa, 
A. Rosenheim and W. Handler, and F. W. Pinkard and co-workers. H. 1). K. Drew 
and co-workers found that when the a-salt is treated with alkali hydroxides, or 
silver oxide, a base is formed, which, when neutralized with hydrochloric acid, forms 
a third isomeride, platinous y-dichlorodiammine, [Pt(NH3)2('l2]> with a calculated 
mol. wt. of 30(). Mol. wt. determinations by the b.p. of aq. soln. are in agreement 
with this degree of complexity for the j3- and y-salts, but the results with the a-salt 
«Tre less decisive. If this isomeride really exists, and the observations of 
K. A. Jensen make it very doubtful, it shows that A. W^erner's planar formuhe 
are not a complete explanation of the isomerism of the dichlorodiammines unless 
it be assumed that the four linkages to the platinum are inclined at fixed angles 
which are not right angles. This hypothesis is improbable. H. D. K. Drew and 
co-workers also showed that evidence docs not favour the existence of planar 
and tetrahedral types, or of spatial and structural types, but rather suj)ports the 
assumption that the three dichlorodiammines are structural isomerides : 


H3N 

Cl 


yPt 


/NH3 

'^Cl 


a-Salt 


CIH3N 

C1H3N'^ ^ 
/S-Salt 


HaN^,p./NH3Cl 

y-Sali 


The jS-salt gives an intense purple coloration when rubbed with phenoxtel- 
lurine dibisulphate, but not so with the a- and y-salts, the reaction is analogous 
with the behaviour of telluridcs, selenides, and sulphides observed by H. D. K. Drew, 
and hence it is assumed that the j3-salt has a formula of the type PtX2. The 
colorations produced by the tri- and tetra-ammines depend on the presence of a salt 
of this type when the salt is in equilibrium — e.g, [Pt(NH3)4]PtCl4^[Pt(NH3)4]Cl2 
+PtCl2 ; and the chloroplatinites : K2PtCl4^2KCl-f PtCl2. Derivatives of 
quadrivalent platinum do not give this coloration ; and this is also the case 
with ordinary platinous chloride which shows that this salt does not possess the 
simple structure. 

The reaction of the dichlorodiammines with silver oxide is slow, but it proceeds 
more rapidly with warm soln. The j8-salt gives a soluble, hygroscopic yellow base, 
but the a-isomeride produces the same base as the y-isomeride. The product is 



266 


INORGANIC AND THEORETICAL CHEMISTRY 


assumed to be the base of the y-salt because it yields the y-salt when neutralized 
by hydrochloric acid, and the change from the a- to the y-form is symbolized ; 

H8Nv^p.^NH3 ^NHg HaNv^ /NH3.OH 

Cl-^ CK HO-^^^ 

In the dipyridine series where no hydrogen is attached to nitrogen, no y-base is 
formed, since the j8-chloro-salt forms Pt(py.OH) 2 , and the a-salt, the a-base, 
[Ptpy 2 (OH) 2 l. The action of an aq. soln. of potassium or sodium hydroxide on 
the three dichlorodiammines, resembles that of silver oxide, only the j3-base is 
further changed by hot alkali-lye. The a- and j8-dichlorodipyridines do not react 
appreciably with alkali-lye. The fact that jS-dichlorodiammine cannot be obtained 
from tertiary aliphatic ammines, since only platinous chloride and a hydrochloride 
of the amine are formed, is in agreement with the assumption that the jS-isomeride 
has the halogen attached to nitrogen, and the tendency to ionization is feeble. 

When the dichlorodiammines are chlorinated, the a- and j8-dichlorides unite 
each with two chlorine atoms to form the a- and jS-tetrachlorides, which are not 
iutertransformablc ; the a-tetrachloride is tetragonal ; the j8-tetrachloride, mono- 
clinic or orthorhombic. The y-dichloride gives on chlorination the a-tetrachloride. 
Each of the tetrachlorides gives back on reduction the particular dichloride from 
which it was originally formed ; it follows, therefore, that if the a- and the 
jS-dichlorides are structural isomerides, the tetrachlorides are structural isomerides 
also. This is in agreement with the formuhe : 


Cl 

HsNn, r/NHa 
GK . ^C1 
Cl 

a-Tetrachloro(liammlne 


CIH3N 

CIH3N 


>Pt< 


Cl 

Cl 


jS-Tctrachlorodiaininiuc 


According to 11. D. K. Drew and co-workers, the crystals ofy-dichlorodiammine 
are orange-yellow, and mostly acicular, with a tendency to parallel growths and 
dendritic forms ; radiated growths occur. The extinction is straight, and the 
elongation negative. The refractive index is less than is the case with the a- or 
j3-salts. The X-radiograms are different from those of the a-salt. The mol. con- 
ductivities, /z, for soln. with t;=4690, and 1234 litres per mol, were very low at the 
start, but they rapidly increase with time owing to the generation of ammonium 
chloride, and not to hydrolysis, or to the catalytic effect of the })latinized electrodes : 


Tune 

0 

67 

139 

1410 

M’ = 4690 

21-3 

30-3 

560 

116*6 

^U’=-1234 

5-6 

7-9 

14*7 

30*7 


At 25°, 100 grms. of water dissolve 0*0491 grm. of the y-salt. For some reactions 
of the salt, vide supra. F. Rosenblatt and A. Schleede concluded from the X-radio- 
grams that the y-salt is another crystalline form of the /mn.s’-salt. H. D. K. Drew 
and F. S. H. Head prepared a representative of the cis- and trans-isomerides of the 
platinous tetrammines : [Pt(NH 3 )(C 2 H 5 .NH 2 ){NH 2 .CH 2 .C(CH 3 ) 2 .NH 2 }JCl 2 ; and 
A. Hantzsch, those of pyridine. 

C. W. Blomstrand, and P. Klason added the theoretical amount of hydro- 
chloroplatinic acid to a soln. of potassium trichloroamminoplatinite, and on 
evaporating the soln. in a current of air at ordinary temp, until no hydrotrichloro- 
amminoplatinous acid remains, and washing out the potassium chloroplatinite 
vdth cold water, there is formed a yellowish-brown, crystalline powder of platinous 
^cbloroammine, [Pt{NH 3 )Clol 2 , which remains unchanged at 108° ; it is almost 
insoluble in cold water, and not very soluble in hot water ; the compound is 
hydrolyzed so that the evaporation of aq. soln. is conducted at ordinary temp, and 
in vacuo. 

E. Koefoed prepared platinous trichlorotriammine» Pt(NH 8 ) 3 Cl 3 , by heating 
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platinous nitrosodichlorodiamminohydrochloride, Pt(NH3)2Cl2.NO.HCl, at the 
temp, of boiling naphthalene until a soln. of the product in soda-lye gives no green 
precipitate with hydrochloric acid. The greyish-yellow product is not attacked 
by cold water, but it is attacked by hot water. The soln. in boiling water deposits 
on cooling platinous cts-dichlorodiammine, and hydrochloric acid added to the 
filtrate precipitates platinic dichlorotetramminochloride. Silver nitrate removes 
half the combined chlorine as silver chloride. The product may be a mixture of 
as-[Pt(NH3)2Cl2] and [Pt(NH3)4Cl2]Cl2. L. Tschugaeff and I. Tscherniaefi 
prepared platinous dicUorohydroxyduunmine, PtCl2(OH)(NH3)2, by oxidizing 
Peyrone’s salt with ammonium persulphate ; by the cautious reduction of 
PtCl2(OH)2(NH3)2 with zinc dust ; or by heating a mixture of PtCl2(NH2)2 and 
PtCl2(OH)2(NH3)2 with slightly acidulated water. 

P. Klason7 regarded trichloroamminoplatinous acid, H[Pt(NH 3 )Cl 3 ].H 20 , 
as the parent of a series of trichloroamminoplatinites. S. M. Jorgensen prepared 
ammonium amminotrichloroplatimte, NH4[Pt(NH3)Cl3].H20, by treating the 
platinous tetramminochloride with ammonium chloroplatinite, filtering off the 
platinous tetramminochloroplatinite, concentrating the soln. on a water-bath 
until crystals of platinous cw-dichlorodiammine appear, and evaporating the 
filtered soln. in the cold over cone, sulphuric acid. P. Klason obtained it by 
heating platinous cw-dichlorodiammine with iV-HCl on a water-bath, precipitating 
the hydrochloroplatinous acid by adding the theoretical quantity of platinous 
tetramminochloride, evaporating the soln. to dryness, in vacuo, and recrystallizing 
the product from the aq. soln. According to S. M. Jorgensen, the salt furnishes 
orange-red, rhombic bipyramidal crystals resembling those of the potassium salt. 
They effloresce and slowly lose their water over cone, sulphuric acid ; they are 
rehydrated over water, and dehydrated at 98 °. The aq. soln. furnishes crystals 
of platinous tetramminochloride, and of platinous trichloroammino-tetrammino- 
platinite, [Pt(NH3)Cl3]2[Pt(NH3)4l, and the reaction is almost quantitative. When 
the salt is treated with mercaptan, P. Klason obtained platinous bissulphinoam- 
mine, [Pt(NH3{(C2H5)2S}2]2 ; and also a derivative of platinous chlorosulphino- 
ammine, namely, 4 [Pt(NH 3 )Cl{(C 2 H 5 ) 2 S}l[Pt(NH 3 )Cl 2 ]. The salt forms complexes : 
[Pt(NH3)Cl3]2fPt(NH3)4]; fPt(NH 3 )Cl 3 MPt(C 2 H 5 NH 2 ) 4 ] : and [Pt(NH 3 )Cl 3 ] 2 - 
[Pt(CJ5H5N)4j. H. Ley and K. Ficken prepared pot^um dichloroalaninoplatinite, 
Kf Pt(C 3 ll 602 N)Cl 2 1 , and also potassium dichloroglycineplatinite,K[( PtC2H402N)Cl2l. 

A. Cossa prepared potassium amminotrichloroplatinite, K[Pt(NH 3 )Cl 3 l.H 20 , 
by the action of ammonia on potassium chloroplatinite ; and by the action of 
theoretical proportions of potassium chloroplatinite on [Pt(NH3)C)l3]2fPt(NH3)4], 
and separating the [Pt(NH3)4]PtCl4 simultaneously formed. The orange-red or 
reddish -yellow crystals, according to S. M. Jorgensen, are rhombic bipyramids 
with the axial ratios a :h: c— 1*2620 : 1 : 0 * 8231 . There is no marked (*leavage. 
The optic axial angle 2 F— 64 ° ; the double refraction is negative ; and the indices 
of refraction for Na-light are a=l* 5438 , and j 8 ==l* 5754 . The pleochroism is : a, 
yellowish-red ; j 8 , reddish -yellow ; and y, deep yellow or red. The hardness is 
1 to 2 . A. Sella also made observations on the crystals. A. Cossa observed that 
when the salt is heated, it decomposes into platinum, potassium and ammonium 
chlorides, and hydrogen chloride. A. Werner and A. Miolati found the mol. con- 
ductivities of soln. of a mol of the salt in v litres of water, at 25 °, to be : 

V .... 125 250 500 1000 2000 

/u . . . . 96-62 101-3 103-3 106-8 111-2 

A. Cossa observed that the salt is soluble in water. It is transformed by chlorine, 
or a mixture of potassium permanganate and acid into platinum pentachloro- 
ammine ; and warm hydrochloric acid forms ammonium chloride and potassium 
chloroplatinite. P. Klason observed that ammonia converts it into platinous 
cw-dichlorodiammine ; and A. Cossa, that the reaction with ammonia proceeds 
through the stages [Pt(NH3)2Cl2l, [Pt(NH3)3ClJCl, and [Pt(NH3)4lCl2. Alcohol 
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does not dissolve the salt, but with boiling alcohol, platinum is formed. A boiling 
soln. of sodium hydroxide does not split off ammonia, but it forms a black explosive 
product. S. M. Jorgensen, and A. Cossa prepared pale brown crystals of silver 
amminotrichloroplatiiiitef Ag[Pt(NH3)Cl3], by the action of silver nitrate on the 
potassium salt. A. Cossa observed that an excess of silver nitrate in cold soln. 
of potassium amminotrichloroplatinite precipitates two-thirds of the chlorine as 
silver chloride, and with boiling soln., all the chlorine is precipitated. No sparingly- 
soluble complex salts are formed by potassium amminotrichloroplatinite with 
zinc, mercuric, or stannous chlorides. According to A. Werner, when an excess of 
a hot soln. of the potassium amminotrichloroplatinite is mixed with potassium 
amminopentachloroplatinite, a compound crystallizing in green leaflets is deposited 
at a certain temp., but is converted into potassium amminotrichloroplatinite as 
the mixture cools. 

R. Uhlenhut 8 prepared platinous tetrahydroxylaminechloride, [Pt(NH40H)4]- 
CI2, by dissolving a gram of the hydroxide in 5 c.c. of boiling, dil. hydrochloric acid ; 
W. Ijosscn, by warming a soln. of hydroxylamine hydrochloride with platinous 
chloride, concentrating by evaporation and cooling ; and F. Hoffmann, by the action 
of an excess of hydroxylamine on platinous cis-dichlorobispyridine. H. Alexander 
made it by shaking platinous chloride with an excess of hydroxylamine, triturating 
the grey or brown product with cold hydrochloric acid, dissolving the mass in 
water, and precipitating with alcohol or with a current of hydrogen chloride ; and 
also by mixing a 10 per cent. soln. of potassium chloroplatinite (1 mol.) with solid 
hydroxylamine hydrochloride (4 mols.), and then adding alkali carbonate. After 
the soln. has stood some time, add alkali-lye (2 mols.), dissolve the precipitate in 
the theoretical proportion of cold, dil. hydrochloric acid, and precipitate the salt 
from the filtered soln. by adding alcohol or passing hydrogen chloride through the 
liquid. The white, acicular or tabular crystals detonate’ when heated to about 
1 1 0°. They are soluble in water and in ordinary alcohol, but, according to W. Lossen, 
insoluble in alcohol. H. Alexander, and R. Uhlenhut said that the salt is insoluble 
in cone, hydrochloric acid ; hydrobromic acid gives colourless needles of the 
bromide ; sodium thiosulphate gives a white crystalline precipitate ; aq. ammonia, 
or alkali-lye precipitates the hydroxide ; sodium carbonate or phosphate gives a 
fine crystalline precipitate ; potassium chromate, a reddish-brown, amorphous 
precipitate ; Fchling’s soln., and auric chloride reduce the soln. ; silver nitrate does 
not precipitate all the chloride ; and platinic chloride or hydrochloroplatinic acid 
precipitates the platinous tetrahydroxylaminechloroplatinate, fPt{NH20H)4|PtCl4, 
in blue or violet needles, which explode when heated above 100°. According to 
H. Alexander, the salt is insoluble in water but sparingly soluble in hot water ; 
insoluble in alcohol ; soluble in hydrochloric acid, and the yellow soln. on a water- 
bath furnishes the trans-salt [Pt(NH20H)2Cl2] ; it dissolves with the development 
of red fumes in nitric acid ; h}' droxylamine converts it into platinous tetrahydroxyl- 
aminechloride ; and a suspension of the salt in water when treated with ammonia 
forms a white precipitate. 

According to H. Alexander, if the filtrate from the mixture of platinous chloride with 
an excess of hydroxylamine be evaporated at a low temp., and treated with alcohol, a 
white precipitate approximating platinous tetrahydroxylaminehydroxychloride,'[Pt(NH 2011)4]- 
(0H)C1.2H20, is formed ; and platinous tristetrahydroxylamlnetetrahydroxydlchloride, 
2rPt(NH29H)4](0H)2.[Pt(NH20H)4]Cl2, or [Pt(NH20H)4](0H)2.2[Pt(NH20H)J(0H)Cl, is 
produced in microscopic needles by adding the theoretical proportion of barium oxide to 
a soln. of platinous chloride and hydroxylamine hydrochloride. 

According to H. Alexander, if an excess of aq. ammonia be added to a soln. of 
platinous tmns-dichlorodihydroxylamine, and the precipitate rapidly filtered off, 
washed with cold water, dissolved in a little cold hydrochloric acid, filtered, and 
mixed with cone, hydrochloric acid, with cooling, there is formed platinous trans- 
dihydroxylammediamminochloride, [Pt(NH3)2(NH20H)2]Cl2 ; and the same 
product is obtained by dissolving the corresponding hydroxide in a little cone. 
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hydrochloric acid, and treating the soln. at a low temp, with alcohol. The colourless 
needle-like crystals are soluble in water, and insoluble in alcohol, or in cone, hydro- 
chloric acid. Alkali hydroxides form a gelatinous precipitate of the dihydroxyl- 
aminediamminochloride ; alkali carbonates, oxalates, and phosphates give 
white, crystalline precipitates ; and potassium chloroplatinite, or hydrochloro- 
platinous acid, forms plaiinous trans-^ydroxylamin^anmiinochloroplatinite, 
[Pt(NH3)2(NH20H)2jPtCl4, in dark green, acicular crystals. L. TschugaefE and 
I. I. Tscherniaeff could not confirm H. Alexander’s observations on the action 
of ammonia on a-Pt(NH20H)Cl2 ; and F. W. Pinkard and co-workers found that 
with a small proportion of aq. ammonia of sp. gr. 0-880, in the cold, the tetrammine, 
[Pt(NH20H)2(NH3)2j(0H)2, is formed, but with dil. ammonia, a yellowish-brown 
precipitate of variable composition, is obtained, and which probably contains some 
[Pt(NH20H)2(NH3)2](0H)2. I. I. Tscherniaeff and A. S. Samsonova studied the 
subject. 

F. Hoffmann, and L. Tschugaeff and T. I. Tscherniaeff also obtained platinous 
m-dihydroxylaminediamminochloride, [Pt(NH3)2(NH20H)2]Cl2, by triturating 
platinous cis-dichlorodiammine with ten times its weight of water, adding the 
theoretical proportion of hydroxylamine hydrochloride, warming the mixture on 
a water-bath, then adding the theoretical amount of potassium carbonate dis- 
solved in five times its weight of water, warming until solution is complete, and 
cooling. White, crystalline masses are formed. The salt is sparingly soluble in 
water, soluble in warm acids, and in acetic acid ; it can be recovered unchanged 
by the evaporation of its soln. in hydrochloric or sulphuric acid. The aq. soln. is 
always turbid, and if the turbid soln. is clarified by animal charcoal, it slowly 
becomes turbid again at ordinary temp., and rapidly when heated. When treated 
with potassium chloroplatinite, violet crystals of platinous cis-dihydroxylamine- 
diamminochloroplatinite, [Pt(NH3)2(NH20H)2]PtCl4, are formed, sparingly soluble 
in water and acids. L. Tschugaeff and I. I. Tscherniaeff also prepared platinous 
dihydroxylaminodiamminochloropalladite, [Pt(NH3)2(NH20H)2jPdC]4 ; platinous 
trihydroxylaminoamminochloride, [Pt(NH3)(NH20H)3]Cl2 ; platinous tri- 
hydroxylaminoamminochloroplatinite, [Pt(NH3)(NH20H)3]PtCl4 ; platinous tri- 
hydroxylaminoamminochloropalladite, f Pt(NH3) (NH20H)3]PdCl4 ; platinous 
hydroxylaminotriamminochloride, [Pt(NH3)3(NH20H)]Cl2 ; and platinous hy- 
droxylaminotriamminoehloroplatinite, [Pt(NH3)3(NH20H |PtCl4. 

II. Alexander prepared platinous /mn^-dichlorodi^droxylamine, 
|Pt(NH20H)2JCl2, by treating with warm hydrochloric acid the precipitate obtained 
by adding an excess of hydroxylamine to a soln. of platinous chloride ; by evaporat- 
ing on a water-bath the pale yellow soln. of platinous tetrahydroxylaminechloro- 
})latinite, and cooling the liquor ; and by digesting platinous tetrahydroxylamine- 
chloride with an excess of hot hydrochloric acid and cooling — H. Wolfram employed 
a similar process. R. Uhlenhut obtained the salt by evaporating the filtrate, 
obtained in the preparation of platinous tetrahydroxylamiiie chloride, to about 
half its vol. and then cooling. The orange-yellow, or golden yellow, acicular 
crystals are less soluble in water than the tetrahydroxylaminechloride. They are 
soluble in alcohol, and in ether. The salt can be recrystallized from a soln. in dil. 
hydrochloric acid. Aq. ammonia forms the dihydroxylaminediamminochloride ; 
and hydroxylamine, the tetrahydroxylaminechloride. Neither alkali hydroxides 
nor silver oxide produces the free base. When the soln. mixed with silver nitrate 
is allowed to stand for a long time in the cold, a feeble turbidity appears. 

H. Wolfram prepared platinous ci\s-dichlorodiliydroxylamine, [Pt(NH20H)2Cl2 1, 
by mixing 2 c.c. of an 83 per cent. soln. of hydroxylamine with 2 c.c. of water, and 
adding the soln. to 11 grms. of potassium chloroplatinite dissolved in 50 c.c. of 
water ; and F. Hoffmann, by mixing a mol. of potassium chloroplatinite in 100 c.c. 
of water with 2 mols. of hydroxylamine hydrochloride, and a mol. of potassium 
carbonate. The dark brown precipitate crystallizes after standing in contact with 
the mother-liquor for some hours. 
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F. Hoffmann, and L. Tschugaeff and I. I. Tscherniaeff prepared platinOttS 
dichlorohydioxylaminoammine, [Pt(NH3)(NH20H)Cl2], by boiling in a flask 
with a reflux condenser, platinous cis-dihydroxylaminediamminochloride with 
sufficient dil. hydrochloric acid to dissolve the salt in the cold ; when the hot soln. 
is cooled, the salt separates in yellow crystals. L. Tschugaeff and 1 . 1 . Tscherniaeff 
reported platinous hydroxycUorol^droxylamm Pt(NH 20 H)Cl( 0 H), but 
F. W. Pinkard and co-workers could not confirm this. 

L. Tschugaeff observed that complex hydrazine compounds can be prepared 
without difficulty if water be excluded, and he obtained platinoos tetrahydra^no- 
chloride, [Pt(N2H4)4jCl2, by adding hydrazine to a soln. of platinous tripropyl- 
ammoniumchloride [Pt{(C3H7)3N.HCl}2Cl2], in chloroform ; and L. Tschugaeff 
and M. Grigorieff prepared it by interaction of hydrazine hydrate with substances 
of the type [Pt(SC2H5.C2H4.C2H5S)2Cl2j, or of lPt(R2S)2Cl2]. The chloride can be 
kept for several days in the dry condition, but decomposes more rapidly in aq. soln. 
especially on the addition of alkali, with effervescence and liberation of platinum. 
With sodium iodide soln., the chloride gives a precipitate of the iodide, 
[Pt(N2H4)4|l2 ; whilst potassium platinochloride soln. produces a flesh-coloured 
precipitate. It forms platinous tetrahydrazinochloroplatinite, [Pt(N2H4)4]PtCl4 ; 
and platinous tetrahydrazinohydrochloride. 

L. Tschugaeff and M. Grigorieff prepared platinous trans-dihydrazine- 
diamminochloride, [Pt(NH3)2(N2H4)2]Cl2, by adding 4 to 6 c.c. of hydrazine hydrate 
to a gram of dry platinous ^mn.s'-dichlorodiammine, the temp, rises a little, and as 
soon as all is dissolved an excess of alcohol is added. The oil which separates soon 
crystallizes, and the product is then washed with absolute alcohol, followed 
by dry ether. The product is dried a short time in air and finally over 
phosphorus pentachloride. The colourless acicular crystals are more stable 
and less soluble than the corresponding cis-salt. It gives a precipitate with 
potassium iodide ; and a red precipitate of platinous dihydrazino^ammino- 
chloroplatinite, [Pt(NH3)2(N2H4)«2lPtCl4, which soon darkens, is formed when 
the soln. is treated with potassium chloroplatinite. Hydrochloric acid in the 
cold forms a stable and sparingly soluble platinous /mn^v-dibydrazinediammino- 
dihydrochloride, [Pt(NH3)2(N2H4)2jCl2.2HCl. 

L. Tschugaeff and M. Grigorieff prepared platinous ci^v-dihydrazinediammino- 
chloride, [Pt(NH3)2(N2H4)2jCl2, by the action of hydrazine hydrate on platinous 
cis-dichlorodiammine, as in the case of the trans-salt. The cis-salt furnishes 
colourless, prismatic crystals, which can be preserved for a few days, but gradually 
darken owing to liberation of platinum ; the soln. in water, which dissolves 
large quantities of the solid, decomposes much more rapidly. The mol. conductivity 
of a soln. of a mol of the salt in 250 litres of water at 25 ° is 236 * 6 . Other salts 
of the new complex were prepared by double decomposition of the chloride in 
concentrated aq. soln. with potassium iodide and with potassium platinochloride, 
the precipitate in the latter case being greenish. The addition of hydrochloric 
acid to an aq. soln. of the chloride causes the deposition of a much 
less soluble, crystalline platinous ci^-dihydrazinediamminodihydrochloride, 
[Pt(NH 3 ) 2 (N 2 H 4)2 ICI2.2HCI, which, on treatment in aq. soln. with potassium 
chloroplatinite furnishes platinous cM-dihydrftginfl dianiiTiin ofthlQropIftti^itf^) 
[Pt(NH3)2(N2H4)2l2(PtCl4)3 ; and, on boiling with dil. hydrochloric acid yields 
hydrazine hydrochloride and platinous cis-dichlorodiammine. They also prepared 
platinous dinitritodihydrazine, rPt(N2H4)2(N02)2]. L. Tschugaeff and co- 
workers prepared a series of platinous hydrozinocarbylaminochlorides. 


Platinous chloride was found by A. Wurtz,* S. M. JOrgensen, and L. Tschugaeff 
^ complex with methylamine, namely, platinous quatermethylamlnochlorlde, 

[Pt(CH3NH2)4]Cl2, and the corresponding platinous quaterethylamlnochloroplatlnlte^ 
[Pt(C2H5NH2)4JPtCl4. H. B. K. Drew and H. J. Tress obtained platinous quaterethylamino- 
chloride, [Ptetn4]Cl2.2HaO; platinous quaterethylainlnochloroplatlnlt6,[Pt etn 4 ]PtCl 4 ; platinous 
diehloroquaterethylanUnoehloroaurate, [Pt etn4Cl2]AuCl5 ; and platinous quaterpropylainino- 
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chloride, [Ptpyn4]0l3.2H,O. S. M. Jorgensen prepared platinotts trans-bismethylamine- 
dlamminochloroplatinite, [Pt(NHs)2(CH3NH2)t]PtCl4, as well as platinous els-bismethylamine- 
diamminochloroplatlilite. D. Str^mholm obtained complexes with mercuric chloride. 
A. Wurtz, C. Gordon, and S. M. J6rgensen obtained platinous dlchloroblsmethylamine, 
[Pt(CH8NH2)2Cl2]. S. M. Jargensen prepared platinous quaterdlmethylamlnechlorlde, 
[Pt{(CHs)2NH}4lCl2, platinous quaterdimethylamlnechloroplatlnlte, [Pt{(CH3)2NH}4]PtCl4 ; 
platinous dimethylamlnetriammlnochlorlde, [Pt(NH3)3{(OH3)8NH}JCl8 ; platinous dlmethyl- 
aminetrlanunlnochloroplatinite, [Pt(NH3)3{(CH3)2NH}]PtCl4 ; platinous trans-blsdlmethylamlne- 
dlanuninochloride, [Pt(NH8)2{(CH3)2NH}2]Cl2 ; platinous trans-blsdlmethylamlnediammlno- 
chloroplatlnlte, [Pt(NH8)2{(CH3)2NH}2]PtCl4 ; S. M. Jargensen, and E. Koefoed, platinous 
cis-blsdimethylamlnediammlnoehloride. S. M. Jargensen descril^d two forms of fPta2b2]Cl2 
in the case of platinic j8-bisdimethylaminediamminochloride, [Pt(NH3)2{(CHa)aNH}a]Cl2, but 
H. D. K. Drew and G. H. Wyatt found that S. M. Jargensen’s products were impure and 
that there is only one form of this salt. S. M. Jargensen also prepared platinous cis-blsdimcthyl- 
aminechloroplatlnite ; and platinous dichloroblsdlmethylamlne, [Pt{(CH3)2NH}2Cl8]. 

H. Wolffram, A. Wurtz, P. C. Ray and co-workers, L. Tschugaeff, J. Petersen, and 
A. Johnson studied platinous quaterethyiamlnochloride, [Pt(C2H3NH2)4jCl2, as a white 
isomer ; and its dihydrate ; and, by the action of a hydrochloric acid solution of 
hydrogen peroxide on this salt, H. Wolffram obtained what he considered to be 
a red isomer of the dihydrate ; and also, platinous quaterethylamlnechloroplatlnlto, 
[Pt(C2H3NHa)4]PtCl4. H. Reihlen and E. Flohr found that Wolffram *S red salt can also 
bo prepared by mixing together aqueous solutions of colourless platinous quater- 
ethylaminoohloride and yellow platinic quaterethylarninochloride, [Pt etn4Cl2]Cl2, 
and hence they concluded that Wolffram’s red salt is probably a double salt, 
fPt etn4]Cl2.[Pt etn40l2]Cl2.4H20, because the red salt is pale yellow in aqueous solution, 
and gives with sodium chloroplatinate and potassium chloroplatinite products which 
correspond with the normal reactions of the components of the double salt. It is also 
assumed that when the red salt is dihydrated, the space-lattice is destroyed. It is not 
probable that the red colour of the dihydrate is due to a special space-lattice because the 
dehydrated red salt changes from a yellow to a red colour, when re -hydrated by exposure 
to moist air. 

H. Reihlen and E. Flohr said that the ionized halogen atoms of Wolffram’s red salt 
camiot be replaced by radicles which would alter the space-lattice, but H. D. K. Drew 
and H. J. Tress pointed out that this statement merely refers to the difficulty involved 
in preparing these salts, and to differences in their stability. Two or four of the ethylarnine 
groups may be replaced by proijylamine groups ; and a pale yellow platinosic hydroxy- 
quaterethylaminodichloride, |Ptotn4(OH)]Cl2.2H20, can bo prepared. This is taken 
to indicate that the red salt is possibly a platinosic chloroquaterethylaminedichloride, 
jPt etn4ClJCl2.CH20, and that the special properties of Wolffram’s salt are a consequence 
of chemical structure, and not of crystal space-lattice. 

Whilst H. Reihlen and E. Flohr rejected the assumption that the platinum in the rod 
salt is tervalent because “ no compounds of tervalent platinum are known,” on the 
contrary, several have been reported — vide supra, H. D. K. Drew and H. J. Tress con- 
sidered the red salt to have tervalent platinum, [Pt etn4Cl]Cla.2H20, in contrast with the 
intertransformable dimeric salt, [Cl etn4Pt.Pt etn4Cl]Cl4, in which the platinum is 
quadrivalent. When the red salt is dissolved in water, one or other of these forms enters 
into equilibrium with the cations [Pt etn4]’* and [Pt etn4Cl2]** and Cl'-ions. K. A. Jensen 
said that it is doubtful if Wolffrara’s red salt contains tervalent platinum because it 
is diamagnetic, whereas the other compounds of tervalent platinum are paramagnetic. 

P. C. Ray and P. C, Mukherjee prepared [Pt(C 2 H 6 NH 2 ) 4 JCl 2 . 2 H 20 . A. Cossa 
described complexes with ammonia, [Pt(C2H3NH2)4].[Pt(NH3)Cl3]8 ; with ethylarnine, 
lPt(C 2 H 5 NH 8 ) 4 J[Pt(C 2 H 5 NH 2 )Cls ]2 ; and with pyridine, [Pt(CaH5NH2)4][Pt(C5H5N(Cl3]2. 
H. Reihlen and E. Flohr not only prepared the salt [Pt(NHaC 2 H 5 ) 4 jCl 2 . 2 H 20 ; but also 
the complex salts, [Pt(NH,C2H3)4]Cla.Pt(NH2C2H5)4Cl8lCl2.4HaO ; [Pt(NH2C2H6)2<-’J3J ; 
[Pt(NH3C,H5)4]PtCle ; [PtCNHjCjHjlaCljlPtCl, ; and [Pt(NH2CaH3)2]PtCl4. S. M. Jorg- 
ensen, J. Lifschitz and E. Roaenbohm, A. Hcmtzsch and F. Rosenblatt, P. T. Cleve, and 
C. Gordon prepared platinous trans-bisethylaminodiamminochloride, [Pt(NH3)2(C2H3NH2)2lO] 2, 
and also platinous Cls-bisethylaminedlammlnoehlorlde, and its hemihydrate, and also 
platinous trans-blsethylamlnediammlnoehloroplatlnlte, [Pt(NHs)2(C2H5NH2}2jPtCl4, and 
platinous els-blsethylamlnedlammlnochloroplatlnlto. S. M. Jorgensen prepared platinous 
trans-blsmethylamlneblsethylamlnechlorlde, [Pt(CHsNH2)2(C2H3NH2)a]Cl8 ; platinous trans- 
bismethylamlneblsetbylamlneehloroplatinlte, [Pt(CH,NH2),(C2H,NH2)2]PtCl4 ; platinous cls- 
bismethylamlneblsetbylamlnechlorlde ; and platinous eis-blsmethylamlnebisethylamlnechloro- 
platlnite. H. Wolffram obtained platinous trans-dlohloroblsethylamine, [Pt(C2H5NH2)2Cl2], 
and S. M. Jorgensen, A. Wurtz, P. C. Ray and co-workers, C. Gordon, and 
H. Wolffram, platinous cls-dlchloroblsethylamino. A. Cossa prepared impure platinous 
dichloroothylamino, [Pt(C,H5NH2)G2]2. S. M. Jorgensen reported platinous dichloro- 
OthylamlneanuninOt [Pt(02H3NH2)(NH3)Cl2]. P. Griess and C. A. Martins prepared 
platinous dlehloroethylenodlethylamlne, [Pt(C2H«){(C2H3)2NH}Cl2]. A. Cossa prepared 
potassium othylamlnetrlehloropiatlnlto^ K[Pt(C2H3NH2)Cl3] ; platinous tetramminoethyl- 
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aminetrichloroplatinite^ LPt(NH3)4][Pt(C8H5NHa)Ol3] ; and platinous quinqulesethylamine- 
trichloroplatinite, [Pt(C2HgNH2)4J[Pt(CaH5NH2)Cl3]. S. M. Jorgensen, and J. Petersen 
described platinous bisethylenediaminechloride, [Pt{C2H4(NHa)a}2lCla» and platinous 
bisethylenedlaminechloroplatlnlte, [Pt{CaH4(NH2)a}a]PtCl4 — E. G. Cox and G. H. Preston 
studied the crystal lattices ; and E. N. Gapon, the diffusion coeff., and N. S. Kumakoff, 
platinous bisethylenedlamineclilorocobaltate, [Pt{C2H4(NH2)8}2]CoCl3 ; and platinous bisethyl- 
enedlamlnechlorocuprate, [Pt{CaH4(NHa)a}2](CuC]3)2, as well as platinous bisethylenedlamlne- 
chloroeuprlplatinate. S. M. Jorgensen, and P. Griess and C. A. Martius described platinous 
trans-dichloroethylenediamine, [Pt(CaH4(NH2)a}Cla], and platinous cis-diehloroethylenediamine ; 
platinous ethylenediaminediamminochloride, [Pt(NH8)2{CaH4(NH2)a}]Cla ; S. M. Jorgensen, and 
H. D. K. Drew, platinous ethylenediaminediamminochloroplatinite, [Pt(NH3)a{C8H4(NH2)a}]- 
PtCl4; and platinous ethylenediaminediamminochloroplatinate* [Pt(NH8)8{CaH4(NHa)a}]PtCle. 
S. M. Jorgensen, and P. Griess and C. A. Martius described platinous tetrachloroethylene- 
diaminebisethylene, LPt2{C2H4(NH2)2}(CaH4)2Cl4]. S. M. Jorgensen, and V. von Lang 
described platinous ethylenediaminedihydroehlorid6» C8H4(NHa)a.2HCl.PtCla, and the 
dihydratc; S. M. Jorgensen, platinous ethylenediaminehydrochloroplatinite, C2H4(NHa)a.- 
2HCl.PtCl2.H2PtCl4 ; and platinous ethylenediamine ethylenediaminehexachloroplatlnite, 
[Cl3Pt{C2H4(NH2)a}PtCl3]H2{C2H4(NH2)2}, and ethylenediamine ethylenetrichloroplatinite, 
[Pt(CaH4)Cl3]2Ha{C2H4(NH2)2}. H. Reihlen and W. Hiihn prepared platinous phenyl- 
ethylenediaminochloride, [Pt pen Cl a]. F. G. Mann did not succeed in preparing platinous 
dichlorodiaminodiethyleneaminohydrochloride, [Cl2Pt(H2N.C2H4)2NH.HCl] ; but he did 
obtain the corresponding platinous dichlorodiaminodiethyleneaminohydrochloridechloroplatlnite, 
[Cl2Pt(H2N.C2H4)2NH.HCl]aPtCl2.H20, and also platinous chlorodiaminodiethylaminomono- 
chloride, [ClPt(H2N.C2H4)2NH]Cl. W. H. Mills and T. H. H. Quibell resolved platinous 
diphenyldimethyldiaminobisethylenediaminochloride» 

rCHa.NHa 

into antimeric optically active forms which is taken to show that the 4 -covalent platinum 
must have a planar configuration of its valencies, since the regular tetrahedral arrangement 
would have a symmetrical configuration for the complex cation. 

L. A. Tschugaeff and B. Orelkin obtained platinous bisaminoacetalchloride, [Pt[NH2.- 
CHa.CH(OC2HB)2}2lCla. P. Griess and C. A. Martius prepared aniline ethylenetrichloro- 
platinite, [Pt(C2H4)Cl3lH(C3HBNHa) ; ammonium ethylenetrichloroplatinite, NH4[Pt(C2H4)Cl3l, 
as well as the monohydrate ^ and W. C. Zeise’s tetritapentahydrate ; W. C. Zeise, K. Birn- 
baum, J. von Liebig, and S. M. Jbrgensen obtained potassium ethylenetrichloroplatinite, 
KfPt(C2H4)Cl3j, and the monohydrate ; S. M. Jorgensen, silver ethylenetrichloroplatinite, 
Ag[Pt(C2H4)Cl3l ; platinous tetramminoethylenedichloroplatinite, LPt(NH3)4][Pt(C2H4)Cl2] ; 
W. C. Zeise, and P. Griess and C. A. Martius reported platinous diohloroethyleneammine, 
[Pt(KH3)(C2H4)Cl2l ,* and P. Schutzenberger and D. Tommasi, platinous dichlorocarbonyl- 
ethylene, [Pt(C2H4)(CO)Cl2l. W. C. Zeise, W. Prandtl and K. A. Hofmann, P. Klason, 
S. M. Jorgensen, J. von Liebig, and W. Prandtl and K. A. Hofmann, platinous dichloro- 
ethylene, [Pt(C2H4)Cl a] 2. L. Tschugaeff and B. Orelkin prepared a complex with aminoacetal. 

S. M. Jorgensen prepared platinous quaterpropylaminochloride, [Pt(C3H,NHa)4]Cl2, and 
platinous quaterpropylaminechloroplatinite, [Pt(CsH7NH2)4]PtCl4 ; platinous eis-dichlorobis- 
propylamine, [Pt(C3H7NH2)2Cl2] ; platinous trans-bispropylaminediamminochloroplatinite, 
[Pt(NH3)2(C3H7NH2)2]PtCl4, and platinous cis-bispropylaminediamminochloroplatinite ; 
platinous trans-bismethylaminebispropylaminechloroplatinite,[Pt(CH3NH2)2(C3H7NH2)2]PtCl4, 
and platinous cis-bismethylaminebispropylaminechloroplatinite ; platinous trans-bisethylamine- 
bispropylaminechloride, [Pt(C2H6NHa)2(C8H7NH8)2]Cl2 ; platinous trans-blsethylamlnebls- 
propylaminechloroplatinite, [Pt(C2H6NH2)2(C8H7NH2)2]PtCl4 ; and platinous cis-bisethyl- 
aminebispropylaminechloride. L. Tschugaeff also prepared platinous bis-tripropylaminehydro- 
chloride, 2 {(C 8 H 7 ) 3 N.HCl}PtCl 2 ; F. G. Mann, platinous bis-a/ 3 y-triaminopropanochloride, 
fPt{NH2.CH2.CH(NH2).CH2.NHa)2]Cla, and platinous dichlorohydrochloro-ajSy-triamino- 
propane, LPt{KHa.CH2.CH(NH2).CH2.NH2}HCl.Cl2]. P. Pfeiffer and H. Hoyer studied the 
complexes with compounds having an ethylenic linkage. K. Birnbaum investigated potassium 
propylenetrichloroplatinite, K[Pt(C3H3)Cl8].H20. G. Ponzio, bis-iso-undecylaminechloro- 
platinite, (CiiH2sNH3)aPtCl4 ; A. Werner, A. Werner and C. H. Herty, and L. Tschugaeff 
and W. Sokoloff prepared platinous cis-dichloropropylcnediamine, Pt[{C8H4(NHa)2}Cl2l ; and 
J . Ostromisslensky and A. Bergmann, L. Gerb, and A. Rosenheim and L. Gerb, platinous 
cis-dichlorotoluylenediamine, [Pt{C3H8.CH8(NH2)8}]Cl2. D. StrOmholm obtained complexes 
with mercuric chloride. J. Weiss prepared platinous trimethylaminetrichloroplatinite, 
fPt{(CH8)3N)Cl3]Cl. P. C. Ray and co-workers prepared platinous bisdiethylaminechloride, 
PtCl 2 . 2 (C 2 H 5 ) 2 NH, and a complex with acetone, PtCl 2 . 2 (C 2 HB)aNH.(CH 8 )aCO. P. C. Ray 
and co-workers prepared platinous quaterbenzylaminechloride, PtCl2(CH2.CeH5.NHa)4. 
F. G. Mann and W. J. Pope prepared platinous diehloro-jSjS'^'^-triaminotriethylaminochloro- 
platinite, 2 PtCl 2 .N(C 2 H 4 .NH 2)3 ; and 3PtCla.2N(C2H4.NHa)8.6HC1.3H20. A. Werner, 
and L. Tschugaeff and W. Sokoloff prepared platinous Mspropylenediamineohloride, 
[Pt{C8He)NHa)a}2]Cl2» as well as the dextro-aalt, and the kevo-BoU, A. Werner obtained 
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platlnous propylenediaminodlamminochloride, [Pt(NH3)2{C3He(NH2)8}]Cla ; L. Tschugaeff 
and W. Sokolo£E, the Uevo-salt ; A. Werner, platlnous propylenediaminediamminochloro- 
platinite, [Pt(NH8)a{C8H3(NHa)a}]PtCl4 ; L. Tschugaeff and W. Sokoloff, platlnous 
propylenediaminoethylenediaminechlorlde, [Pt{C2H4(NH2)2}{C8H8(NHa)2}]Cl2, and platlnous 
propylenediaminetrimethylenediamlnechloride, [Pt(C8H3(NH2)8}((CHa)3(NH2)a}]Cl2. 

L. Tschugaeff, and C. Gordon prepared platlnous quaterbutylamlnechlorlde, 
[Pt(C4H8NH2)4]Cl2, and platlnous quaterbutylamlnechloroplatlnlte, [Pt(C4H3NHa)4]PtCl4 ; 
L. Tschugaeff obtained platlnous quaterlsobutylamlnechloroplatlnlte, [Pt(C4H8NH2)4]PtCl4 ; 
and C. Gordon, platlnous blsbutylamlnedlammlnochlorlde, [Pt(NH3)2(C4H9NH2)2jCl2. 
L. Tschugaeff reported platlnous quateramylamlnechloroplatlnlte, [Pt(CeHiiNHa)4]PtCl4 ; 
D. Strdn^olm obtained complexes with mercuric chloride; K. Bimbaum, potassium 
amylenetrlchloroplatlnlte, K[Pt(C6Hio)Cl3].HaO ; F. Mylius and F. Forster, amylammolnlum 
carbonyltrlchloroplatlnltOf [Pt(CO)Cl8]H'(C3HiiNHa) ; and P. Schiltzenberger and 
D. Tommasi, platlnous chloroearbonyldlammlnochlorlde, [Pt(NH3)2(CO)Cl]Cl. C. Lieber- 
mann and C. Paal prepared allylamlnetrichloroplatlnous aeld, [Pt(C3H6NHa)Cl8]H ; 
ethylallylamlnetrlchloroplatlnous acid, [Pt{(C2H5)(03Hg)NH}Ci3lH ; blsethylallylamlnetrlchloro- 
platlnous acid, [Pt((C2H5)8(C3H5)N}Cl8]H ; and blspropylallylamlnetrlchloroplatlnous acid, 
[Pt{(C3H7 ) 2(C3H6)N]Cl3]H. P. C. Ray and co-workers prepared platlnous quaterbenzylamino- 
chlorlde, [Pt(CHa.C8Hg.NHa)4]Cl2. H. D. K. Drew and F. S. H. Head obtained various 
ammino-salts of ethylamine, isobutylenediamino, othylonediamine, and pyridine. 
A. A. Grinberg prepared complexes with glycine, platlnous glycinodiamminochlorlde, 
Pt(NH8)a(C2H602N)Cl, and Pt(NH3)2(CaH80aN).2HCl. 

M. Haowsky prepared platlnous quateranillnechlorlde, [Pt(CeH6NH2)4lCla ; P. T. Cleve, 
platlnous trans-bisanllinedlammlnochloride, [Pt(C8H5NH2)2(NH8)2lCla; platlnous cls-blsaniline- 
dlamminochlorlde, platlnous trans-blsanllinedlammlnochloroplatinlte, fPt(NH3)a(C8H5NHa)al- 
PtCl4, and platlnous cls-blsanlllnedlammlnochloroplatinlte. J. J. Chydemus, 0 . Gordon, 
P. C. Ray and co-workers, D. Cochin, and P. T. Cleve described platlnous 
dichloroblsaniline, [Pt(C8H5NH2)aCla] ; P. Griess and C. A. Martins, platlnous dichloro- 
anillnethylene, [Pt(C8H5NH2)(C2H4)Cl2l ; F. Mylius and F. Forster, aniline carbonyl- 
trichloroplatinite, (C«H5NH2)H[Pt(CO)Cl3] ; and P. T. Cleve, platlnous chloroaniline- 
diamminochloride, [Pt(NH3)2(C8H8NH2)Cl]Cl, and platlnous chloroanilinediamminochloro- 
platlnlte, [Pt(NHa)2(C4H8NH2)Cl]aPtCl4. P. C. Ray and co-workers, platlnous dichloro- 
bisaniline, fPt(C8HgNH2)aCl2] ; M. Raowsky prepared platlnous blsanillnehydrochloride, 
2 CeH 5 NH 2 .HCl.PtCl 2 , and the pentahydrate, P. C. Ray and co-workers prepared platlnous 
dlchlorodimethylanlline, PtCl2(CH8)2(C8H5)N. C. Gordon, and D. Cochin prepared 
platlnous dlchloroblstoluldine, [Pt(C7H7NH2)aCl2] ; and G. Gordon, platlnous dlchloro- 
bistolidlne, [Pt(C3H9NH2)2Cl2l. F. Fbrster described platlnous dlchlorocarbonylphenyl- 
hydrazine, [Pt{CeH6N2H3}(CO)Cl2l. P. Schiitzenberger, W. Manchot, A. J. F. da Silva, and 
W. Pullinger described platlnous dlchlorodicarbonyl, LPt(CO)2Cl2] ; W. Pullinger platlnous 
dlchloroblschlorocarbonyl, [Pt(COCl 2)3012] ; F. Mylius and F. Forster, W. Pullinger, 
P. Schutzonborger, and A. J, F. da Silva, platlnous dlchlorocarbonyl, [Pt(CO)Cl2J2» and 
platlnous hemitrlcarbonylchloride, 2PtCl2.3CO ; and P. Schiitzenberger anfl D. Tommasj, 
platlnous chlorovinylcarbonyl, [Pt(CO)Cl(C2H3)]8. 

F. Biilmann prepared potassium allylalcoholotrlchloroplatlnlte, K[Pt(C5H30H)Cl3] ; 
cinchonine allylalcoholotrichloroplatinite, H2(C,,H22N20)rPt(C8Hg0H)Cl3J2 ; and platlnous 
tetrammlnoallylalcoholotrlchloroplatlnlte, [Pt(NH3)4J[Pt(C3H60H)Cl3]a. F. W. Pinkard and 
co-workers prepared some complex pyridine salts — platlnous a-hydroxylamlnopyridlnechlorlde, 
tPt(NH20H) pyJClg ; platlnous a-chloroblspyrldlnoamminochloride, [Pt{NH3) pygCllCl ; 
platlnous a-chloropyridlnodlamminochlorlde, [Pt(NH3)py2Cl]2Cl ; platlnous a-chlorobls- 
pyridinoammlnochloroplatinate, [Pt(NH)3py2Cl2lPtCl4 ; platlnous a-hydroxylamlno- 
bispyrldlnoammlnochloride, [Pt(NH20H)(NH3)pya]Cl2 ; platlnous a-hydroxylamlnotrls- 
pyrldlnochlorlde, [Pt(NH20H)py3]Cl2 ; platlnous a-dlhydroxylaminoblspyridlnochlorlde, 
[Pt(NH20H)2 py'a]Cl ; and platlnous a-dihydroxylamlnopyridlnoammlnochloride, [Pt(NHaOH)2- 
(NHg) pylCla. G. T. Morgan and F. H. Burstall prepared complexes with dlpyrldyl. 

J. Peterson, S. M. J 6 rgensen, F. Forster, N. S. Kurnakoff, R. Lorenz and I. Posen, 
P. C. Ray and N. N. Ghosh, E. N. Capon, A. Hantzsch and F. Rosenblatt, H. D. K. Drew 
and co-workers, P. C. Ray and co-workers, and S. G. Hedin described platlnous 
quaterpyridlnechloride, [Pt(C5H5N)4]Cl2, with the double salts platlnous quaterpyrl- 
dinechlorocuprate, [Pt(CgH3N)4j(CuCl3)2, and [Pt(C8H8N)4]2CuCle.l2H20 ; platlnous 
quaterpyrldinechlorozlneate, [Pt(CAH5N)4]ZnCl4 ; platlnous quaterpyrldinechlorocadmate, 
[Pt(CBH5N)4]CdCl4 ; platlnous quaterpyrldinechlorocobaltate, [Pt{C5H5N)4JCoCl4 ; platlnous 
quaterpyrldlnechloroplatlnltO) [Pt(CBHBN)4]PtCl4 ; A. Cossa and S. G. Hedin, platlnous 
quaterpyrldinechloroplatlnate, [Pt(C5H8N)4]PtCl3; A. Cossa, platlnous quaterpyrldlneammlno- 
trlchloroplatlnite, [Pt(C5HBN)4][Pt(NH3)Cl3]2 ; platlnous quaterpyrldinoethylamlnetrichloro- 
platlnlte, [Pt(C5H3N)4][Pt(C2HBNH2)Cl8]» ; and platlnous quinquiespyridinetrichloroplatlnlte, 
[Pt(C5HgN)4l[Pt(CJS5N)Cl8]9. S. M. J 6 rgensen described platlnous pyridinetriam- 
mlnocmorlde, [Pt(NH3)8(C5H5N)]Cl2.HaO, and also platlnous pyridinetriamminochloroplatlnite, 
[Pt(NH8)3(C8H5N)]PtCl4. E. N. Gapon, R. Lorenz and I. Posen, A. Hantsch and 
F. Rosenblatt, E. G, Cox, P. Klason, and S. M. Jbrgensen prepared platlnous 
trans-bispyridlnedlammlnoohlorldOA [Pt(NH8)2(C3H5N)2]Cl2.H20, and the corresponding 
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platlnous cis-blspyridinediamminochloride, and platinous trans-bispyrldinediaiiiiiiiiioehloro- 
platinlte, [Ft(NH3)2(C5HgN)2]PtCl4, and the corresponding platinous cis-bispyridlnediammino- 
chloroplatinite. 8. M. Jorgensen, and P. Klekson prepared platinous trans-diohloropyridlno- 
ammine, [Pt(NH,)(C2H3N)Cl2], and the corresponding platinous ois-diohloropyridlneammlne 
— with a possible isomeric form of the latter. I. Ostromisslensky and A. Bergmann 
prepared platinous chlorosulphitopyridinoammine, [Pt(NH8)(C5H2N)(HSO^)Cl] ; platinous 
dichlorotolylenediamlne, [Pt{C2H8(CH8)(NH2)2}Cl2] ; and platinous dichloro-t>o-butylene- 
diamine. C. W. Blomstrand, 8. M. Jorgensen, H. Kirmreuther, F. FOrster, P. C. Ray and 
co-workers, and 8. G. Hedin reported platinolu trans-dichlorobispyridine, [Pt(C5H5N)2Cl2] ; 
and A. Cossa, platinous dicblorobisypridine. L. Tschugaef! and I. I. Tschemiaeff, 
I. I. Tschemiaeff and A. M. Rubinstein, and F. Hoffmann prepared platinous bis- 
pyridinedihydroxylaminechloroplatinite, fPt(NH20H)8(C5H8N)2]PtCl4 ; the corresponding 
platinous hydroxybispyridinedihydroxylamineehloroplatinite, 2[Pt(NHaOH)2(C8H6N)a](OH)8.- 
3 f Pt(NH20H)a(CeH6N)2]PtCl4.8H20 ; and platinous diohlorohydroxylaminepyridine* 
[Pt(NH20H)(C6H6N)Cla]. F. Forster obtained platinous dichlorocarbonylpyridine, 
[Pt(C6H5N)(CO)Cl2] ; 8. M. Jorgenson, T. Anderson, A. Cossa, F. Hoffmann, 8. G. Hedin, 
H. D. K. Drew and co-workers, and A. Werner and F. Fassbendor, platinous cis- 
dichlorobispyridine ; and F. Mylius and F. Forster, pyridinium carbonyltrichloroplatinite, 
rPt(CO)Cl3]H(C.H52Sr), and a doubtful 2CgH8N.HCl.PtCl2.CO. 8. M. JOrgensen described 
platinous bispyridinehydrochloride, 2CgHgN.HCl.PtCl2,orfPt(CgHgN)Cl8]H{CgHgN); platinous 
cis-bispyridinebisdimethyleneaminechloride, fPt((CHs)aNH}2(CgHgN)2]Cla, platinous cis-bis- 
pyridinebisdimethylaminechloroplatinite, [Pt{(CH8)2NH)2(CgHgN)2jPtCl4 ; platinous trans-bis- 
pyridinebisethylaminechloroplatinite, [Pt(C2H6NH2)2(C5HgN)2lPtCl4, and the corresponding 
platinous cis-bispyridinebismethyldiaminechloroplatinite. 8. M. Jorgensen prepared ammonium 
pyridinetrichloroplatinite, NH4[Pt(CgH8N)Cl8] ; A. Cossa, pyridinium pyridinetrichloroplatinite, 
H(C5H6N)[Pt(C5H5N)Cl3] ; A. Werner and F. Fassbendor, and A. Cossa, potassium pyri- 
dinetrichloroplatinite, K[Pt(C5H5N)Cl8] ; A. Wemer and F. Fassbendor, rubidium pyridine- 
trichloroplatinite, Rb[Pt(C6H5N)Cl3l ; and csBsium pyridinetrichloroplatinite, C 8 [Pt(C 6 H 6 N)Cl 8 l ; 
as well as platinous tetrammine pyridinetrichloroplatinite, [Pt(NH8)4][Pt(C4HHN)Cl4j 2 ; platinous 
quaterethylamine pyridinetrichloroplatinite, rPt(C2HgNH8)4l[Pt(CeH5N)Cl8]2 ; and platinous 
quaterpyridine pyridinetrichloroplatinite, [Pt(C6H5N)4]fPt(C8HgN)Cl8l2. P. C. Ray and 
P. C. Mukherjee prepared platinous bispiperldinochloride, [Pt(C 6 HiiN) 2 lCl 2 . 2 H 20 ; and 
E. G. Cox and co-workers, platinous disalicylaldoximinochloride, fPt(C7H702N)2]Cl2. 

G. Williams reported platinous dichlotobispiperidine, [Pt(CgH,iN)2Cl2l ; P. C. Ray 
and co-workers, PtClg-SCgHuN; A. Werner and F. Fassbendor, platinous dichloropiperidine- 
pyridine, |Pt(CgHiiN)(C6H5N)Cl2l ; and G. Williams, and E. G. Cox and co-workers, 
platinous dichlorobisquinoline, [Pt(C9H7N)2Cl2l, also platinous dichlorobisquinolinehydrochloride, 
2CBH7N.HCl.PtCl2 ; H. Roihlen and W. Hiihn, with 8 -methyl- 2 -aminomethyl- 4 -ethyl- 
quinoline chloroplatinite, LCi8H14NH.NH2lPtCl4.4H2O; and LPt(C,8H,4N.NH2)2][PtCl4]. 
W. C. Zeiso, and W. Prandtl and K. A. Hofmann prepared platinous dichloromesityloxide, 
[Pt(CaHioO)Cl]. F. Mylius and F, Forster described quinoline carbonyltrichloroplatinite, 
[Pt(CO)Cl3lH(C9H7N). A, Rosenheim and W. Handler obtained platinous dichloro- 
bis- 2 -amino-l-acetylpyrldine, fPt(C7HgON2)2Cl2] ; platinous dichlorobis- 8 -aminopyridine, 
[Pt(C5H8N2)2Cl2]; platinous dichloro-m-tolylenediamine, [Pt(C7HioN2)Cl2] ; and platinous 
bis-m-tolylenediaminochloride, [Pt(C7HjoN2)2lCl2. K. A. Hofmann and J. von Narbutt 
prepared platinous chloromethoxydio^c^pentadiene, PtCla.CioH,2.0(CH3), and platinous 
chloroethoxydiryrZopentadiene ; L. Balbiano, platinous dichlorobisdimethylethylpyrazole, 
PtCl2[C3N2(CH3)2(C2Hg)}2, and platinous dichlorobismethylphenylpyrazole. K. A. Hofmann 
and G. Biiggo prepared platinous dichlorobisacetonitrile, [Pt(CH3.CN)aClal ; platinous 
dichlorobisphenylcarbylamine, fl^tLCgHg.NClaCla] ; and platinous diehlorobisbenzonitrile. 
L. Tschugaeff and W. Lebedinsky obtained platinous bisacetonitrilotetramminochloride, 
LPt(NH3)4(CH8.CN)alCl2, in its isomeric forms, and chloroplatinites ; they also prepared 
platinous trichloroacetonitrilotetrammine, [PtCl8(CH3.CN)]2[Pt(NHa)4], and potassium 
trichloroacetonitrile, K[PtCl8(CH8.CN)]. L. Tschugaeff and co-workers prepared 
platinous quateraminoacetalchloride, rPt{NH2.CH2.CH(OC2Hg)2}4]Cl8 ; platinous quateraminor 
acetalchloroplatinite, |Pt{NH2.CH2.CH(OCaHg)a}4lPtCl4 ; platinous bisaminoacetaldiammino- 
chloride, rPt{NH2.CH2.CH(OC2H5)2}9(NH8)a]Cla ; and platinous bisaminoacetaldiammino- 
chloroplatinite, [Pt{NH2.CH2.CH(OCaHg)2}2(NH8)2]PtCl4 ; W. Prandtl and K. A. Hofmann 
obtained platinous dichloroxymesityl, PtClj-C^HinO ; and E. G. Cox and co-workers, 
platinous salicylaldoximechloride, rPt(C7H702N)2Cl8]; and K. A. Jensen, platinous dichloro 
compound. 


C. Enebuske described platinous quatermethylsulphlnechloride, [Pt{(CH,).8}.]Cl, ; 
C. Enebuske, P, Klason, P. C. Ray and P. C. Mukherjee, E. G. Cox and co-workers, 
L. Tschugaeif and W. Sokolofi, and L. TschugaafE and J. Benewolensky described 
ptotlnous quatermethylsulpUnecUoropUtinite, [Pt{(CH,),S}t]PtCl4, and platinous ouater- 
methybulphinecliloroplattaiate, [Pt{(CH,),8}«]PtCa, ; J. Petren, C. W. Blomstrand, and 
C. Enebuske, platinous chlorotrlsinetliylsulplilnecldoroptotinlte, [Pt{(CH,),8},Cl]Pta,, or 
[Pt{(CH,).S},Cl,][Pt{(CH.),8}a,]. C. Enebuske, P. Klason, and L T^hiiga^ff and 
J. Benewolensky described platinous trsns-dlcUoroUsdlmethylsulphino, [Pt«CH,),8},a,], 
and the corresponding platinous els-dlehloroblsdimetbylsuipliine, as well as the complex 
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with chloroform^ described by C. Enebuske, and M. Weibull. P. Klason described platinous 
bisdimethylsulphinediammlnobhloride, fPt(NH,),{(CH3)2S}a]Cla, and platinous dimethyl- 
sulphinetriamminochloride, [Pt(NHs)a{(CH8)aS}]Cla.HaO. 

E. C. Fritzmann prepared platinous quaterethylsulphinochloride, [Pt{(CaH5)aS)4]ria ; 
E. G. Cox and co-workers prepared salts of dimethylsulphine. The isomerism of these 
salts was discussed by F. G. Angell and co-workers. H. LOndahl prepared platinous 
ehlorotrisdiethylsulpbinechloride, [Ft{(C2H5)aS),Cl]Cl ; C. W. Blomstrand, E. C. Fritzmann, 
and P. Klason, platinous trans-diehlorobisdiethylsulphine, [Pt{(C2Hfi)aS}2Cl2], as well as the 
corresponding platinous cis-dichlorobisdiethylsulphine, and the double salt with platinous 
chloride, P. C. Ray and P. C. Mukherjee prepared Pt(CaHa)2S.(C2H5)2NH.Cl2 ; 
(PtCla) 2 . 2 (C 2 H 5 )aS.(C 2 H 5 )aNH ; PtCl2.{CaH5)aS.(CH8)3N. P. Klason, and L. Tschugaoff 
and N. Wladimiroif prepared platinous dichlorodiethylsulphine, [Pt{(C2H3)2S}2Cl2l2, as 
well as platinous chloroethylmercaptidediethylsulphine, [Pt{(C2Hg)2S}2Cl(C2HgS)]2, and 
platinous diphenylsulphinediethylsulphine, [Pt{(C2Hg)2S}2(SCsH3)2j2. P. Klason reported 
platinous chioromercaptammine, [Pt(NH3)Cl(SC2HB)2]2 ; and complexes with platinous 
chloromercaptide, [Pt(NH3)Cl(SC2H5)]2.2PtCl(SC8H5) ; and with platinous dicMoroammine, 
(Pt(NH 3 )Cl 2 ] 2 . 4 [Pt(NH 3 )Cl(SC 2 Hg)a.] H. D. K. Drew and G. H. Wyatt, P. Klason, and 
H. Ldndahl obtained platinous diethyisulphinetriamminochloride, [Pt(NH8)3{(C2Hg)2S}Ol2, 
in two isomeric forms, and also as a monohydratCf and platinous diethylsulphinetriammino- 
chloroplatinite, [Pt(NH8)3{(C2H6)2S}]PtCl4. P. Klason prepared platinous chlorodiethyl- 
SUlphinediamminochloride, [Pt(!NH3ja{(C2H5)2S}Cl]Cl, in two isomeric forms, as well as 
platinous chlorodiethylsulphinediamminochloroplatinite, [Pt(NH3)2{(C2Hg)2S!Cl]2PtCl4, and 
platinous chiorodiethylsulphinediamminoethylmercaptide, IPt(NH3)2{(C2Hg)2S]Cl]8(C2Hg) ; 
platinous trans-dichlorodiethylsulphinepyridino, [Pt(CgHgN){(C2H3)2S}Cl2], and two isomeric 
forms of platinous cis-diehlorodiethylsulphinepyridine. P. C. Ray and eo-workors 
prepared platinous dichlorodiethylaminoethylsulphine, PtCl2(C2Hg)2S.(C2H5)2NH, also 
2 PtCl 2 . 3 (CH 3 )aS 2 , and 2 PtCl 2 . 3 (C 2 H 5 ) 2 Sa. K. A. Jenson could not confirm the four isomers 
reported by P. Ct Ray and K. C. Bose-Ray. K, A. Jensen measured the dipole moments 
of many of these salts, and also measured the electrical conductivities of solutions in 
water, and in methyl alcohol. Marked hydrolysis and alcoholysis occur. Molecular 
weight determinations correspond with the doubled formula [PtCl2(R2S)2l2- J. Lifschitz 
and W. Froentjes discussed the a- and / 3 -forms of platinous bisdiethylsulphinedichlorides 
as structural isomerides. They obtained the a- and / 8 -forms and a dimeric form of 
[Pt{(C2Hg)(CH3).S}aCl2], with the respective m.p. 63 ^ 127 °, and 133 °. They also 
obtained dextro- and Isevo-forms with thiolac'tic acid. All the a-forms pass into the 
/ 8 -form 8 when exposed to ultra-violet light. 

C. W. Blomstrand prepared platinous dichlorodimethylsulphinediethylsulphine, 
rPt{(CH3)2S}{(C2H6)2S}Cl2]. H. LOndahl prepared platinous bisdiethylenesulphinechloride, 
[Pt{(C2H4]i2S2l8lCl2 ; platinous dlchlorodiethylenedisulphine, [Pt{(C2H4)282]Cl2] ; platinous 
chlorotrisdiethylenedisulphinechlorlde, [Pt((C2H4)2S2}3Cl]Cl ; and platinous diethylenedisulphine- 
triamminochloride, [Pt(NH3)3{(C2H4)2S2)JCl2. P. C. Ray and co-workers also prepared 
this compound. 

P. C. Ray and P. C. Mukherjee, C. Rudelius, M. Weibull, and C. W. Blomstrand 
described platinous quaterdipropylsulphinechloroplatinite, [Pt{(C3H7)2S)4lPtCl4 ; platinous 
trans-dichlorobisdipropylsulphine, [Pt{(C3H7)2S}2Cl2L and platinous cis-dichlorobisdipropyl- 
sulphine. There are also the double salts described by C. Rudelius, platinous 
dichlorobisdipropylsulphinechloromercurate, [Pt{(C3H7)2S}2Cl2lHgCl2, platinous dichloro- 
bisdipropylsulplUnechlorostannite, [Ft{(C3H7)2S}aC]2lSnCl2, and platinous dichlorobisdipropyl- 
SUlphinechloroplatinite, [Pt{(C3H7)2S}2Cl2]PtCl2. K. A. Jensen could not confirm C. Ru- 
delius’ a-[PtCl2{(C3H8)2S}2], but his y-form was foimd to be the a-chloride. M. Weibull, 
and C. Rudelius prepared platinous trans-dichlorobisdi-lso-propylsulphine, [Pt{(C3H7)2S}2Cl2] ; 
C. Rudelius, platinous chlorohydroxydipropylsulphlne, [Pt{(C3H7)8S}a(OH)ClJ ; C. W. Blom- 
strand, and C. Rudelius, platinous trans-dichloro^ethylsulpMnedipropylsulphine, [Pt((C2Hg)2S}’ 
{(CaH7)2S}Cl2] ; and H. Londahl, platinous dichiorodi-n-propylsulphinedi-iso-propylsul- 
phine, [Pt{(C3H7)2S}{(CaH7)2S}Cl2]. E. C. Fritzmann described platinous diethyldithio- 
dimethylpropanoehloride, 2C(CH3)2(CH2SC8H.)2.2PtCl8 ; platinous tetratbioerythritochloride, 
C(CH2SC2H3)4.PtCl2 ; platinous dlmethylethylenedlthiolcliloride, 2 (CaHgSHC : CHSC2H5)2. 
PtCla ; and K. A. Jensen, platinous thioearbazldochlorlde, [Pt(thio)2]Cl2, as well as 
platinous thioearbazldochloroplatinite, [Pt(thio),]PtC]4. 

H. Ldndahl, C. W. Blomstremd, and M. Weibull prepared platinous quaterdi-n-butyl- 
sulphinechloroplatinite, [Pt{(C4H3) 8S}4]PtCl4 ; platinous quaterdi-iso-butylsulphinechloro- 
platinite ; platinous trans-dichlorobisdi-n-butylsulpliine, [Pt{(C4H3)2S}2Cl2], and platinous 
cis-dichlorobisdi-n-butylsulphine ; and similarly with platinous trans-dichlorodi-isobutyl- 
sulphine, and platinous cis-diehlorodi-iso-butylsulphine ; H. Landahl also prepared com- 
plexes with carbon disulphide^ and with chloroform, K. A. Jensen could not confirm 
H. LOndahl’s a- and y-forms of PtCl2{(C4H9)2S}2. H. LSndahl described platinous 
trans-dichlorodiethylsulpbinedlbutylsulphine, [Pt{(C,H5)2S}{(C4B:3)8S}Cl2], and a complex 
with chloroform, 0 . W. Blomstrand prepared platinous ois-diehlorobisdi-iso-amylsulphine, 
[Pt{(C.Hii)2S}2Cl2] ; P. T. Cleve, platinous trianilinediamminochloride, [Pt(NH3)2(C4HgNH2)3]- 
Cl, ; H. LOndahl, M. Weibull, and C. W. Blomstrand described platinous trans-dichloro- 
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bisdibenzylsulphine, [Pt{(CeH5CHg)2S}8Cl8], and a complex with chloroform; and P. C. Ray 
and P. C. Mukherjee, a complex with ethylamine. P. C. Ray and co-workers prepared 
platinous quaterbenzylsulphinoohlorlde, PtCls.2(CHg.CffHg)2S. L. Tschugaeff and S. lljin 
prepared platinous diehlorodimethyldimethyleneethylsalphine,PtCla.C(CHa)8(CH8.SCaH5)8 ; 
platinous dichloroerythritylethylsulphine, PtCla.O(CHa.SCaHa)« ; and platinous dichloro- 
acetylonediethylsulphine, PtCla.S(CgH5).CH : CH.S(CaH5). 

N. S. Kumakoff, and W. J. Sell and T. H. Easterfield prepared platinous Quatorthlo- 
oarbamidoehloride, [Pt{CS(NH2)a}4]Cl2 ; and N. S. Kumakoff, J. E. Reynolds, and 
G. Pratorius-Seidler, platinous quaterthiooarbamido^hloroplatinate, [Pt{CS(NH2)2}4]PtCle ; 
N. S. Kumakoff, platinous bisthiocarbamidediamminochloride, [Pt(NH3)2{CS(NH2)a}4]Cl2 ; 
platinous dichloroblsthiocarbamide, [Pt{CS(NHa)a}2Clal ; platinous dichlorothiocarbamlde, 
[Pt{CS(NH2)2}Cl2la ; J* E* Reynolds, G. Pratorius-Seidler, and B. Rathke, platinous 
trichlorobisthiocarbamlde, [Pt{CS(NH 2 )a}Cl 3 ]H{CS(NHa)a}. K. S. Kumakoff, platinous 
quaterthioacetamldechlorlde, [Pt(CH3.CS.NHa)4]Cl2, and platinous quaterthloacetamldechloro- 
platlnate, [Pt(CH3.CS.NH2)4]PtCle. A. W. Hofmann prepared platinous thloformaldehyde- 
chlorlde, 2PtCla.3C3H3Sa ; and K. A. Jensen, platlnous dlchloro-jS-amlnodiethylsulphlne, 
[Pt(C 2 H 3 SCH 2 CHaNH 2 )Cla]. 

L. A. Tschugaeff and P. Teearu prepared platinous quaterbutylcarbylamlnechloride, 
fPt(04He.NC)4]Cl2 ; and platinous quatermethylcarbylamineehloroplatlnlte, [Pt(CH3.NC)4l- 
PtCl4 ; platinous quaterbutylcarbylamlnechloroplatlnite, [Pt{C4H9.NC)4]PtCl4 ; L. A. Tschugaeff 
and P. Toeam, platinous dlchlorobismethylcarbylamine, [Pt(CH3.NC)2Cl2] ; platinous dlchloro- 
blsbutylcarbylamine, fPt(C4H9.NC)2Cl2] ; L. Ramberg, L. Tschugaeff and P. Teeam, and 
K. A. Hofmann and G. Bugge, platinous dichloroblsphenylcyanide, [Pt(C3H5.CN)aClaJ, and 
also associated with chloroform, and with benzene ; platinous dlchloroblsphenylcarbylamine, 
[Pt(CgH5.NC)2Cla], in a colourless and in a violet form ; P. Klason, K. A. Hofmann and 
G. Biigge, L. Ramberg, C. Enebusko, and L. Tschugaeff and P. Teeam obtained 
platinous quaterphenylcarbylaminechloroplatlnite, [Pt(C3Hg.NC)4]PtCl4 ; L. A. Tschugaeff and 
co-workers prepared platinous dihydrazlnoctocarbylamlnoohlorlde, [(CH3.CN)4pt(N2H3)2- 
Pt(CH3.CN)4JCl2.8H20 — vide infra ; platinous dlhydrazlnoctoethylcarbylaminochloride, 
f(CaH5.CN)4Pi(N2Ha)aPt(CaH6CN)4]Cl2, and platinous dihydroxoctoethylcarbylammlnochloro- 
platinate, [(C2H5.CN)4Pt(HO)2Pt(C2H3.CN)4jPtCl3 ; platinous dlhydrazlnodihydrochlorotetra- 
carbylamminochloride,(CH3.CN)4Pt(N aH3)2Pt2HCl.Cla~-v?:de m/m~and platinous dlhydrazino- 
dihydrochlorotetraethylcarbylaminochlorlde, (C8H3.NC)4Pt(NaHs)2Pt2HCl.Cla. 

rCHaNC 'NH 2 .NH\j,^,-CH 3 NCI^j rCH 3 NC , j^,^ . 'NH 2 .NH\p^ /CHaNCI^^j 

LcHsNC \NH.NHj \CH,NcJ ‘LcHaNC ' \NH.NHj ' CHaNcJ " ‘ 

HCI 

P. 0 . Ray and N. N. Ghosh prepared rtCl(C,H5)8Sa ; PtaCIa.(CjH 5 ),Sa. 2 py ; 
and Pt 3 Cla. 2 (C 2 H 5 ) 2 S 2 . 2 py. L. Tschugaeff and B. Orelkin, platinous quateramlno- 
acetalchloride, [Pt{(NH2.CH2CH(OCaH5)2}4]Ol2 ; platinous quateraminoacetalchloroplatinlte, 
(Pt{(NH2.CHa.CH(OC2H5)2}4lPtCl4 ; L. Tschugaeff and B. Orelkin, platinous blsamlno- 
acetaldiamminochlorlde, [Pt(NH3)2{NH2.CH2.CH(OC2H3)2}2]Cl2, and platinous blsamlnoacetal- 
diamminochloroplatinite, [Pt(NH8)2{NH2.CH2.CH(OC2H3)2}a]PtCl4 ; and K. A. Hofmann 
and G. Biigge, platinous dlchlorodlacetonltrlle, [Pt(CH3.CN)2Cl2l. 

L. Tschugaeff and W. Chlopin, and L. Tschugaeff and A. Kobljansky prepared 
platinous bisdlmethyldlthloethyleneglycolatochloroplatinlte, [Pt(CH3.S.C2H4.S.CH3)2]PtCl4 ; 
platinous bisdlethyldlthloethyleneglycolatoehlorlde, [Pt(C2HB.S.C2H4.S.C2H3)2lCla ; platinous 
blsdiethyldithioethyleneglycolatocliloroplatlnite, [Pt(C2H5.S.C2H4.S.C2H3)2]PtCl4 ; platinous 
bisdlethyldithioethyleneglycolatochloroplatlnate, [Pt(C2Hg.S.C2H4.S.C2H3)2]PtCl3 ; platinous 
bisdlpropyldithloethyleneglycolatochloroplatlnlte, [Pt(C3H7.S.C2H4.S.CaH7)2]PtCl4; platinous 
bisdlbutyldithloethyleneglycolatocliloroplatinite, [Pt(G4H3.S.CaH4.S.C4H3)2]PtCl4 ; platinous bis- 
diethyldithiopropyleneglyeolatoehloroplatlnlte, [Pt(C2H3.S.C3He.S.C2H3)8]PtCl4; platinous bisdi- 
propyldithlopropyleneglyoolatochloroplatlnlte, [Pt(C8H7.S.C3H8.S.C,H7)2]PtCl4 ; and platinous 
bisdiethyldithlohydroxyethyleneglycolatochloroplatlnite, [Pt(C2H3.S.CH2.CH(OH).CH2.S.- 
CaH5)2]PtCl4. L. Ramberg obtained a complex platinous dichlorobisethylglycolatodlammine, 
3 (Pt(NH3)2Cl2l.[Pt(NH3)2C02.CHa.S.C2H3)]. L. Ramberg prepared complexes containing 
ethylthioacetate, e.g., platinous dlchlorodiamminobisethylthloacetate, Pt2(NH8)4Cl8(COa.CHa. 
S.CaHgXCOa.CHa.S.CaHg) ; and monochloroblsethylthioacetoplatlnous acid, PtC^COaH.CHg. 
S.CaHgljCOg.CHg.S.CgHg). L. Tschugaeff and A. Kobljansky, platinous dlchloro- 
dlthioethylenemethylglycolate, [Pt(CH3.S.CaH4.S.CH3)Cl2l : L. Tschugaeff and co-workers 
— W. Chlopin, W. Sokol off, and A. Kobljansky — platinous dlchlorodlthloethylene- 
ethylglycolate, [Pt(C2H5.S.CaH4.S.CaH5)Clg] ; platinous dlchlorodithloethylenepropylglyoolate, 
[Pt(C8H7.S.C2H4.S.C3H7)Cl2]; platinous dichlorodlthioethylenebutyglyeolate, [Pt(C4H3.S.C2H4. 
S.C4H3)aa] ; platinous dichlorodithiopropyleneethylglycolate, [Pt(C8H3.S.C3H3.S.CaHe)]Cl2 ; 
platinous dlchlorodlthlopropylenepropylglycolate, fPt(C3H7.S.C8Hg.S.C8H3)Cl2] ; platinous 
dlchlorodlthlooxytrlmethyleneethylglycolate, [Pt(C8H5.S.CH8.CH(OH).CH8.S.CaH5)Cla] ; 
L. Ramberg, platinous dlchloroblsthloethylglycolate, [Pt(HOOC.CH8.S.CaH5)aCl8], in its 
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trans- and cis-forms ; platinous dichloroblsmethylthloethylglyeolate, [Pt(CH300C.CH2.S. 
C2He)2Cl2, in its trans- and cis-forms ; S. Tyden, platinous dichlorobisthioglycolate, 
PtfS(CH2COOH)2l2Cl2 ; platinous dichlorobistbiomethylglycolate, [Pt{S(CH2COOCH3)2)2Cl2] ; 
platinous dlchlorobisthioethylglycolate, [Pt{S(CH2.COOC2H3)2}2Cl2] ; platinous dichlorobis- 
thiopotassiumglycolate, [Pt{S(OH2.COOK)a}aCl2] ; platinous dichlorobisthiobariumglycolate ; 
L. Bamberg and A. Tiberg, platinous dichloroethylenethioglycolate, [PtC2H4{S.CH2(COOH)2}2- 
CI2] ; and platinous dichloroethylenethiopotassiumglycolate, [Pt(C2H4{S.CH2(COOK)2}aCl2] ; 
L. Bamberg, platinous chloroethylthioglycolate, [Pt(HC 02 .CHa.S.C 2 H 3 )(C 02 .CH 2 .S.C 2 H 5 )Cl]; 
S. Tyden, platinous chlorodithloglycolate, [Pt{S(CH2.COOH)2(HOCO.CH2.S.CH2.COO)}Cl], 
and platinous chlorodithiopotassiumdithioglycolate, [Pt{S(CHa.COOK)2(KOCO.CH2S.CH2. 
COO)}Cl]. G. Wallin prepared platinous dichlorodiamidoacetate, [Pt(NH2.CH2.COOH)2Cl2l, 
and the dihydrate ; platinous dichlorodiaminomethylacetate, [Pt(NHa.CH2.COOCH3)aClaJ ; 
platinous dichlorodiamidoethylacetate,[Pt(NH2.CH2.COOCaHB)2Cl2l; H. Ley and K. Ficken, 
potassium amidoacetatodichloroplatinite, K[Pt(NH2.CH2.C02)Cl2] ; and potassium amido- 
propionatodiohloroplatinite, K[Pt(NH2.CH3.CH.C02)Cl2J. A. A. Grinberg, and A. A. Grinberg 
and B, V. Ptitzuin prepared compounds of the type of Peyronne’s chloride with a mol. of 
(H.C00H)2, or of glycine occupying two co-ordinated positions. L. Tschugaeff and 
B. Orelkin prepared platinous dichlorodiamidoacetal, [Pt{NH2.CH2.CH(OC2H6)2}2Cl2] ; 
E. G. Cox and co-workers, platinous disalicylaldoximinochloride. N. S. Kurnakoif, platinous 
dichlorodithioacetamide, [Pt(CH3.0S.NH2)20l2], and platinous bisthiocarbamidebispyridine- 
chloride, LPf(C6H6N)2{CS(NH2)2}2]Cl3. P. Klason prepared platinous chloroethylmercaptido- 
diammine, rPt(NH3)2Cl(S02HB)] ; and platinous chloroethylmercaptidodiamminochloroplatinite, 
[Pt(NH3)aCl(SC2H6)]PtCl2; F Hoffmann, platinous dichlorodiamminotrithiocarbonatodiam- 
mine, [Pt(NH3)aCl2j[Pt(NH3) 2(083)]. 

N. 8. Kurnakoif reported platinous quatermonomethylthiocarbamidechloride, 
IPt{C8(NH2)(NHCH3)}4lCl2; platinous quatermonoethylthiocarbamidechloride, rPt{CS(NH2). 
(NHC2H6)}4]Cl2 ; platinous quatermono-iso-undecylthiocarbamidechloride, [Pt{C8(NH2)- 
(NHCuH23)}4JCl2 ; platinous quaterdiethylthiocarbamidechloride» [Pt(C8(NHC2HB)2}4]Cl2 ; 
piatinous quaterdi-iso-undecylthiocarbamidechloride, [Pt{C8(NHCiiH23)2}4]Cl2 ; platinous 
quatertriethylthiocarbamidechloride, [Pt{C8(NHC2HB)(N(C2HB)2}4lCl2 ; platinous dichlorobis- 
triethylthiocarbamide» Pt{C8(NHC2H5)N(C2HB)2}2Cl2] ; platinous quaterxanthogenamide- 
Chloride, (Pt(NH2.CS.OCaH5)4]Cl2, associated with ethyl alcohol ; and H. Debus, and 
N. 8 Kurnakoif described platinous quaterxanthogenamidechloroplatinate, [rt(NH2C8.- 
0(J2H6)4]PtCl4 ; and G. Ponzio, platinous dichlorobis-iso-undecylthiocarbamide, l^tClgKCS)- 
NH.Ci iHgala. J. Lifschitz and W. Froentjes prepared a series of platinous thiolacetatochlorides. 

J. Petren, and E. 0 . Fritzmann studied platinous quaterdiethylseleninechloride, 
fPt{(C2H5)28o}4]Cl2, platinous quaterdietbylseleninechloroplatinite, fPt{(C2H6)2Se}4]PtCl4 ; 
platinous ^ran^ dichlorobisdiethylselenine, [Pt{(C2HB)28e}2Cl2j, platinous rt«-Qichlorobisdiethyl- 
selenine, and the salts platinous dichlorobisdiethylseleninechloromercurate, [Pt{(C2HB)28e}2Cl2]' 
HgCl2, and platinous dichlorobisdiethylseleninechloroplatinite, [Pt{(C2HB)28o}2Cl2]PtCl2 ; 
piatinous ^mn«-ehloropyridlnediethyls6lenine, [Pt(CBHgN){(C2HB)2Se}Cl2] ; platinous chiorotris- 
diethyiseleninechloroplatinite, [Pt{(C2Hg)28e}3Cl]PtCl3 ; and platinous dichlorotisbenzyl- 
tellurine, PtCl 2. 2(C7H7 ) ; platinous trans-dichlorodiethylsulphinediethylselenine, 

|Pt{(C2HB)28}{C2Hg}28e}Cl2L platinous cis-dichlorodiethylsulphinediethylselenine, and platinous 
dichlorodiethylsulphinediethylseleninechloroplatinite, [Pt{(C2Hg)28}{(C2Hg)28e)PtCl2J ; and 
E. C. Fritzmann, platinous dichlorbisbenzylteliuride, [Pt{(CH2.CeH3)2Te)2Cl2]. 

A. Cahours and H. Gal prepared platinous quatertrimethylphosphinechloride, 
fPt{P(CH3)3}4)Cl2 ; C. W. Blomstrand, H. Kolbe, and A. Cahours and H. Gal, 
platinous -dichloroblstrimethylphosphine, [Pt{P(CH3)3}2Cl2], and platinous r/^-dichloro- 
trimethylphosphine ; A. Cahours and H. Gal, platinous quatertriethylphosphineohloride, 
[Pt{P(C2Hg)3}4]Cl2, platinous quatertriethylphosphinechloroaurate, [Pt{P(C2Hg)3}4](AuCl4)2* 
and platinous quatertriethylphosphinechloroplatinate, [Pt{P(C2HB)3)4JPtCl4. A. Werner, 
A. 8ella, A. des Cloizeaux, P. T. Cleve, H. Kolbe, C. W. Blomstrand, and A. Cahours 
and H. Gal described platinous trans-dichlorobistriethylphosphine, [Pt{P(C2Hg)3}2Clal ; and 
platinous cis-dichlorobistriethylphosphine. P. Klason and J. Wanselin, platinous bistriethyl- 
phosphinediammlnochloridey [Pt(NH3)2}P(C2HB)3}2lCl2, and its two isomers, as well as 
platinous bistriethylphosphinediamminochloroplatinite, [Pt(NH3)2{P(CsHB)3}2]PtCl4. K. A. Jen- 
sen measured the dipole moments of many of the cw- and ^ra/w-phosphino-compounds in 
addition to the platinous dichlorobistriethylphosphine — e,g. platinous cis- and trans- 
dichlorobistripropylphosphine, [Pt{(C3H7)3P}2Cl2j; platinous cis- and trans-dichlorobistributyl- 
phosphine, lPt{(C4H2)3p}2Cl2] ; and platinous trans-dicbloroblspbenyldietbylphosphine, 
lPt{(C 2 HB) 2 (C 4 HB)P} 2 Cl 2 ]. 

A. Bosenheim and W. Levy prepared platinous ethylphosphitochloride, PtCl2.P(OC2H5)3 ; 
and P. Schiitzenberger and C. Fontaine prepared platinous chloroethylphosphitotriammino- 
chloroplatlnite, [Pt(NH3)8{P(OCaH5)3}Cl]PtCl3 ; and platinous chloroethylphosphitotriammino- 
Chloroplatinate, [Pt(NH3)3{P(OC2HB)8}ClJPtClB. P. 8chutzenberger, P. Schutzenberger 
and C. Fontaine, and A. Bosenheim and W. Levy prepared platinous bisethylphos- 
pKitodiamminoohloride, [Pt(NH8)2{P(OCH8)3},]Cla ; D. Cochin, platinous bisanilincbis- 
methylphosphltoohloride, [Pt(C4H8NH8)8{P(OCH8)8}a]Cl8 ; platinous bisanilinebisetbyl- 
phosphltoohloride, [Pt(C3H5NH2),{P(OC8H5)8}8]Cl,; platinous bistoluidinebismethylphosphito- 
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chloride, [Pt(C7H,NH2)2{P(OCH3)8},]Cla ; platinous bistoluldinebisethylphosphitoehloride, 
[Pt(C7H,NH2)a{P(OCaH5)3}2]Cl2 ; A. Rosenheim and W. Levy, P. Schutzenberger, 
P. Schiitzenborger and C. Fontaine, and C. H. Herty and R. O. E. Davis, platlnoilS 
chloroethylphosphitodiamminoehloride, [Pt(NH3)a{P(OC2H5)3}Cl]Cl ; platinous ehloroethyl- 
phosphitodiamminochloroplatinate, [Pt(NH,)2}P(OCaH3)3}Cl]PtCL ; and also complexes 
[Pt(NH3)3{P(OCaH3)3}]Cl2, or [Pt(NH3)3(P(OCaH3)3}]PtCle ; D. Cochin prepared platinous 
chloroethylphosphitobisanilinoehloride, [Pt(CeH3l«jH2)2{P(OC2H5)3}Cl]Cl ; and platinous 
chloroethylphosphitobistoluidinechloride, [Pt(C,H7NHa)2{P(OCaH5)8}Cl]Cl. A. Rosenheim and 
co> workers, and P. Schutzenberger, platinous dichlorobismethylphosphite, [Pt{P(OCH3),laCla] ; 
platinous diehlorobisethylphosphite, [Pt{P(OC2H3)3}aCl2] ; A. Rosenheim and W. Levy, 
platinous dichlorobisphenylphosphite, LPt{P(OC3H3)3}aCla] ; D. Cochin, platinous dlchloraniline- 
methylphosphite, [Pt(C3H5NHa){P(OCH8)8}Cl2] ; D. Cochin, and A. Rosenheim and W. Levy, 
platinous dlchloroanilinethylphosphite, [Pt(CeH3EHa){P(OC2He)3}Cl8], in its trans- and 
cisforms ; platinous dichlorotoluidinemethylphosphite, [Pt(C7H7NH2){P(OCH8)3)Cl8] ; 
P. Schutzenberger and M. G. Saillard, M. G. Saillard, and G. Quesneville, platinous 
dichlorotoluidinethylphosphite, [Pt(C7H7NH2){P(OC2H5)8}Cl2] ; in the trans- and cis- 
forms, and P. Schutzenberger, platinous chlorohydroxytoluidinethylphosphite, [Pt(C7H7NH2)- 
{P( 0 C 2 H 5 ) 3 }( 0 H)C 1 ]. a. Rosenheim and W. Levy prepared platinous diohloropyridinethyl- 
phosphite, tPt'(C8H6N){^(OC2H5)3}Cl2, in its trans- and cis-forms ; G. Quesneville, 
platinous hydroxychlorophosphoanilidephosphoxyanilide, [Pt{P(CeH3N)3}{PO(CeHeN)}(OH)ClJ ; 
platinous l]^droxychlorophosphoanilid6phosphoxytoluidide,LPt{P(C7HgN)3}{PO(C7H3N)}(OH)Cl]; 
P. Schutzenberger and C. Fontaine, platinous tetrachloroethylenebisethylphosphlte, 
[Pt2(C2H4){P(OC2H6)3}aCl4J ; platinous diehlorooarbonylethylphosphite, Pt(CO){P(OCaH6)a}Cl2l ; 
platinous dichlorophosphorustrioxidethylphosphite, [Pt{P(OH)3}{P(OC2H5)3}Cl2 ; platinous 
dichlorophosphorustrichloridethylphosphite, [Pt(PCl3)(P(OC2H3)a}Cl2l ; and platinous dichloro- 
methylphosphitoethylphosphite, [Pt{P(OCH8)8}{P(OC2H6)8}]Cl2 ; P. Schutzenberger and 
C. Fontaine, P. Schutzenberger, and O. W. Gibbs, platinous dlchlorotrihydroxyphosphorous 
acid, [Pt{P(OH)3]Cl2]2 ; platinous chlorooxypentahydroxyphosphite, [Pt{P(OH)3}Cl{OP(OH)2n2 ; 
and platinous chlorodioxytrihydroxyphosphite, [Pt{P(OH)8}Cl(OPO)]a ; P. Schutzenberger, 
and C. Fontaine, platinous dichloromethylphosphitc, [Pt{P(OCH3)8}Cl2]2 ; P. Schutzen- 
berger and C. Fontaine, and A. Rosenheim and W. Lbwenstamm, platinous dichloroethyl* 
phosphite, [Pt{}'(OC2H8)3]Cl2]2 ; D. Cochin, platinous dichloroethylphosphitechloroplatinite, 
(Pt{P(OC2H6)3}Cl2l2.2PtCl2 ; E. Pomey, platinous dichloropropylphosphitc, tPt{P(OC3H7)3}- 
ClgJa; P. Schiitzenborger and C. Fontaine, platinous dichloromonoallylphosphite, [Pt[P(OH)a- 
(OC3H6))Cl2j2 ; platinous dlchlorodisilverphosphite,[Pt{P(OH)(OAg)2}Cl8]a, and some complex 
salts ; platinous dichlorotrisllverphosphite, rPt{P(OAg)3]Cla]2 ; and platinous tetrachlorolead- 
phosphite, fPt2{P2(02pb)8}Cl4].5H20, and a basic salt. G. Quesneville prepared platinous 
bisphosphaminodiammlnechloride, [Pt(NH3)2{P(NH2)3}2lCl2, as a double salt with amhxonium 
chloride ; and platlnous chlorophosphamincdiamminochloride, [Pt(NH8)a{P(NH2)3}ClJCl, as 
a double salt associated with ammonium chloride ; and it also occurs as a heptahydraie, 
G. Quesneville reported platinous hydroxychlorophosphotrianilidc, [Pt{P(CeH8N)3}(OH)Cl], 
platinous hydroxychlorophosphotritoluidide, LPt{(07H8N)3}(OH)Cl ; anilinlum phosphotri- 
anilidetriehloroplatinite, [Pt{P(C4H3N)8}Cl3]H(C8H3NH2) ; and toluidinium phosphotritoluidide- 
trichloroplatinite, [Pt{P(C7H8N)8}Cl3]H(C7H7NH2). 

A. CahoursandH. Gal prepared platinous quatertriethylarsinechloride, rPt{As(C2H5)3}4]Cla ; 
platinous trans-dichlorobistriethylarsine, [PttAsCCaHglalaClg] ; and platinous cis-dichlorobistri- 
ethylamine. K. A. Jenson measured the dipole moments of cis- and tran#-compounds with 
the phosphines, arsines, and stibines ; and he prepared platinous dichloroblstributylarsinc, 
[Pt((C4He)3As}2Cl2]. R. Bunsen prepared platinous dichloroxycacodyl, [Pt{As(CH8)40}Clg], 
and the cacodyl compounds were studied by K. A. Jensen and E. Frederiksen. A. W. Hof- 
mann, and K. A. Jensen prepared platinous dichlorobistriethylstibine, [Pt{Sb(CaH 5)8)2012] ; 
and K. A. Jensen, platinous dichlorobistributylstibine, lPt{(C4H8)3Sb}8Cl2]; and platinous 
dichlorobistriphenylstibine, [Pt{(C8H5)3Sb}2Cl2l, and he measured their dipole moments. 

Chloroplatinites. — h. N. Vauquelin,i® and 6. Magnus prepared ammonium 
chloroplatinite, (NH 4 ) 2 ptCl 4 , by evaporating a mixed soln. of platinous chloride 
and ammonium chloride in hydrochloric acid, and drying the crystals at 100®. 
M. Peyrone saturated a soln. of platinous chloride in hydrochloric acid with 
ammonium carbonate, evaporated the soln. to dryness on a water-bath, washed 
the reddish residue repeatedly with alcohol to remove the ammonium chloride, 
exposed the product in air so as to remove all traces of alcohol, dissolved the 
product in boiling water, and filtered the hot liquid. When the liquid is allowed 
to cool slowly, prismatic crystals are deposited. L. F. Nilson obtained the salt 
by adding ammonium chloride to the mother-liquors obtained in the preparation 
of very soluble chloroplatinites. J. Thomsen added hydrochloroplatinic acid to a 
hot soln. of potassium chloroplatinite, added ammonium chloride to the filtered 
liquid, and evaporated the liquid for crystallization. P. Berthier added ammonium 
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sulphite to a soln. of hydrochloroplatinic acidj and obtained a yellow precipitate 
which dissolved when the mixture was warmed ; the liquid then decolorizes, 
and on evaporation deposits crystals of the chloroplatinite. C. E. Claus, 
P. Schottlander, and K. Birnbaum reduced a warm soln. of hydrochloroplatinic 
acid or ammonium chloroplatinate with sulphur dioxide, added ammonium chloride, 
and evaporated the liquid for crystallization. J. Thomsen reduced the soln. with 
cuprous oxide or chloride ; and E. Biilmann and A. C. Andersen, with ammonium 
oxalate. J, Thomsen treated copper ammonium chloroplatinite with hydrogen 
sulphide to precipitate the copper, acidified the filtrate with hydrochloric acid, 
and evaporated for crystallization. The purple-red or garnet-red, four-sided 
prisms or plates were found by H. Topsoe to belong to the cubic system. 
H. Schroder gave 2-936 for the sp. gr., and H. Topsoe, 145-6 for the mol. vol. 
L. F. Nilson observed that the salt is stable in air. J. Thomsen found the heat of 
formation (Pt, CI2, 2NH4CI)— 45-17 Cals., and (Pt, CI2, 2NH4CI, Aq.)=41-38 Cals. 
L. F. Nilson found the salt to be sparingly soluble in cold water, and freely soluble 
in hot water ; L. Tschugaeff and W. Chlopin found that in the presence of ammonia 
and ammonium carbonate, hydrogen peroxide acts on ammonium chloroplatinite 
to form the hydroxychloroplatinate. H. D. K. Drew and co-w’orkers studied the 
action of ammonia— wVZc the potassium salt. M. Peyrone said that the salt is 
insoluble in alcohol and that the pre.sence of alcohol produces some peciuliar change 
in the salt which interferes with its crystallization. L. N. Vauquelin observed that 
the cold, aq. soln. gives no precipitate with soda-lye, but with hot soln., a black 
precipitate is produced and ammonia is evolved. L. A. Tschugaeflf, and M. Vezes 
described the preparation of the chloroplatinites. 

G. Magnus prepared potassium chloroplatinite, K2PtCl4, by transforming 
hydrochloroplatinic acid into hydrochloroplatinous acid by heat, and mixing a 
soln. of the product with potassium chloride. M. C. Lea, and H. WolfFram added 
that the reduction of the hydrochloroplatinic acid is incom})lete, ev(‘n at 250° 
to 300°. R. Bottger reduced a soln. of potasvsium chloroplatinate with hydrogen 
sulphide, by passingthe gas until half the platinum was precipitated, and evaporating 
the filtered soln. P. Klason, C. W. Blomstrand, M. Groger, L. Wohler and W. Frey, 
If. Wolffram, M. C. Lea, N. S. Kurnakoff, L. Pigeon, C. Rudelius, and J. Petren 
reduced the warm soln. of potassium chloroplatinate, or hydrochloroi)latinic acid 
with sulphur dioxide or sulphurous acid ; M. C. Lea, and M. Groger, with potassium 
hydrosulphite ; M. Groger, with potassium hyposulphite ; M. C. Lea, potassium 
hypophosphite ; M. V^zes, E. V. Zappi, H. Wolffram, and P. Klason, potassium 
oxalate ; and J. Thomsen, E. Koefoed, H. Wolffram, M. Groger, and M. C. Lea, 
cuprous chloride. L. F. Nilson obtained the salt by adding potassium chloride 
to the mother-liquors obtained in preparing more soluble chloroplatinites. 

The salt is variously described as furnishing brownish-red, or ruby-red, four- 
sided prisms, and A. E. Nordenskjold found the crystals to be tetragonal bipyramids 
with a : c=l : 0-4161. R. G. Dickenson found that the X-radiograms corresponded 
with a tetragonal lattice having a=6-99 A., and c=4-13A. W. Jander, 
A. G. Boldyrew and W. W. D. Dobrowolsky, and L. Pauling and M. L. Huggins 
made some observations on the lattice structure. A. Streng also described the 
crystals and observed a feeble dichroism. F. W. Clarke gave 3-291 to 3-306 for the 
sp. gr. ; and R. G. Dickenson calculated 3-39 from the X-radiograms. R. Klement 
gave 3-382 for the sp. gr. at 25°/4°, and 122*7 for the mol. vol. I. Traube gave for 
the sp. gr., and mol. soln. vol. : 

KgPtCl* . . 2-791 4-349 6-958 8-973 per cent. 

Sp. gr. . . 1-01962 1-03221 1-05395 1-07120 

Mol. soln. vol. . 103-5 101-2 100-0 100-2 

L. F. Nilson observed that the salt is stable in air, and at 100°, or confined over 
sulphuric acid, it slowly loses about 1 per cent, of water which cannot be removed 
from the crystals by pressure between bibulous paper. The ordinary salt decrepi- 
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tates when heated, but not so if it has been previously dried. J . Petersen found the 
lowering of the f.p., and the calculated mol. wt. : 

K-PtC]- . . 1 150 2-632 3-147 7-715 per cent. 

Lowering f.p. . . 0-145° 0-290° 0-366° 0-900° 

Mol. wt. . . 367 396 399 386— Theory, 416 

The calculated values for the J. H. van Hoff’s coeff. — 1. 16, 10 — range from 2*32 
to 2-96. J. Thomsen found the heat of formation (Pt, CI 2 , 2KC1) =45*17 Cals. ; 
(Pt, CI 2 , 2KC1, Aq.)=41*8 Cals. ; and the heat of soln., —12*22 Cals. J. Lifschitz 
and E. Rosenbohm studied the optical properties ; D. P. Mellor and F. M. Quod- 
ling, the birefringence ; S. Aoyama and co-workers, the X-ray spectrum ; and 
R. Samuel and co- workers, the absorption spectrum. A. Werner and A. Miolati 
measured the mol. conductivity of soln. with a mol of the salt in v litres, at 25°, 
and observed : 

?^ . . . 250 500 1000 2000 

. . . 251-6 260-4 267-6 279-3 

N. Demassieux and J. Heyrovsky studied the dissociation of the salt in soln. ; 
E. R. Smith, the potential of the chloroplatinate-chloroplatinite electrode ; 
W. Schneider, the piezoelectric effect. E. Feytis gave for the magnetic suscepti- 
bility, —0*356x10"® mass unit. E. Rosenbohm studied the subject. G. Magnus 
said that the salt readily dissolves in. water, forming a reddish-yellow soln. ; and 
W. Crookes observed that 100 parts of water dissolve 0*926 part of the salt at 16°, 
and 5*263 parts with boiling soln. According to J. Lang, a soln. of the salt is 
Qoloured brownish-black by hydrogen sulphide, and with hot soln., a black pre- 
cipitate is formed ; ammonium sulphide gives a black precipitate. W. Peters 
observed that no ammonia is absorbed by the dry salt ; and J. Lang, that with 
aq. ammonia, green platinous tetramminochloropJatinite is formed ; ammonium 
carbonate also decolorizes the hot soln. H. D. K. Drew and co-workers symbolized 
the reaction with ammonia : K 2 PtCl 4 ->K 2 Pt(NH 3 Cl)Cl 3 -^Pt(NH 3 Cl)Cl ; and by 
K 2 ptCl 4 ->K 2 Pt(NH 3 Cl) 2 Cl 2 ->Pt(NH 3 Cl) 2 . A. Sieverts studied the action of sodium 
hypophosphite on dil. soln. of potassium chloroplatinite resulting in the formation 
of colloidal soln. of platinum. M. V^zes observed that potassium nitrite forms a 
chloronitrite. E. Biilmann and A. C. Andersen found that allyl alcohol makes the 
red soln. pale yellow, and K[Pt(C 3 H 50 H)Cl 3 j is formed. K. Birnbaum showed 
that complex salts are formed with ethylene, propylene, and amylene ; E. Koeofed, 
that dimethylamine forms [Pt{(CH 3 ) 2 NH} 2 Cl 2 J, and diethylamine gives a precipitate 
mainly of platinum black ; and N. S. Kumakoff, that acetamide, with a warm 
soln., forms blue and violet colours, and propionamide, butylamide, capronamide, 
succinimide, and phthalimide give blue colours, whilst thiourea furnishes complex 
salts, and guanidine or guanidine carbonate, in boiling soln., gives a greenish- 
black precipitate. J. Lang found that a soln. of potassium hydroxide has no 
reaction on a hot or cold soln. of the salt, but potassium and sodium carbonates 
produce a black precipitate which settles very slowly. H. Schwarz studied some 
reactions of the salt ; and A. Griinberg, the nature of the trans-e^ect with the 
PtCl'Vions. 

L. F. Nilson prepared rabidium chloroplatinite, Rb 2 PtCl 4 , by adding hydro- 
chloroplatinous acid to a soln. of rubidium chloride, drying the salt on a water- 
bath, extracting the salt with water, drying the salt between bibulous paper and 
then over sulphuric acid or at 100°. R. Bottger passed hydrogen sulphide through 
a soln. of rubidium chloroplatinate until half the platinum is precipitated, and 
evaporated the filtrate. The red, or brownish-red, four-sided prisms are stable 
in air. L. F. Nilson said that the salt is sparingly soluble in cold water and freely 
soluble in hot water ; and W. Crookes added that 100 parts of water dissolve 
0*135 part of salt at 15*5°, and 0*637 part in boiling water. L. F. Nilson also pre- 
pared cCBSium chloroplatinite, CsoPtCl 4 , by adding ca3sium sulphate to a soln. 
of barium chloroplatinite. L. Wohler and F. Martin reduced a soln. of hydrochloro- 
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platinic acid to hydrochloroplatinous acid, by means of sulphur dioxide, then 
added a soln. of csesium chloride, and separated the crystals on a suction-filter ; 
R. Bottger employed hydrogen sulphide as reducing agent — vide supra. The 
crystals were also examined by E. H. Ducloux. The salt appears in brownish-red 
or flesh-red, four-sided prisms, which R. Godeffroy said can be melted without 
decomposition. L. F. Nilson observed that the salt is sparingly soluble in cold 
water and freely soluble in hot water ; and W. Crookes added that 100 parts of 
water dissolve 0*0764 part of the salt at 15*5°, and 0*383 part in boiling water. 
According to R. Godeffroy, the solubility, S parts of salt per 100 parts of water, was 
found to be : 

20® 40® 60° 80® 100® 

. . . 3-4 6-73 8*68 10*92 12*10 

L. F. Nilson prepared lithium chloroplatinite» Li2PtCl3.6H20, by saturating 
a soln. of hydrochloroplatinous acid with lithium carbonate, evaporating the soln. 
spontaneously and drying the crystals at 100°. The dark green, four-sided prisms 
resemble the crystals of potassium permanganate. They deliquesce in air ; and 
are freely soluble in water. G. Magnus prepared sodium chloroplatinite, Na 2 PtCl 4 , 
as the fefrahydrate, by adding sodium chloride to hydrochloroplatinous acid — vide 
supra, the potassium salt ; J. Lang, by treating a soln. of platinous chloride in 
hydrochloric acid with sodium carbonate, evaporating the soln. to dryness, extract- 
ing the residue with alcohol, and evaporating at a gentle heat ; and L. F. Nilson, 
by saturating a soln. of hydrochloroplatinous acid with sodium carbonate, 
evaporating the soln. to dryness, dissolving the residue in water and crystallizing — 
the first crop of crystals is the chloroplatinate. The red, four-sided prisms were 
found by L. F. Nilson to deliquesce a little in moist air, and to effloresce in dry air. 
The salt melts at 100°, and slowly gives off water. L. Wohler and P. Balz found 
that the salt is stable above 800°. J. Thomsen gave for the heat of formation 
(Pt, CU, 2NaCl)— 41*38 Cals. W. Peters observed that the salt becomes anhydrous 
at 150°, forming a dark brown mass. L. F. Nilson said that the salt is soluble in 
water ; and G. Magnus, that it is soluble in alcohol. W. Peters observed that the 
anhydrous salt slowly absorbs ammonia, forming sodium tetramminochloro- 
platinite, Na2PtCl4.4NH3, and that in vacuo, the tetrammine passes into sodium 

triamminochloroplatinite, Na2PtCl4.3NH3. 

1.1. F. Nilson obtained copper chloroplatinite, CuPtCl4.6H20, by saturating 
hydrochloroplatinous acid with copper carbonate, evaporating the soln. to dryness, 
extracting with water, and crystallizing the aq. soln. The olive-brown crystals 
are stable in air ; they melt at 100° and give off 5 mols. of water. The salt is freely 
soluble in water. G. B. Buckton, and C. W. Blorastrand observed that with aq. 
ammonia there is formed copper tetrammuiochloroplatinite, fCu(NH 3 ) 4 ]PtCl 4 , 
in olive-green crystals which are decomposed by boiling water, forming 
[Pt(NH 3 ) 2 Cl 2 ]Cl 2 . The colour of the salt was discussed by N. 8. Kurnakoff. 
E. Millon and A. Commaille prepared platinous tetramminochlorocuprate, 
fPt(NH 3 ) 4 jCuCl 4 , by adding a cone. soln. of hydrochloroplatinic acid to an 
ammoniacal soln. of cuprous chloride ; and J. Thomsen, by dissolving cuprous 
chloride in hydrochloroplatinic acid, and precipitating with aq. ammonia, or by 
mixing ammonium chloroplatinite with an ammoniacal soln. of a cupric salt. 
The salt furnishes violet or grey, four-sided prisms which are stable when dry at 
150°, but at a higher temp, decompose leaving cuprous chloride and platinum 
behind. The salt is almost insoluble in water, but it is partially decomposed by a 
protracted washing. It is freely soluble in warm hydrochloric acid, and when 
ammonia is added to this soln. the original compound is re-precipitated. Part of 
the copper is precipitated as cupric sulphide when hydrogen sulphide is passed 
into water containing the salt in suspension, and afterwards the platinum is all 
precipitated as sulphide. Cone, sulphuric acid decomposes the salt energetically. 
Aq. ammonia forms a blue soln. and brown precipitate, PtO{NH 3 ) 2 , and the blue 
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soln. is decolorized when boiled, forming a black precipitate ; the filtrate contains 
ammonium chloride and [Pt(NH4)4jClo. When the soln. in dil. hydrochloric acid 
is treated with ammonium carbonate nearly all the copper is precipitated as basic 
chloride. The salt is insoluble in alcohol. The salt gives off ammonia when treated 
with potassium hydroxide, and when the mixture is boiled, a brown substance is 
formed which, when washed, dried, and heated, explodes. N. S. Kurnakoff, and 
S. G. Hedin noted the formation of copper aaateii>3nridinochloroplatinite, 
CuCl2.2PtCl2(C5H5N)4.12H20 ; and platinous quaterpyridinochlorocupratet 
PtCl2.2CuCl2(C6H5N)4 ; and N. S. Kurnakoff, copper quaterethylenediamino- 
chloroplatinite, Cu en4.2PtCI2.9H2O. 

A. Commaille reported silver trickloroplatinite, AgPtCls, to be formed by adding 
sufficient silver nitrate to a warm soln. of hydrochloroplatinic acid, and drying the 
precipitate at 120°. The yellow product becomes grey when exposed to light. 
When treated with ammonia it gives silver chloride, and some hydrochloroplatinic 
acid is formed. A boiling animoniacal soln. of alcohol precipitates platinum 
black. S. M. Jorgensen considered that this product is a mixture. W. Peters, 
and J. Lang prepared silver chloroplatimte, Ag2PtCl4, by the action of silver 
nitrate on potassium chloroplatinite. The pale red precipitate blackens in light. 
It is insoluble in cold and boiling water, but it becomes dark yellow when 
boiled with water. Hydrochloric acid slowly, rapidly when warm, extracts 
all the platinous chloride. Aq. ammonia extracts the silver chloride ; and 
gaseous ammonia forms an approximation to silver hexainmillOChloroplati]lite» 
Ag2PtCl4.(6+l|)NH3, and this ])roduct in vacuo forms approximately silver 
triamminochloroplatinite, Ag2PtCl4.(3+l|)NH3. J. Thomsen mixed ammoniacal 
soln. of silver chloride with ammonium chloroplatinite and obtained rose- 
red needles of silver tetramminochloroplatinite» Ag2PtCl4.4NH3, which lose 
ammonia when dried, forming a green substance which when heated gives off 
ammonium chloride, leaving a residue of silver chloride and platinum. L. Tschugaeff 
and N. K. Pschenicyn studied the depolymerization of [Ag(NH3)]2ptCl4. 
N. 8. Kurnakoff obtained silver ethylenediaminechloroplatinite, Ag{C2H4(NH2)2}- 
Pt0l3 ; and 8. M. Jorgensen one with ethylene. From the observations of 
W. Peters it is probable that hydrochloroplatinous acid and auric chloride probably 
give a precipitate of gold instead of forming gold chloroplatinite. 

L. F. Nilson reported that calcium chloroplatinite, CaPtCl4.8H20, is not 
formed when impure hydrochloroplatinous acid is treated with calcium oxide, 
but if the purified acid is employed, and the soln. evaporated over sulphuric acid, 
thin, four-sided plates of the salt are formed. The salt is deliquescent in moist 
air ; it effloresces in dry air ; it melts at 100°, and slowly loses 5 mols. of water 
passing into the chloroplatinate and platinum. L. F. Nilson prepared strontium 
chloroplatinite, 8rPtCl4.6H20, by ntixing purified hydrochloroplatinous acid with 
the theoretical proportion of strontium chloride, evaporating to dryness, extracting 
with water, and evaporating the soln. over sulphuric acid. The thin, four-sided 
plates effloresce over sulphuric acid ; they melt at 100° with the evolution of two- 
thirds the water of hydration ; they deliquesce in moist air ; and they are freely 
soluble in water. L. F. Nilson prepared barium chloroplatinite, BaPtC^.SHgO, 
by saturating hydrochloroplatinous acid with barium carbonate, and crystallizing 
the soln. J. Lang observed that with the spontaneous evaporation of the soln., 
barium chloride is first precipitated. The four-sided prisms are coloured a darker 
red than the potassium salt. The salt loses 2 mols. of water at 100°, without 
decomposition, and the last mol. of water is expelled at 150°. The salt is readily 
dissolved by water, and with ammonia it forms green platinous tetramminochloro- 
platinite. 

L. F. Nilson prepared beryllium chlorc^tinite, BePtC^.bHgO, by saturating 
hydrochloroplatinous acid with beryllium carbonate, evaporating the soln. to dryness 
on a water-bath, extracting with water, precipitating the hydrochloroplatinic acid 
as ammonium chloroplatinate, and concentrating the filtrate over sulphuric acid. 
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The ruby-red, rhombohedral crystals do not change in dry air, but they deliquesce 
in moist air ; at 100°, water and hydrogen chloride are evolved. The salt dissolves 
in water in all proportions. L. F. Nilson prepared magnesium chloroplatinite, 
MgPtCl4.6H20, by a similar process. The four-sided or six-sided plates are fairly 
stable in air ; they lose hygroscopic moisture at 100° : and are very soluble in 
water. 

F. L. Hiinefeld partially precipitated an aqua regia soln. of platinum with 
zinc until the soln. had acquired a pale yellow colour, and evaporated the filtrate. 
The first crop of crystals of zinc chloroplatinite, ZnPtCl4.6H20, is followed by a 
crop of crystals of the chloroplatinate. If the zinc acts for a short time only, the 
chloroplatinate is the main product, but if the action be continued until a yellow 
powder is precipitated with the platinum, and the liquid be then boiled and filtered, 
the chief product is the chloroplatinite. L. F. Nilson obtained the salt by double 
decomposition of barium chloroplatinite and zinc sulphate. The pale yellow crystals 
become dark orange when heated, and then yellowish-brown. The hexahydrate 
gives off all the combined water at 100°, without melting. At a high temp, the 
salt is resolved into zinc chloride, platinum and chlorine with a “ transient jumping 
motion.” The salt is sparingly soluble in cold water, more easily soluble in boiling 
water, and the original salt separates out on cooling, or on the addition of alcohol. 
The aq. soln. gives a brown precipitate with ammonium sulphide ; and the salt 
is but slightly attacked by sulphuric acid. The aq. soln. gives a yellow precipitate 
with a soln. of cuprous chloride in hydrochloric acid ; and a dingy flesh-coloured 
precipitate with silver nitrate. G. B. Buckton obtained platinous tetrammino- 
chlorozincate, [Pt(NH 3 ) 4 jZnCl 4 , from a cone. soln. of platinous tetramminochloride 
and zinc chloride. The colourless plates are soluble in water. J. Thomsen, and 
N. S. Kiirnakoff prepared zinc tetramminochloroplatinite, [Zn(NH; 3 ) 4 lPtCl 4 , by 
adding ammonium chloroplatinite to an ammoniacal soln. of zinc chloride. The 
reddish needles are slightly soluble in water, and freely soluble in hydrochloric 
acid, from which soln. the salt is precipitated unchanged on adding aq. ammonia. 
L. Tschugaeff and N. K. Pschenicyn studied the depolymerization of this salt. 
S. G. Hedin obtained a complex salt with pyridine. 

L. F. Nilson prepared cadmium chloroplatinite, CdPtCl 4 , in soln., but not in 
the solid state from soln. of cadmium sulphate and hydrochloroplatinous acid, 
or of barium chloroplatinite. The soln. deposits cadmium chloride when 
evaporated. J. Thomsen prepared brick-red cadmium tetramminochloroplatinite, 
[Cd(NH 3 ) 4 |PtCl 4 , as in the case of the corresponding zinc compound. 

L. F. Nilson did not prepare mercury chloroplatinite by the evaporation of a 
soln. of mercuric chloride in hydrochloroplatinous acid, since the mercuric chloride 
crystallizes out unchanged. Mercurous nitrate gives a dark brown preci})itate 
when added to a soln. of potassium chloroplatinite, but the precipitate soon becomes 
black. G. B. Buckton prepared platinous tetramminochloromercurate, 
[Pt(NH 3 ) 4 ]HgCl 4 , by treating platinous tetramminochloride with mercuric chloride, 
and drying the crystalline precipitate at 120°. The salt crystallizes during the 
cooling of a boiling soln. The salt is insoluble in hydrochloric acid. C. Rudelius 
prepared a complex with propyl sulphide ; and J. Petren, one with ethyl selcnide. 
J. J. Berzelius reported a mercurosic ozychloroplatinite, 2 HgO. 2 HgCl.PtCl 2 . 5 H 2 O, 
to be formed by the action of mercurous nitrate on hydrochloroplatinic acid ; 
and A. Commaille also obtained the same product. The brown precipitate when 
heated furnishes a sublimate of mercurous chloride, and a residue of platinous 
oxide — the sublimate also contains a little mercuric oxide, and chloride. Aq. 
ammonia quickly blackens the compound, and potash-lye acts more rapidly. 
Boiling hydrochloric acid forms jplatinum black ; and boiling nitric acid dissolves 
it slowly and completely. 

L. F. Nilson obtained aluminium chloroplatinite, AlPtCls, from a soln. of 
equimolar proportions of aluminium chloride and hydrochloroplatinous acid ; 
and from the filtrate after mixi ng soln. of aluminium sulphate and barium chloro- 
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platinite. The four-sided, prismatic crystals deliquesce in air, they melt at 100® 
slowly giving off mols. of water. L. F. Nilson could not prepare indium chloro- 
platinite. L. F. Nilson prepared thallous Chloroplatinite, Tl2PtCl4, by mixing 
warm soln. of thallous sulphate and an alkali or ammonium chloroplatinite. The 
salt is recrystallized from boiling water, and dried at 100®. The salt is sparingly 
soluble in boiling water. S. Meyer found the magnetic susceptibility at 20® to be 
—0*205 X 10~® mass unit. 

L. F. Nilson prepared cerous chloroplatinite, CeCl3.2PtCl2.10-5H2O, in thin, 
four-sided prisms which lose 15 mols. of water at 100° ; lanthanum chloroplatinite, 
2LaCl3.3PtCl2.18H20, in thin, four-sided prisms, and also 2LaCl3.3PtCl2.27H20, 
in prisms which lose 16 mols. of water at 100® ; didymum chloroplatinite, 
2DiCl3.4PtCl2.2H2O, in prisms or plates which are deliquescent in air, and 
2DiCl3.3PtCl2.18H20, in prismatic crystals; erbium chloroplatinite, 2ErCl3. 
2PtCl2.27H20, in dark red prisms, which lose 17 mols. of water at 100®, and 
2ErCl3.3PtCl2.24H20, in long, four-sided prisms, which lose 11 mols. of water at 
100®; yttrium chloroplatinite, 2YCl3.3PtCl2.24H20, in dark red, four-sided 
prisms, which melt at 100°, losing 10 mols. of water ; thorium chloroplatinite, 
2ThCl4.3PtCl2.24H20, in rhombohedral crystals, which lose one-fourth of their 
water of hydration at 100® without melting ; and zirconyl chloroplatinite, 
ZrOCl2.PtCl2.8H2O, in quadratic prisms. 

R. J. Kane obtained greenish-brown, deliquescent crystals of stannous chloro- 
platinite, which are decomposed by water, and also a chloroplatinite with more 
tin. This salt forms a red soln. in water, and the salt is hydrolyzed. G. B. Buckton 
treated platinous tetramminochloride with an acid soln. of stannous chloride and 
obtained stannous tetramminochloroplatinite, fPt(NH3)4]SnCl4, and likewise 
stannic tetramminochloroplatinite, [Pt(NH3)4lSnCle. C. Rudelius obtained a 
complex with propyl sulphide. J. Lang treated a soln. of lead nitrate or acetate 
with potassium chloroplatinite and obtained lead chloroplatinite, PbPtCl4, as 
a pale red, amorphous precipitate, which is decomposed slowly by boiling water. 
G. B. Buckton mixed soln. of platinous chloroplatinite and lead acetate, and 
obtained four-sided plates of lead tetramminocUoroplatinite, [Pb(NH3)4|PtCl4, 
which are not decomposed at 170® ; and are insoluble in hydrochloric acid, and in 
alcohol. 

L. F. Nilson obtained chromic chloroplatinite, 2CrCl3.3PtCl2.18H20, by 
evaporating in vacuo the filtrate from a mixture of soln. of equimolar parts of 
violet chromic sulphate and barium chloroplatinite. The red deliquescent 
prisms lose water and hydrogen chloride at 100®. S. M. Jorgensen prepared 

chromic hydroxychlorohexamminochloroplatinite, f Cr2(NH3)6(OH) 2CI3 ]2PtCl4. 
L. F. Nilson also obtained manganese chloroplatinite, MnPtC^.GHgO, from 
barium chloroplatinite and manganese sulphate. The crystals lose 4 mols. of 
water at 100®. The crystals were examined by H. Topsoe and H. Christiansen. 

L. F. Nilson obtained ferrous chloroplatinite, FePtCl4.7H20, from the filtrate 
from a mixture of soln. of ferrous sulphate and barium chloroplatinite. The 
deliquescent, dark red prisms lose 5 mols. of water at 100®. According to 
G. B. Buckton, ferrous salts do not unite with platinous tetramminochloride, and 
ferric chloride transforms it into platinic dichlorotetramminochloride. 

L. F. Nilson obtained cobalt chloroplatinite, CoPtCl4.6H20, by evaporating, 
over sulphuric acid, a soln. of hydrochloroplatinous acid saturated with cobalt 
chloride. Crystals of cobalt chloroplatinate are first deposited, and then crystals 
of the chloroplatinite in four-sided or six-sided plates which are deliquescent in 
moist air, and efflorescent in dry air. The salt loses 5 mols. of water at 100®. 
N. S. Kurnakoff prepared cobalt hexamminochloroplatinite, [Co(NH3)e]PtCl4, 
in yellowish-red plates ; and also platinous tetramminochlorocol^titc, 
[Pt(NH3)4]CoCl4, from a mixture of soln. of platinous tetramminochloride 
and cobalt chloride. The complexes cobaltous quaterpyridinochloroplatinite* 
Copy4PtCl4, and cobaltous trisethylenediaminochloroplatinite, Co en2PtCl4, were 
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also obtained. A. Werner, and S. M. Jorgensen prepared complex chloro- 
acetates ; S. M. Jorgensen, complex chloroxalates ; and A. Werner and H. MUller, 
complex chlorothiocyanates. A. Werner and A. Klein prepared cobaltic dichloro- 
tetramminochloroplatinite, [Co(NH3)4Cl2]2PtCl4, as a green, unstable powder, by 
the action of potassium chloroplatinite on cobaltic bisdichlorotetramminosulphate. 
N. S. Kurnakoff studied the salt. S. M. Jorgensen prepared cobaltic dinitrito- 
tetramminochloroplatimte, [Co(N02)2(NH3)4]2PtCl4 ; and cobaltic trisethylene- 
diaminechloroplatinite, [Co cn3l2(PtCl4)3 ; cobaltic chlorobisethylenediamine- 
amminochloroplatinite, [Co(NH3) en2Cl]PtCl4 ; A. Werner and R. Feenstra, 
cobaltic dicliloroquaterpyridinechloroplatinite» [Co py4Cl2]Pt0l4 ; A. Werner and 
A. Frohlich, cobaltic dichlorobispropylenediaminechloroplati^te, [Copn2Cl2l2’ 
PtCJ4; A. Werner and E. Kindscher, cobaltic dioloctamminochloroplatiDite, 

[C02(0H)2(NH3)8lPtCl4. 

L. F. Nilson prepared nickel chloroplatinite, NiPtCl4.6H2C, by saturating 
hydrochloroplatinous acid with nickel carbonate, evaporating the soln. to dryness, 
extracting the product with water, precipitating the hydrochloroplatinic acid as 
ammonium chloroplatinate, and concentrating the filtrate over sulphuric acid. 
The dark brown plates are deliquescent in moist air, efflorescent in dry air ; and 
they lose 3 mols. of water at 100 °. J. Thomsen, and N. S. KurnakofE prepared 
nickel tetramminochloroplatinite, [Ni(NH3)4lPtCl4 ; and N. H. Kurnakoff, 
nickel hexamminochloroplatinite, [Ni(Nll3)e]PtCl4 ; and he also obtained com- 
plexes with ethylenedi amine. H. D. K. Drew and co-workers prepared from 
the tetrammine and aq. soln. of potassium chloropalladite or chloroplatinite, 
palladous tetramminochloroplatinite, [Pd(NH3)4|Pt()l4, in pink needles ; and 
palladous bispyridinodiamminochloroplatinite, [Pd(NH3)2(C5ll5N)2lPtCl4. Com- 
plex platinous chloroplatinites have been discussed above. 

Hydroxychloroplatinites.— R. J. Kane prepared platinous trioxydichloride, 
PtCl2.3PtO, by boiling a soln. of platinic chloride with cone, sulphuric acid 
almost to dryness ; and washing the black product with water. At a red-heat, 
chlorine and water are evolved, and platinum remains. Hydrochloric acid dis- 
solves it as hydrochloroplatinous acid ; ammonia transforms it into an explosive 
compound ; and it is soluble in potash -lye. According to A. Miolati and U. Pend ini, 
the aq. soln. contains hydroxsrtricliloroplatinous acid, H2rPt(OH)Cl3j. The 
reddish-brown aq. soln. has an acidic reaction, and it furnishes precipitates of the 
silver and lead salts when treated with, respectively, silver and lead acetates. 
They prepared potassium hydFOChloroplatinite, K2Pt(OH)Cl3, in acicular 
crystals, by neutralizing a soln. of the acid with potassium hydroxide, and 
evaporating over sulphuric acid. A brown precipitate of silver hydroxychloro- 
platinite, Ag2Pt(OH)Cl3, is produced by adding silver acetate to a cone. soln. of 
hydroxy(hloroplatinoii8 acid. By evaporating a soln. of hydrochloroplatinous 
acid at 50 ° to 60 °, a soln. was obtained which, with silver nitrate, gave a precipitate 
of silver dihydroxychloroplatinite, Ag2Pt(OH)2Cl2. By saturating a soln. of 
hydroxychloroplatinous acid with lead acetate, a dark brown precipitate of lead 
l^droxychloroplatinite, PbPt(OH)Cl3, was formed. 

G. Gore said that when silver fluoride is fused in an atm. of chlorine in a 
platinum crucible, silver fluochloroplatinate, 4Ag(Cl.,F).PtCl4, is formed. J. Petren 
reported platinous chlorobromobisethylselenine, rPt{(C2H5)2Se}2ClBr], and 
platinous cUorobromoethylsulphineethylselenine, [Pt{(C2H5)2S}{(C2H5)2Se}ClBr]. 

P. C. Ray and co-workers claimed to have prepared complexes containing 

platinum hemipentachloride, PtaCls— ^.^r. Pt2Cl6.3(CH)282. 

F. Martin,!^ and L. Wohler and F. Martin heated platinous chloride in an atm. 
of chlorine at 390 ° to 400 °, and obtained what was considered to be platinum 
trichloride, or platinosic chloride, PtCls, and they also obtained it by heating 
powdered platinic chloride for 10 hrs. at 390 ° in dry chlorine freed from hydrogen 
chloride. L. Pigeon also obtained it by heating platinum in chlorine for 6 hrs. 
at 360 °, and cooling the product rapidly in an atm. of chlorine. G. Magnus probably 
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obtained the same product by heating hydrochloroplatinic acid to 220"^ to 250®. 
L. Wohler and F. Martin said that the powder is black with a greenish tinge unlike 
platinum di- or tetra-chloride. R. Element gave 5‘256 for the sp. gr. at 25®/4®, 
and 57*4 for the mol. vol. S. Streicher, and L. Wohler and S. Streicher said the 
decomposition temp, is 435°, and that the heat of formation is (2PtCl2, CI 2 ) 
=26-2 Cals. The trichloride was found by F. Martin, and L. Wohler and F. Martin, 
to be reduced by hydrogen in the cold ; it is slightly soluble in cold water, and only 
after several days is enough dissolved to impart to the soln. a yellow colour ; it 
immediately dissolves in boiling water to form a brownish-red soln. which reacts 
acid, and probably contains hydroxytrichloroplatinosic acid, HgPtOClg, as a 
result of hydrolysis. This same acid is formed when an aq. soln. of hydrochloro- 
platinic acid is reduced with sulphur dioxide. The aq. soln. of platinum trichloride 
yields the original salt if evaporated in vacuo at 60° and then at 100° ; the salt 
is almost insoluble in cone, hydrochloric acid at ordinary temp., but the warm 
acid forms a yellow soln. containing platinic and platinous chlorides ; it readily 
dissolves in an aq. soln. of potassium iodide, forming a dark brown liquid ; and 
alcohol reduces it to metal at the same time forming aldehyde. The free acid, 
hydrochloroplatinosic acid, HgPtClg, could not be isolated, but on passing a little 
chlorine into hydrochloroplatinous acid, the presence of tervalent platinum can 
be recognized by precipitation as a green caesium salt, but decomposition sets in 
rapidly. L. Tschugaef! and I. Tseherniaeff studied the action of liquid ammonia 
on platinum trichloride. E. Muller and R. Bennewitz titrated soln. of tervalent 
platinum salts electrometrically with soln. of stannous chloride. 

S. M. Jorgensen obtained a complex salt, platinoslc pyridineamminotrichloride, Pt(NH3)- 
(C6 HbN)C 13, or Pt2(NH8)jj(C,H5N)2Cl3. There are a few complex salts containing both 
platinous and platinic chlorides. Thus, P. C. Ray and co-workers obtained platlnosic 
bispyridinetrichloride, PtCl3(CBH5N)2 ; and platlnosic quaterpyrldinotrichloride, PtClatOBH^N)^ ; 
and they discussed the varying valency of platinum with respect to the mercaptanic 
radicle. P]. Biilmann and A. Hoff prepared platinic allylacetictrichlorlde as a double salt 
with platinous tetrammine, [(C3HB.CH2.COOH)PtCl3l8rPt(NH3)4] ; and similarly with 
platinic allylmalonlctrlchloride, t{C8H6.CH(COOH)a}PtCl3]a[Pt(NH3)4] ; and with platinic 
vinylacetlctrichloride, P. Pfeiffer and H. Hoyer prepared a series : with allyl alcohol, 
rCoen2C]a][Pt(C8H6.0H)Cl8]; with allyl acetate, lCoen2Cla][Pt(CH3.COOC3HB)Cl8] ; with 
crotyl alcohol, K[Pt(C4H7.0H)Cl3l ; and in which [CoenaCla], [Co ona(Ca04)], and 
[Pt(NH3)4], respectively, take the place of potassium; with crotyl acetate, [CoengClaJ- 
[Pt(C3Hi„Oa)Cl3] ; and with crotonaldehyde, [CoenaCl2l[Pt(C8HVcOH)Cl3l. A. Cossa, 
and S. G. Hedin prepared platinous quatorpyridinechloroplatinate, [Pt(C6H6N)4]PtCl8 ; 
A. Cossa, platinic quaterethylaminechloroplatinite, tPt(C2H5NH2)4Cl2lPtCl4 ; J. E. Reynolds, 
G. Priitorius-Seidler, and N. S. Kurnakoff, platinous quaterthiocarbamidechloroplatinite, 
[Pt{CS(NH2)2}4]l’tClg; N. S. Kurnakoff, andH. Debus, platinous quaterxanthogenamidechloro- 
platlnate, [Pt(NHa.CS.OCaHg)4]PtCl8 ; L. Tschugaeff and J. Benewolensky, platinous quater- 
methylsulphlnechloroplatinate, [Pt{(CH8)aS}4]PtCl3 ; and A. Cahours and H. Gal, platinous 
quaterethylpbosphinechloroplatinate, [Pt{P(C2HB)8j4]PtCle. P. C. Ray and co-workers 
prepared platlnosic p-phenylenedianiinotrichloride, PtCl3.4CeH4(NH2)a ; platlnosic piperi- 
dinotrichloride, PtCl3.2CBHiiN ; platlnosic triethylenedisulphinotrichloride, PtCl8.(C2H4)8Sa, 
or Pt{(CaH4)3Sa}ClalCl; platlnosic bcnzylsulphinochloride, PtCl8.2(CHa.CeH5)aS, or 
[Pt{(CH2.CeHB)aS)Cla]Cl ; and platlnosic trisethylenediaminctriethylenetrisulphinochloride, 
2PtCl3.3C2H4(NH2)2.(C2H4)8S3. There are also platinum quaterpyridinechloride, PtaCl,. 
4 CbHbN ; and platinum quaterdibenzylsulphinochloride, Pt8Cl5.4(CHa.C8H5)aS. 

F. Martin, and L. Wohler and F. Martin prepared caesium chloroplatinosate, 
2 CsCl.PtCl 3 , or CsgPtCls, as a dark green, crystalline precipitate, by oxidizing 
caesium chloroplatinite with chlorine water at 0°. In the case of potassium and 
rubidium salts, the chloroplatinates are formed. The salt is also formed by adding 
caesium chloride to a well-cooled hydrochloric acid soln. of hydrated platinum 
sesquioxide, or by adding caesium chloride to a cold soln. of platinum trichloride. 
The salt appears in dark green, cubic crystals. The salt readily decomposes into 
a mixture of caesium chloroplatinite and chloroplatinate. In a warm aq. soln. 
the green colour quickly changes to yellow — characteristic of caesium chloro- 
platinate. Sunlight accelerates the decomposition into the higher and lower 
chlorides. The salt also decomposes when heated, or when exposed to moist air. 
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§ 22. Platinum Tetrachloride 

L. Pigeon ^ observed that only a very small yield of anhydrous platinic chloride» 
or platinum tetrachloride, PtCl 4 , is obtained by passing chlorine over heated, 
finely-divided platinum. At 360° di- and tetra-chlorides are formed, but a con- 
siderable proportion of the metal is not attacked. C. Nogareda found that the 
tetrachloride is formed between 600° and 850°. A. Gutbier and F. Heinrich added 
that the yield is not much better if platinum be heated with arsenic trichloride in 
a sealed tube. L. Pigeon recommended the following process : 

Finely-divided, spongy platinum mixed with somewhat less than its own weight of 
selenium is placed in a stout glass tube one-third filled with arsenic trichloride, and a 
current of chlorine is passed in, the tube being gradually heated until the liquid boils. 
The platinum is rapidly and completely dissolved, and the tube is then sealed and heated 
at 260° for several hours. After cooling, the tube contains a pale yellow liquid, orange- 
yellow crystals, and also, if the selenium is in excess, colourless crystals. The crystals 
are separated and heated in vacuo at 110°. They then consist of platinum tetrachloride 
and selenium tetrachloride, and are heated at 360° in a current of chlorine, when selenium 
chloride sublimes and anhydrous platinum tetrachloride remains as a brown, very hygro- 
scopic powder. At 440°, it is converted into the dichloride. If platinum selenide is used 
instead of a mixture of platinum and selenium, no action takes place even at 300° ; if 
selenium is omitted altogether, the platinum is not completely attacked, but the action 
becomes complete if selenium is added. 

H. Precht removed nitric acid by repeatedly evaporating the soln. of platinum 
in aqua regia alternately with hydrochloric acid and water. H. B. North obtained 
the tetrachloride by heating platinum wire with sulphuryl chloride in a sealed tube 
for many days at 150°. The anhydrous salt can be obtained by dehydrating the 
hydrated tetrachloride, or hydrochloroplatinic acid. Thus, L. Pigeon heated the 
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hydrate at 215° in vacuo in the presence of potassium hydroxide ; A. Rosenheim 
and W. Lowenstamm heated hydrochloroplatinic acid in a current of dry chlorine 
at about 275° ; and A. Gutbier and F. Heinrich, and L. von Muller added that this 
is by far the best mode of preparing the anhydrous salt, and L. Pigeon employed 
a modification of the process. L. Wohler and F. Martin, and F. Martin passed a 
current of dry hydrogen chloride over dry hydrochloroplatinic acid at 275°, 
and W. Pullinger employed a similar process although A. Rosenheim and 
W. Lowenstamm, and A. Gutbier and F. Heinrich said that the product is a mixture 
of platinum di- and tetra-chlorides. L. Pigeon added the theoretical quantity of 
potassium iodide to a hot soln. of hydrochloroplatinic acid, and then passed 
chlorine over the washed and dried platinum tetraiodide heated by an oibbath. 

The salt has been obtained in soln. J. W. Mallet noticed that platinum black 
exposed to the atmosphere on a filter whilst in contact with cone, hydrochloric 
acid forms a yellow soln. containing platinic chloride. L. Opificius observed that 
when aqua regia acts on a mixture of platinum and ammonium chloroplatinate, and 
the temp, is gradually raised to boiling, whilst the soln. is evaporated, the reaction 
can be symbolized : 2Pt+(NH4)2PtCl6+10HNO3+6HCl=3PtCl4+12H2O+6NO2 
+6N0. The hydrated platinic chloride forms a clear soln. with alcohol showing 
that the ammonium salt has been all destroyed — vide infra, hydrochloroplatinic 
acid. According to J. Brown, commercial platinic chloride contains some iron salt ; 
and, according to W. Gintl and B. Reinitzer, some auric chloride, and, according 
to A. F. Hollemann, some sulphuric acid. The subject was discussed by 
K. W. G. Kastner. 

A number of definite hydrates have been reported. F. Reiff studied the 
tendency of the hydrates to form aquo-salts. According to L. Pigeon, the niono- 
hydrate, PtCl4.H20, is formed when the higher hydrates are exposed over potassium 
hydroxide in vacuo at 100°. A. Gutbier and F. Heinrich said that this hydrate is 
formed when the anhydrous salt is exposed to air for a short time. S. M. Jorgensen 
observed that the monohydrate decomposes with the expulsion of the last mol. 
of water by heat. A. Miolati prepared the telrahydrate, PtCl4.4H20, by adding 
uranyl acetate to an alcoholic soln. of the pentahydrate, filtering off the precipitate 
and washing it with alcohol and ether, and drying it over cone, sulphuric acid in 
vacuo ; M. Blondel, by drying the octohydrate over sulphuric acid in vacuo ; 

R. Engel, by dissolving in a soln. of hydrochloroplatinic acid the quantity of 
hydrated platinic oxide necessary for neutralization ; and evaporating the filtered 
liquid. R. Engel said that the crystals of the tetrahydrate are not deliquescent. 

S. A. Norton added 2 mols. of a soln. of silver nitrate to a soln. of a mol. of hydro- 
chloroplatiuic acid, and evaporated the filtered liquid over sulphuric acid. R. Engel 
represented the reaction : H2PtCl5-f2AgN03=2AgCl+2HN03+PtCl4. The 
analyses of the product by A. Gutbier and F. Heinrich, S. M. Jorgensen, L. Pigeon, 
and S. A. Norton agree with the analysis of the penMydrate, PtCl4.5H20. L. Pigeon 
evaporated a neutral soln. of platinic chloride in vacuo at not too high a temp., and 
obtained what he regarded as a heptuhydreUe, PtCl4.7H20. C. H. D. Bodeker said 
that the ordinary hydrated platinic chloride is the octohydrate, PtCl4.8H20, but, 
according to R. Engel, the partial analyses made by C. H. D. Bodeker may have 
applied to H2PtCl5.6H20 instead of to PtCl4.8H20. M. Blondel obtained the 
octohydrate by dissolving at ordinary temp, a mol. of platinic oxide in 2 mols. 
of hydrochloric acid, allowing the soln. to crystallize, and drying the product in 
air at 15° ; he also said that this hydrate is formed when an aq. soln. of the penta- 
hydrate is allowed to crystallize. The report of W. W. Mather, H. Lawrow, and 
M. Protopoff that the ordinary salt is the decahydrate, PtCl4.10H2O, is considered 
by R. Engel to have been based on incomplete analyses of H2PtCl6.6H20, which 
contain very nearly the proportion of platinum required for PtCl4.10H2O. The 
assumed decahydrate was said to be obtained by evaporating an aq. soln. of 
platinic chloride, and cooling the liquid. 

The anhydrous chloride furnishes reddish-brown or brown, tabular crystals, 
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which L. Wohler and F. Martin said are very hygroscopic, and which W. Pullinger 
said are not hygroscopic. A. Rosenheim and W. Lowenstamm, and A. Gutbier 
and F. Heinrich observed that the crystals gradually absorb moisture from the air 
to form PtCl4.H20, then PtCl4.5H20, and finally H2Pt0Cl4.4H20. R. Engel 
observed that the crystals of the tetrahydrate are not deliquescent ; and 
S. A. Norton that the pentahydrate furnishes red, monoclinic crystals which 
effloresce in ordinary, dry air, but, according to S. M. Jorgensen, they deliquesce a 
little in moist air. S. A. Norton observed no deliquescence in moist air. 
H. St. C. Deville and J. S. Stas said that the aq. soln. is yellow or orange-red. 
C. H. D. Bodekcr gave 2-431 for the sp. gr. of the octohydrate at 15° ; and 
R. Klement gave 4*3()3 for the sp. gr. at 25°/4°, and 78-3 for the mol. vol. H. Precht 
found the sp. gr. of aq. soln., containing p per cent, of platinic chloride, containing 
2-24 parts of HCl for 100 parts of PtCl 4 to be : 

p . . } 5 10 15 20 25 30 40 50 por cent. 

Sp.gr. 1-009 1-046 1-097 1-153 1-214 1-285 1-362 1-546 1-785 

Mol. vol. . — 40-5 39-0 ~ 39-9 — 38-4 39-9 40-5 

The mol. vols. are by I. Traube. G. T. Gerlach made some observations on the 
sp. gr. of soln. 

According to L. Pigeon, the anhydrous chloride is stable up to 260° ; but 
F. Martin, and L. Wohler and F. Martin found that in an atm. of chlorine, the salt 
decomposes above 275°, and S. Streichcr, and L. Wohler and S. Streicher gave 
370° for the temp, of formation and decomposition. L. Wohler and F. Martin’s 
observations on the range of stability of the platinum chlorides are summarized 
in Fig. 79. C. Nogareda studied the subject. A. Gutbier and F. Heinrich found 
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Fig. 79. — Range of Stability of the Platinum Chlorides. 

that the salt is stable at 360°, but decomposes at about 400° into platinous chloride 
and chlorine. S. M. Jorgensen observed that the pentahydrate loses a mol. of 
water rapidly when confined over sulphuric acid, and another mol. is lost very 
slowly. Both S. M. Jorgensen, and S. A. Norton found that the salt loses 4 mols. 
of water at 100°, and S. M. Jorgensen added that the salt decomposes in the attempt 
to expel the last mol. of water ; and, according to L. Pigeon, and S. A. Norton, 
platinous chloride is formed in the vicinity of 360°. C. Gordon stated that after 
24 hrs.’ heating of the hydrated salt to 150°, metallic platinum, and only a little 
platinous chloride, are formed. M. Blondel noticed that in vacuo over sulphuric 
acid, the octohydrate loses 4 mols. of water. 

According to G. Oddo, the mol. wts. calculated from the f.p. of soln. of the 
anhydrous chloride in phosphoryl chloride for soln. of concentration 0-5410, 3-1874, 
and 3-7114, are, respectively, 171-23, 324-3, and 320-1. L. Pigeon gave for the 
heat of formation of the anhydrous tetrachloride, (Pt, 2 CI 2 )— 59-4 to 59-8 Cals. ; 
and ( 2 Pt(n 3 , CI 2 )— 23-55 Cals. ; for the heat of formation of the tetrahydrate from 
the anhydrous salt and liquid water, (PtCl 4 , 4H20)=21-32 Cals. ; and for the 
pentahydrate, 21-42 Cals. L. Pigeon also gave for the heat of soln. of the anhydrous 
salt, 19-58 Cals. ; for that of the tetrahydrate, —1-74 Cals. ; and for that of the 
pentahydrate, —1-84 Cals. 

E. Doumer found the index of refraction of the soln. with respect to water to 
be 0-267 . J. H. Gladstone gave 71-06 for the mol. refraction ; 26-0 for the refraction 
equivalent ; and 0-132 for the sp. refractiom Observations were also made by 
N. 8. Kurnakoff. J. H. Gladstone and W. Hibbert found the mol. refraction of 
different soln. for the H^-line and the D-line to be, respectively, 78-22 and 79-81 
for 39-40 per cent, soln., 77-57 and 79-03 for 21-68 per cent. soln. ; and 77-20 and 
78-39 for 8-10 per cent. soln. A. Hantzsch, Y. Shibata and K. Harai, and R. Clark 
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and K. Meyer studied the absorption spectrum of aq. soln. ; and A. Hebert and 
6. Reynaud, the absorption of X-rays. F. Kohlrausch observed that the hydrolysis 
of aq. soln. of platinic chloride proceeds in darkness, but more rapidly when exposed 
to sunlight. G. Foussereau observed that the conductivity of a soln. of concentra- 
tion 1 : 1593 in darkness increases in 7 days from 0*038 to 0*051, and for a similar 
change in daylight, 5J hrs. were needed, and in sunlight, 1 hour. F. Kohlrausch 
found that red, yellow, blue, and white light are increasingly efficient in increasing 
the speed of hydrolysis. A. F. Gehlen observed that when an ethereal soln. of 
platinic chloride is exposed to light, it becomes pale yellow and deposits platinum. 
The aq. soln. is not precipitated in the dark, either by an excess of sodium carbonate 
or by calcium carbonate, but on exposure to light a compound of platinic oxide 
with soda or lime is deposited. J. Fiedler observed that in light, platinum is 
reduced from a mixture of platinic chloride and oxalic acid ; soln. of platinic 
chloride, or of potassium or sodium chloroplatinates are also reduced on exposure 
to light. 

W. Hampe observed that an aq. soln. of platinic chloride is a good electrical 
conductor, and there is a deposition of platinum ; a soln. in dry ether is electrically 
conducting ; and a soln. in absolute alcohol conducts well, depositing platinum 
sponge. J. Wagner observed that the electrical conductivity of aq. soln. increases 
on standing so that a soln. of a mol of the pentahydrate in v— 200 litres of water was 
at first /x=209*5, after standing an hour, 218*2, and after standing 15^ hrs., 263*3. 
G. Foussereau found that the conductivity of the aq. soln. is affected by light in 
that it accelerates the rate of change, but not the final state of equilibrium. 
Measurements were made by W. Dittenberger and R. Dietz, G. Foussereau, and 
F. Kohlrausch ; A. Miolati observed : 


V 

32 

64 

128 

256 

512 

1024 

1 Fresh . 

102-2 

132-4 

168-1 

207-7 

246-0 

276-5 

^[Months old . 

205-0 

222-5 

242-0 

264-4 

285-1 

206-2 


F. Kohlrausch observed that the hydrolysis decreases rapidly with increasing 
(concentration, and it augments two or three times the conductivity of soln. between 
0*05 iV- and A^-PtCl 4 ; he attributed the acidity and the high conductivity of soln. 
of platinic chloride to the formation of a complex acid, H 2 ptCl 4 (OH )2 ; and this was 
confirmed by A. Miolati ; H. T. S. Britton and E. N. Dodd represented the reaction 
by PtCl4"l-wH20:^^nHCl-f Pt(OHb,Cl 4 _,j^-(w— ?/i)HCl+mH’ -f-Pt(OH)^,Cr 4 - „ ) 

0. Stelling studied the electrolytic reduction of the acid in hydrochloric acid soln. 
N. Thon studied the electrolysis with a rarefied gas electrode. W. Hampe noted 
the conductivity of the aq. soln., and that platinum is clectrolyticcally deposited ; 
and that alcoholic soln. are good conductors, but ethereal s(dn. are bad ones. 
1). M. Bose and H. G. Bhar, and J. A. Christiansen and R. W. Asmussen studied 
the magnetic proj)erties. 

S. M. Jorgensen gave for the constitution of the pentahydrate : 

® . 4H,0 

G. Wyrouboff said Pt(0H)2Cl2.2HCl.2H20 ; and L. Pigeon added that all 5 mols. 
of water are water of crystallization because they can be removed by gradually 
heating the salt to 215° without interfering with the PtCl 4 -group. Chlorine is 
first evolved at about 360°. S. M. Jorgensen, and F. Kohlrausch, however, showed 
that the fifth molecule of the pentahydrate cannot be removed without decom- 
posing the salt. The constitution was discussed by A. Hantzsch, and A. Muller. 

According to A. Miolati, the conductivity of aq. soln. of platinic chloride is 
characteristic of that for a weak acid, and is similar to that of selenious acid . W . Hi ttorf 
and H. Salkowsky, and W. Dittenberger and R. Dietz observed that in the electro- 
lysis of aq. soln., platinum goes to the anode. This is taken to indicate that an 
oxy-acid, HgPtOC^, is formed. W. PuUinger found that an aq. soln. of platinic 
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chloride has a marked acidic reaction towards litmus, and rapidly decomposes a 
soln. of sodium carbonate with the evolution of carbon dioxide. F. Kohlrausch 
observed that, owing to hydrolysis, the conductivity of the aq. soln. changes rapidly 
as time goes on, and, when the limit of the hydrolysis in dil. soln. is attained, all 
the chlorine is present as hydrogen chloride ; in more cone, soln., the hydrolysis 
does not go so far. The observed data agree with the assumption that H2PtOCl4 
is a moderately-ionized, monobasic acid. The hydrolysis is accompanied by a 
change in colour from an almost greenish-yellow to a bright orange-red, and in 
more dil. soln., there is a kind of fluorescence, which is attributed to the separation 
of finely-divided platinic hydroxide. A. Miolati observed that when an aq. soln. 
of platinic chloride is titrated with sodium hydroxide using phenolphthalein as 
indicator, neutralization occurs when 2 eq. of the alkali have been added. The 
sp. conductivities of soln. to which successive quantities of alkali have been added, 
showed that an acid and a normal salt were present. The presence of a dibasic acid 
in aq. soln. of platinic chloride is also shown when a standard soln. of ammonia is 
employed in the titration. Salts corresponding with the acid H2[Pt(OH)2Cl4], or 
H2[PtOCl4), have been prepared. L. Reed observed that when a drop of an aq. 
cone. soln. of platinic chloride is placed on filter-paper, the double ring which is 
formed corresponds with the presence of two different hydrates with different rates 
of diffusion. A. Miolati suggested that the increase in conductivity with the age 
of the soln. is due to a reaction symbolized: 2H2[Pt(OH)2Cl4];F^H2PtCl0+Pt(OH)4Cl2 
-f-H20 ; and J. Wagner explained the increase in the conductivity with the age of the 
soln, is due to the reactions symbolized : H2Pt(OH)2Cl4^H2PtOCl4-f H2O ; followed 
byH2Pt0Cl4=:PtCl4-fH20; andby PtCl4+H20-2HCl-fPt0Cl2. W.Hittorfand 
H. Salkowsky said that the platinic chloride probably passes into soln. as the mono- 
hydrate, and that this added mol. of water causes the ready scission of the molecule. 
It is assumed that platinic chloride is intermediate between ordinary metallic 
chlorides, and those chlorides which are decomposed by water. W. D. Treadwell 
and M. Zurcher studied the electrometric titration of the salt. 

F. C. Phillips observed that hydrogen reduces the solid, hydrated platinic 
chloride below 80° with the evolution of water and hydrogen chloride ; and that 
an aq. soln. of the chloride is slowly but completely reduced by hydrogen in the 
cold, or at 100°, V. V. Ipateeff and co-workers found that at 20° to 30°, platinum 
is precipitated by hydrogen under 25 to 50 atm. press. W. Pullinger, A. Rosenheim 
and W. Lowenstamm, A. Gutbier and F. Heinrich, and L. Pigeon noted that 
anhydrous platinic chloride is freely soluble in water, and that there remains a 
pale, orange-red residue which is thought to be one of the lower chlorides ; 
A. Gutbier and F. Heinrich, and L. Pigeon found that the hydrated forms also 
dissolve in water — the monohydrate with the evolution of heat, and the tetra- 
and penta-hydrates with the absorption of heat. For the hydrolysis of the salt 
in aq. soln., vide supra. According to R. Engel, dry hydrogen chloride liquefies 
the solid tetrahydrate at 50°, forming hydrochloroplatinic acid ; and S. M. Jorg- 
ensen also observed that hydrochloric acid immediately converts the pentahydrate 
into hydrocliloroplatinic acid. A. Ditte observed that hydrated platinic chloride 
dissolves more readily in hydrochloric acid, the more concentrated the acid. 
D. Helbig and G. Fausti showed that hydrated platinic chloride is insoluble in 
liquid hydrogen chloride. F. Gramp showed that iodine reduces an aq. soln. of 
platinic chloride to platinous chloride. H. St. C. Deville and J. S. Stas, H. Rose, 
etc., observed that potassiom chloride, or ammonium chloride, precipitates a 
yellow or orange, crystalline or amorphous chloroplatinate, sparingly soluble in 
water and acids, insoluble in alcohol. C. Claus said that potassium iodide colours 
a soln. of a platinic salt a deep purple-red, and a precipitate of platinic iodide then 
appears. The precipitation is hastened by beating the liquid. W. H. Seamon 
observed that potassium chloride added to a soln. containing a little iodine produces 
a red coloration owing to the formation of platinic iodide ; if much iodine is 
present, a precipitate is formed. H. Peterson observed that the dark reddish- 
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brown coloration, produced by adding potassium chloroplatinate to a cold, cone, 
soln. of potassium iodide, becomes lemon-yellow when treated with sodium thio- 
sulphate I PtCl4-}-4KI=Ptl2“f"l2"j"4KCl, and l2”}~2Na2S2O3=2NaI-{-Na2S4O0, 
and the reactions are available for the volumetric determination of platinum. 
According to C. Claus, a soln. of platinic chloride is slowly coloured brownish-red 
by hsrdrogen sulphide, and finally, a dark brown precipitate of platinic sulphide 
is formed ; the precipitation is more rapid in hot soln. The same precipitate is 
formed by ammonium sulphide, and it is soluble in a large excess of this reagent. 
C. T. Barfoed added that the precipitate dissolves in warm, dil. nitric acid, but not 
in hydrochloric acid ; N. W. Fischer said that the precipitate is soluble in hydro- 
chloric acid, and H. Reinsch observed that a soln. of 1 part of platinic chloride in 
100 parts of water and mixed with 25 parts of hydrochloric acid does not give a 
precipitate with hydrogen sulphide. This statement suggests that there is a 
reversible reaction : PtCl4+2H2S^PtS2+4HCl — ^10. 57, 9. U. Antony and 
A. Lucchesi found that all the metal is precipitated as platinic sulphide from a 
3 per cent. aq. soln. of platinic chloride at 90°, and that for analytical purposes, 
the precipitate should be collected and washed in an atm. of hydrogen sulphide, 
and dried in an atm. of nitrogen, at 70° to 80°. At ordinary temp., 15° to 18°, a 
mixed yellow and brown precipitate is formed in soln. of hydrochloroplatinic 
acid, and the supernatant liquid remains red ; the mixed precipitate continually 
loses hydrogen sulphide on heating, and ultimately yields platinic sulphide at 
200°. The brown and yellow precipitates are possibly platinic hydrosulphides. 
The reddish mother-liquor contains colloidal platinic sulphide, which is slowly 
deposited even at 0°. A 0*5 per cent. aq. soln. of hydrochloroplatinic acid gives 
no precipitate at 15° to 18° with hydrogen sulphide, but only a red-brown colora- 
tion ; no precipitate is obtained on boiling, but on adding hydrochloric acid, the 
soln. deposits platinic sulphide, and becomes decolorized. The })recipitation of 
platinic sulphide from the more cone. soln. at 15° to 18° thus seems due to the 
action of the liberated hydrochloric acid. H. Schif! found that potassium poly- 
SUlphide — or liver of sulphur — gives a precipitate which dissolves when boiled 
with an excess of the reagent. L. Crosnier studied the action of metal sulphides 
on platinic chloride ; and A. Levallois found that when the hydrated chloride is 
heated with lead sulphide, it is decolorized, and furnishes yellow anastosmosed 
needles. 0. Brunck found that sodium hyposulphite colours a soln. of platinic 
chloride dark red, and hydrochloroplatinous acid is formed, and some sulphur is 
precipitated. A soln. containing 0*1 grm. of platinum per litre is intensely coloured 
at once by the hyposulphite ; but a soln. with 0*01 grm. per litre is coloured when 
warmed and viewed in a layer 10 cms. thick. G. Geitner found that sulphurous 
acid decolorizes a soln. of platinic chloride, and if the decolorized soln. be heated 
in a sealed tube at 200°, platinic sulphide is formed ; at ordinary temp., K. Birn- 
baum found that platinous chloride is formed and that the chlorine of that com- 
pound can be replaced by the radicles HSO3, NH4S0'3, etc. According to P. Berthier, 
a soln. of platinic chloride is very rapidly decolorized by soln. of potassium or 
ammonium sulphite, particularly when heated with an excess of the sulphite, a 
white precipitate is formed which dissolves in an excess of water particularly when 
heated. The precipitate formed in cold soln. is probably the chloroplatinite. 
J . von Liebig observed that when a soln. of hydrochloroplatinic acid is decolorized 
by sulphurous acid, and treated with ammonia, platinous tetramminochloroplatinite 
is formed — and similarly with amnnoninm or potassium sulphite. J. B. A. Dumas 
said that the anhydrous salt is insoluble in cone, sulphuric acid ; but, according 
to D. Vitali, cone, sulphuric acid acts on hydrated platinic chloride with the evolu- 
tion of chlorine, and the formation of a yellow precipitate. H. B. North found that 
the pentahydrate is sparingly soluble in sulphuryl chloride. 

A. Smits observed that nr m gti Qs i uyM nitride reduces platinic chloride to the 
metal. 6. Gore observed that platinic chloride is slightly soluble in liquid ammonia, 
and E. Divers that it dissolves and reacts with an ammonia soln. of ammonium 
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nitrate. W. Peters showed that anhydrous platinic chloride takes up 6 mols. of 
dry ammonia, and that the resulting hexammine in vacuo loses a mol. of ammonia. 
R. Silberberger found that the presence of platinum salts in dil. soln. does not affect 
the precipitation of barium sulphate by the addition of barium chloride ; in cone, 
soln. some platinic salt may be adsorbed by the precipitated barium sulphate. 
H. Vohl, and W. Knop observed that in acidic soln. platinum salts give a precipitate 
of platinous sulphide when they are treated with a soln. of sodium thiosulphate — 
particularly with warm soln. ; and P. Schottlander, and P. Jochum, that in 
ammoniacal soln., a complex platinous alkali thiosulphate is formed. M. C. Lea 
observed that with an ammoniacal soln. of sodium thiosulphate, ammonium 
chloroplatinate is first precipitated, and then, with heating, the soln. becomes 
yellow, then colourless, and finally wine-red. C. Langlois observed that trithionic 
acid gives a black precipitate ; M. C. Lea, that tetrathionic acid forms a wine-red 
soln. ; F. Raschig, that sulphaminic acid produces no change in a soln. of hydro- 
chloroplatinic acid ; and J. A. Palmer, that ammonium thiocarbonate in 
ammoniacal soln. along with ammonium chloride, gives a precipitate soluble in 
excess. H. Rose, M. Delepine, and G. and W. van Dam noted that with ammonia 
a precipitate of ammonium chloroplatinate is formed in soln. of platinic chloride, 
and that the precipitate is soluble in excess when heated ; the precipitate is attacked 
by chlorine ; 3Cl2+(NH4)2PtCl5=PtCl4-f8HCl+N2. H. St. C. Deville and 
J. S. Stas, S. M. Jorgensen, and S. A. Norton observed that ammonium chloride 
slowly forms a precipitate with the aq. soln. at ordinary temp, or when heated. 

T. Curtius and H. Schulz represented the reaction with hydrazine : 2PtCl4 
-f N2H4.H20=2PtCl2+'IHCl+N2+H20. E. Knoevenagel and E. Ebler found 
that hydrazine gives a precipitate in an ammoniacal or feebly acidic soln. and 
hydroxylamine gives an incomplete precipitation in ammoniacal soln. N. Tarugi 
studied the reaction with hydroxylamine ; and F. Reitzenstein observed that 
hydroxylamine gives no precipitate with a cyanide soln. H. Rose found that 
potassium nitrite precipitates potassium chloroplatinate from soln. of platinic 
chloride, and that boiling the soln. produces no further change. H. Precht, 
H. D. Rogers and M. H. Boye observed that a soln. of platinum in aqua regia 
containing an excess of nitric acid furnishes platinic tetrachlorobisdinitrosyl- 
chloride, [Pt(NOCl)2Cl4] — R. Weber recommended fuming nitric acid, and gave 
the formula PtCl4.N2O3Cl2.H2O. S. M. Jorgensen obtained it by passing the 
vapours from aqua regia into a cone. soln. of hydrochloroplatinic acid, and drying 
the crystals at 100° ; and J. J. Sudborough, by the action of nitrosyl chloride on 
platinum at 100°. S. M. Jorgensen said that the yellowish-brown crystalline powder 
contains cubic forms. No water is lost at 100°, but stronger heating decomposes 
the salt leaving platinum behind. The crystals are very deliquescent, and freely 
soluble in water. The salt decomposes in aq. soln. E. Baudrimont prepared a 
complex with phosphorus pentachloride, namely, platinic tetrachlorodiphosphori- 
chloride» [Pt(PCl5)2Cl4]. R. Bottger observed that phosphorus, at ordinary temp., 
does not decompose soln. of platinum salts, but A. C. Christomanos observed that 
a soln. of phosphorus in ether or benzene gives a precipitate with soln. of platinic 
chloride. R. Bottger observed that phosphine does not give a precipitate with 
soln. of platinic salt ; on the contrary, P. Kulisch found that with platinic chloride 
soln., phosphine giyes a lemon-yellow precipitate which soon becomes darker, 
and finally, dark brown. R. Engel said that some platinous hypophosphite is 
formed. G. Oddo found that anhydrous platinic chloride is soluble in phosphoryl 
chloride. L. Vanino, A. Gutbier, and A. Gutbier and G. Hofmeier observed that 
hs^ophosphorus acid does not precipitate platinum. M. C. Lea, and A. Atterberg 
said that with hsrpophosphites platinic chloride is reduced to platinous chloride 
and, added A. Sieverts and M. Major, the metal is not formed in hot or cold or in 
acidified soln. but with very dil. .soln. of potassium chloroplatinite, and a large 
excess (1 : 120) of a warm soln. of sodium hypophosphite. A. Sieverts and E. Peters 
observed that a yellowish-brown colloidal soln. of platinum is formed. A. Rosen- 
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heim and W. Levy observed that platinic chloride acts only on the esters of qnin- 
quevalent phosphorus and not on those of tervalent phosphorus ; with ethyl 
phosphate, it interacts to form triethyl phosphate platinochloride> whilst it does 
not act on ethyl phosphite. Platinous chloride, on the other hand, reacts with 
esters of phosphorous acid, but not with esters of phosphoric acid. C. Claus, and 
H. Rose found that sodium phosphate does not give a precipitate with cold or 
boiling soln. of platinic chloride. B. E. Dixon studied the action of alkali phos- 
phates on hydrochloroplatinic acid in ammoniacal soln. L. Kahlenberg and 
J. V. Steinle represented the reaction with arsenic by 3PtCl4+4:As-( 6H2O 
=3Pt-l-2A8203-f-12HCl. J. F. Simon, and R. Bartels found that arsine gives a 
black precipitate with soln. of platinic chloride. C. Reichard observed that potas- 
sium hydroarsenite precipitates platinic arsenite from soln. of platinic salts ; 
and T. Thomson, that sodium arsenate gives a light brown precipitate soluble 
in nitric acid. J. F. Simon, and R. Bartels observed that stibine gives a black 
precipitate in soln. of platinic chloride, and that the precipitate contains antimony 
tri oxide and platinum, and possibly a platinum and antimony compound is formed. 
M. C. Harding found that a dil. soln. of platinic chloride, and an excess of anti- 
monious acid, gives a dark brown precipitate containing platinum and antimony 
trioxide. 

According to E. Heymann, when a soln. of platinic chloride is treated with 
carbon at room temp., hydrolytic absorption occurs ; and a reduction to metallic 
platinum occurs at 100^^. E. Heymann found that the platinum compound which 
is adsorbed by carbon from aq. soln. of platinic chloride, at ordinary temp., is 
probably a hydrolysis product, say, Pt(OH)4, at 100°, platinum is adsorbed. 
According to G. Gore, coalgas, bubbled through a soln. of platinic chloride, decom- 
poses only a very small proportion during 10 weeks ; the products of combustion also 
produce only a slight decomposition. P. Kothner, and H. Erdmann and P. Kothner 
found that ethylene, and isobutylene have no action in the cold, whilst propylene, 
trimethylene, and acetylene have no action in the cold or at 100°. In the replace- 
ment of chlorine atoms by hydrocar])on radicles, compounds like platinic trimethyl- 
Chloride, (CH3)3PtCl, are formed. According to E. G. Cox and C. Webster, this com- 
pound has a body-centred cubic lattice with a=10*52 A., and 8 mols. per unit cell. 

F. 0. Philli] )8 observed that carbon monoxide acts on cold and boiling soln. of 
platinic chloride forming carbon dioxide ; no precipitate is formed, but the soln. 
is reduced to platinous chloride, and if the action is continued for days or weeks, 
the metal is precipitated. I. Sano obtained a colloidal soln. by the action of carbon 
monoxide. G. Gore also obtained a yellow precipitate on passing a mixture of 
carbon monoxide and dioxide through a soln. of platinic chloride for 2 or 3 days. 
At 140°, W. Manchot and E. Enk said that platinous dicarbonyl dichloride 
is formed (q.v.). 

J. Haidlen and R. Fresenius said that potassium cyanide with soln. of platinic 
chloride give a precipitate of platinic cyginide, soluble in an excess assisted by heat ; 
the precipitate is decomposed by acids. 0. Claus, and H. Rose found that unlike 
the palladium salt, platinic chloride does not react with mercuric cyanide. H. Rose 
observed that potassium terrocyanide gives a precipitate of potassium chloro- 
platinate, and C. Claus, that potassium ferrocyanide gives a dark green liquid, 
and potassium ferricyanide produces a dirty brownish-green colour. C. Liu'kow 
said that no precipitation occurs with the ferrocyanide or ferricyanide and 
0*05iV-PtCl4 ; and R. Meldrum observed no reaction with the ferricyanide in cold 
or hot, acidic or alkaline soln. ; but the ferrocyanide produces a precipitate in 
1 per cent. soln. and the precipitate becomes dark green when boiled, and it is 
blackened by ammonia ; a 0-2 per cent, soln., when boiled with a few drops of the 
ferrocyanide, gives a dark green, almost black, coloration. When boiled with an 
excess of the ferrocyanide, a green precipitate is formed which becomes olive-green 
and finally yellow when it is treated with ammonia ; the addition of more ferro- 
cyanide produces a yellow soln. The green precipitate dissolves in hydrochloric 
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acid to give an indigo-blue soln., and this reaction enables 1 part of platinum in 
1000 parts of soln. to be detected. D. Vitali noted that in ammoniacal soln. of 
platinum chloride potassium ferrocyanide and ferricyanide give yellow precipitates 
of potassium chloroplatinate, with a red soln. in the former case, and a green soln. 
in the latter case. E. H. Miller and J. A. Mathews, and F. van Dyke Cruser and 
E. H. Miller observed that potassium cobalticyanide gives no precipitate with 
10 per cent. soln. of hydrochloroplatinic acid or sodium chloroplatinate. C. Claus, 
and H. Rose said that potassium thiocyanate darkens a soln. of platinic chloride 
owing to the formation of a very soluble thiocyanate. The reaction was studied 
by G. B. Buckton. F. W. Clarke and M. E. Owens found that an alcoholic soln. of 
platinic chloride gives a pale buf! precipitate with potassium cyanate. 

A. E. Dunstan, and A. E. Dunstan and L. Cleaverley observed that bemEOflavol 
forms a complex salt : (C2iH27O2N)4H2PtCl0 ; G. T. Morgan and F. M. G . Micklethwait 
obtained a complex with cumarin, (C3eH2408)H2PtCl6.4H20 ; A. von Baeyer and 

V. Villiger, with einnamaldehyde, and benzylideneacetone ; and A. Rosenheim and 
co-workers, with ethylacetoacetate, and acetylacetone. According to F. C. Phillips, 
carbonyl sulphide gives a black coloration with platinic chloride ; methyl 
hydrosulphide, a yellowish-brown precipitate, and mei^l sulphide, a pale yellow 
precipitate, which, according to P. C. Ray and P. C. Mukherjee, is PtCl3.2(CH3)2S. 
M. Delepine observed that a precipitate is produced by soln. of thiocarbamates. 
A. W. Hofmann studied the action of thioacetamide, and A. Behai and E. Choay, 
the action of chloralimide. C. Vincent observed that dimethylamine gives an orange- 
yellow precipitate with cone. soln. of platinic chloride ; trimethylamine, a yellow 
precipitate ; and dipropylamine, no precipitate. G. Martina observed no precipi- 
tation with phenylh3rdra2dne. W. Hampe found that the salt is slightly soluble in 
dry ether, and also in absolute alcohol. A. Rosenheim and W. Lowenstamm, 

W. Eidmann, and W. C. Zeise found that platinic chloride is soluble in alcohol. 
P. Schutzenberger evaporated a soln, of platinic chloride in absolute alcohol at 
ordinary temp, in vacuo over sulphuric acid and obtained platinic tetrachlorobis- 
ethylalcoholate, |Pt(C2H50H)2Cl4]. E. Biilmann observed that allyl alcohol does 
not reduce boiling soln. of platinic chloride. W. C. Zeise observed that platinic 
chloride is soluble in ether, but A, Rosenheim and W. Lowenstamm, and 
R. Willstatter said that it is insoluble in ether. F. Mylius and C. Hiittner observed 
that when ether is shaken up with an aq. soln., only a trace of platinic chloride 
dissolves in the ethereal layer. W. C. Zeise, W. Eidmann, A. Rosenheim and 
co-workers, and A. Naumann found that anhydrous platinic chloride is soluble in 
acetone ; A. Rosenheim and W. Lowenstamm, soluble in acetylacetone ; and 
A. Naumann, slightly soluble in methyl acetate. C. Claus, and H. Rose observed 
no reaction between lead acetate and soln. of platinic chloride ; H. Rose, that 
oxalic acid gives no precipitate ; C. Claus, that tannin acts neither in cold nor 
in hot soln. ; K. A. Hofmann and D. Strom, that tetraformaltrisazine gives an 
intense yellow coloration ; A. C. Neish, that m-nitrobenzoic acid gives no precipita- 
tion ; and M. Wunder and V. Thuringer, that dimettiylglyoxime is not a suitable 
j)recipitant for quantitative work. E. Beckmann and W. Gabel reported the 
hydrated chloride to be soluble in quinoline. W. D. Bancroft found that platinic 
chloride gives a precipitate with gelatin, but not with agar-agar ; K. Kruis, that 
aniline black is fixed on fibres by platinic chloride ; J. Murray, that blue vegetable 
colours are turned green by platinic chloride ; and V. Martinand, that a soln. of 
platinic chloride acts catal;^ically like an oxydase. E. Wedekind observed that 
a colloidal soln. of zirconium silicide gradually produces a precipitate with soln. 
of platinic chloride ; and C. Claus, that boraz does not give a precipitate in 
cold or in boiling soln. E, Muller and W. Stein titrated the soln. electromctrically 
with titanous chloride. 

F. Reitzenstein observed that sodium amalgam does not react with cyanide 
soln. of platinum salts, and similarly also with zinc dust. 0. Loew found that 
hydrochloroplatinic acid and zinc amalgam form mercury hydride. G. and W. van 
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Dam observed that a drop of mercury causes the evolution of ammonia from soln. 
of platinic alkylaminochlorides. A. Merget studied the action of mercury vapour. 
F. Mylius and 0. Fromm found that tin gave a black or yellowish-brown 
precipitate ; and lead precipitates a platinum-lead alloy. H. Rose observed 
that soln. of platinic chloride with potassium hydroxide give a precipitate of 
potassium chloroplatinate, which dissolves if a large excess of alkali is present, 
and the mixture is warmed. F. Reitzenstein observed that sodium hydroxide 
gives no precipitate in cyanide soln. of platinum salts. D. Vitali observed that 
silver oxide decomposes soln. of platinic chloride completely. According to 
H. Rose, potassium carbonate or hydrocarbonate gives a precipitate with soln. of 
platinic chloride, and the precipitate is insoluble in an excess ; sodium carbonate 
does not give a precipitate at ordinary temp., but with a prolonged boiling sodium 
platinate is formed ; calcium hydroxide forms a yellowish-white precipitate, 
especially in sunlight, and barium carbonate gives no precipitate in the cold or 
with boiling soln. J. F. W. Herschel studied the action of lime-water on the soln. 
exposed to light. W. Kwasnik found that barium dioxide reduces a mixture of 
platinic chloride and silver chloroplatinate to metal, but not so with hydrochloro- 
platinic acid. K. Birnbaum noted that silver chloride is readily dissolved in cone, 
soln. of platinic chloride, as nearly neutral as possible, but is recovered unchanged 
on evaporating the soln. C. Claus, and A. Commaille observed that silver nitrate 
gives a yellow precipitate of silver chloroplatinite. F. W. Clarke found that with 
silver fluoride there is a reaction: PtCl4-|-4AgF-|-2H20=Pt02+4AgCl4-4HF, 
and with silver nitrate some nitric acid is formed. H. Gerresheim observed that 
with a soln. of Millon’s base, HgOH.NH.HgCl, in hydrochloric acid, ammonium 
chloroplatinate is precipitated. C. Claus, and A. Commaille observed a reddish 
precipitate with mercurous nitrate soln. C. T. Barfoed observed that stannous 
chloride colours soln. of platinic salts a deep reddish-brown, and after a time the 
soln. is decolorized as a gelatinous precipitate is formed. R. Ruer observed that 
with cone. soln. the precipitate is brown, and with very dil. soln., it is yellow ; 
and G. A. Hulett obtained yellow colorations with very dil. soln. L. Wohler and 
A. Spengel found that the red colour is developed by the presence of ether, or better 
still, of ethyl acetate ; it is not conditioned by the formation of platinous chloride, 
but rather by the formation of colloidal platinum — vide purple of Cassius — 3. 23, 1 1 ; 
7. 46, 14. E. Muller and W. Stein titrated the soln. electronietrically with stannous 
chloride. M. Frenkel said that no precipitate is produced by potassium chromate 
in soln. of platinic chloride. 0. W. Gibbs obtained a series of complex j)latinic 
molybdates by the action of platinic chloride on soln. of ammonium molybdate; 
and complex platinic tungstates, when sodium tungstate is used. F. W. 0. de 
Coninck observed that dil. soln. of uranous sulphate and manganous sulphate do 
not act on soln. of chloroplatinates in darkness or in diffuse daylight ; in sunlight, 
the uranous sulphate is oxidized to uranic sulphate, and a basic sulphate whilst 
platinous chloride is formed. A mixture of manganous chloride and platinic chloride 
gave no precipitate after standing 6 months. E. H. Miller found platinic chloride use- 
ful as an external indicator in the titration of manganese or zinc salts with potassium 
ferrocyanide ; it furnishes an emerald-green coloration. J. Wagner observed that the 
reaction between permanganate and an oxalate is accelerated by platinic chloride. 
J. Murray observed the decomposition of platinic chloride by magnetized iron. 
H. Rose said that ferrous sulphate does not act on soln. of platinic chloride or 
sulphate even after a long time, but some reduction occurs with the nitrate. 
R. Chenevix, and H. Rose found that a mixture of platinic and mercuric chlorides 
is slowly reduced by ferrous sulphate, but rapidly if some platinous chloride is also 
present. R. W. Mahon employed a soln. of platinic chloride containing 0*05 grm. 
of platinum per litre and 34 grms. of mercuric chloride as indicator in the titration 
of iron by stannous chloride. The latter in the presence of this soln. reduces the 
iron to the ferrous state, and then precipitates a dark cloud of mercurous chloride 
mixed with platinum. 
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W. J. Pope and S. J. Peachey prepared trimetl^l platinic chloride* (CH3)3PtCl, 
by the action of hydrochloric acid on the hydroxide ; or by treating the chloride 
or sulphate with potassium chloride. 

L. Pigeon reported that a mass of reddish-brown crystals of hydropentachloro- 
platinic acid* HCl.PtCl4.2H2O, or HPtCl5.2H20, is formed when the hexahydrate 
of hydrohexachloroplatinic acid is heated in vacuo in the presence of potassium 
hydroxide for 2 or 3 days on a water-bath. The heat of formation (PtC^, HCI.2H2O) 
=10*46 Cals. A. Miolati and I. Bellucci considered that the alleged hydropenta- 
chloroplatinic acid is really hydroxypentachloroplatinic acid, H2Pt(OH)Cl5 — vide 
infra. 

According to L. Pigeon, if cone, sulphuric acid be added to a cold, cone., hydro- 
chloric acid soln. of platinic chloride, yellow, crystalline hydrohexachloroplatinic 
acid* or simply hydrochloroplatinic add* HgPtCleAHgO, is precipitated. The 
tetrahydrate can be filtered off and dried on porcelain tiles. The ordinary form of 
this acid is the hexahydrate, H2PtCle.6H20. R. Engel showed that the decahydrated 
platinic chloride of C. H. D. Bddeker, 11. Lawrow, and M. Protopoff is probably 
the hexahydrated acid — vide supra. S. M. Jorgensen, R. Engel, and L. Pigeon 
made some observations on the constitution. L. F. Nilson represented it by 
(H.Cl : Cl)2=Pt=Cl2.6H20 ; R. Engel, (PtCl4.2H20)2(HC1.2H20) ; and L. Pigeon, 
PtCl4(HC1.2H20)2.2H20. J. J. Berzelius showed that the aq. soln. reacts acidic 
to litmus. J. Thomsen showed that the acid is dibasic, and forms double salts 
with the bases. The heats of neutralization of an eq. of the acid with 2, 4, and 
6 eq. of NaOH — namely, 27*216, 27*240, and 27*336 Cals. — are characteristic of 
strong acids. P. Klason, and P. Walden also showed that the properties of the 
soln. agree with the dibasicity of the acid. L. Spiegel discussed the electronic 
structure. 

An aq. soln. of hydrochloroplatinic acid was prepared by N. A E. Millon, by 
dissolving spongy platinum in cone, aqua regia, the excess of nitric acid can be 
removed by successive additions of hydrochloric acid and evaporations. The 
presence of a trace ol nitrous acid is necessary for the dissolution of the platinum. 
A mixture of nitric acid, free from nitrous acid, and potassium chlorate has no 
action on spongy platinum even at 125° ; nor is spongy platinum attacked by a 
cold mixture of sufficiently -diluted hydrochloric acid and purified nitric acid, but 
the attack proceeds slowly on adding potassium nitrite. H. D. Rogers and 
M. H. Boye said that a platinic nitrosylchloride is formed if a very large excess of 
aqua regia is employed, and R. Weber, if fuming nitric acid be used. The excess 
of nitric acid was removed by R. Weber, F. Stolba, etc., by repeated evaporation 
with hydrochloric acid. 

K. Seubert recommended cleaning platinum scraps with boiling hydrochloric acid, 
and then dissolving them in aqua regia contained in a large ffask, and kept warm for 
about 3 days. The soln. was then evaporated to free it from the excess of nitric acid ; 
soda-lye added until the soln. reacts alkaline ; and the liquid boiled for a long time to 
decompose the hypochlorites ; some alcohol added, then hydrochloric acid, and the 
mixture filtered to remove the olive-green precipitate which was mainly iridium chloride. 
The platinum was precipitated as ammonium chloroplatinate, ignited, and the residue 
boiled several times with dil. hydrochloric acid, then washed by decantation with hot water, 
and the residue digested with aqua regia, diluted with 2 vols. of water, and kept warm 
on a water-bath for 12 hrs. The soln. was evaporated in a slow current of chlorine, with 
frequent additions of hydrochloric acid to drive off the nitric acid. 

L. Pigeon, and W. Dittmar and J. McArthur dissolved the spongy platinum in 
hydrochloric acid through which a current of chlorine was passed for 12 hrs. 
The excess of chlorine was removed from the clear liquid by evaporation. 
E. V. Zappi dissolved platinum in a mixture of cone, hydrochloric and chloric acid. 
P. Rudnick, and P. Rudnick and R. D. Cooke oxidized with cone, hydrogen dioxide. 
H. C. P. Weber obtained a soln. of hydrochloroplatinic acid by dissolving spongy 
or scrap platinum in aqua regia, removing the excess of acid by neutralization or 
evaporation, and reducing the soln. with alkali formate or zinc. The precipitated 
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platinum is warmed with a little dil. hydrochloric acid in order to remove iron, and 
is then transferred to the electrolytic apparatus, where it is washed and afterwards 
covered with cone, hydrochloric acid. The electrodes are composed of sheet 
platinum. The precipitated platinum thus forms the anode of an electrolytic cell. 
On concentrating the soln. of hydrochloroplatinic acid resulting from the electrolysis, 
a small quantity of chlorine is introduced in order to ensure the absence of platinous 
compounds. H. Precht described the preparation of hydrochloroplatinic acid from 
platinum residues. L. N. Vauquelin passed chlorine into warm water containing 
ammonium chloroplatinate in suspension until all the ammonia is decomposed — 
there is here a possibility of forming explosive nitrogen chloride. L. Pigeon employed 
this process. 

On slowly evaporating the soln. of hydrochloroplatinic acid prepared by one 
of these processes — say over calcium oxide and cone, sulphuric acid as recommended 
by R. Weber — brownish-red, deliquescent crystals of the hexahydrate are formed. 
H. W. Hake said that the maximum quantity of water absorbed during a few days’ 
exposure to atmospheric air amounts to 47-82 per cent. — i.e. H2PtCl6.21H20. 
R. Engel said that the salt is relatively stable. When heated, it loses hydrogen 
chloride and water, and then some chlorine is given off and platinous chloride is 
formed. H. Topsoe observed that some hydrogen chloride, and chlorine are lost 
at 110°, and, added J. J. Berzelius, at a higher temp., platinous chloride and 
platinum are formed. According to L. Pigeon, no platinous chloride is formed 
when the hydrochloroplatinic acid is heated 5 hrs. in vacuo at 170^ ; at 280^^, a 
small proportion of platinous chloride is formed, but more is produced at 358°. 
When heated in vacuo in the presence of potassium hydroxide, the first ])roduct 
of the action is HPtCl5.2H20, and afterwards platinous chloride apj>ears. The 
heat of formation (2HCI.6H2O, PtCl^)— 20*46 Cals., (HCI.4H2O, HPtCl5.2H20) 
— 10-00 Cals., and (PtCl4, 2HC1)— 24-8 Cals. ; the heat of soln. is 4*34 Cals. 
J. Thomsen gave (Pt, CI4, 2HC1, Aq.)— 84*62 Cals.; (Pt, O2, 6HC1, Aq.)— 64*06 Cals. 
Y. Shibata and K. Harai, and R. Samuel and A. R. Despande studied the absorption 
spectrum. 

K. Seubert said that the aq. soln. of the purified salt is golden-yellow, and 
J. J. Berzelius added that if some iridium salt is present, the colour may be reddish- 
yellow, or brown. According to A. Hantzsch, eq. soln. of hydrochloroplatinic acid 
and of sodium chloroplatinate, containing the complex PtCl(j"-ion, in the same 
solvent, are optically identical — that is, they show the same absorption spectrum, 
and the molecular absorption is independent of the degree of ionization. The 
light absorption of the acid and of the salt is also unaffected by changes of tem- 
perature. The solvent does not appear to exercise any influence on the absorption 
in the blue and violet parts of the spectrum, but does so to a very slight extent in 
the green and ultra-violet. The temp, coeff. of the absorption spectrum is very 
small. F. Kohlrausch observed that the behaviour of soln. of hydrochloroplatinic 
acid in light resembles that of soln. of platinic chloride — vide sujfra. 

The electrical conductivity of soln. of O-liV-HoPtCl^ changes in light owing to 
hydrolysis ; but more cone. soln. are stable, and are not affected by light. A 
freshly-prepared soln. with 0*0002 gram-equivalent per litre had an eq. con- 
ductivity 380, and when hydrolyzed in light, 1048, showing that all the chlorine 
is probably present as hydrochloric acid. J. A. Prins and A. Fonteyne studied 
the X-ray diffraction of aq. soln. The eq. conductivities. A, of soln. of the following 
concentration in gram-equivalents per litre, at 18°, were : 

0 0002JV- 0 001^- 0 002i^- OOI.V- OIJV- 0 37JV- 0-88A’- 2-65A- 

x/Not insolated 380 367 362 352 325 302 265 155 

''Unsolated . 1048 1036 776 365 — - - 

F. Braun succeeded in converting up to 49 per cent, of the heat of combination 
into electrical energy. S. Nagami measured the lowering of the f.p., the ionic 



304 


INORGANIC AND THEORETICAL CHEMISTRY 


mobility, migration velocities, and the effect on the hydrolysis of acetates. The 
eq. electrical conductivities of soln. with an eq. of the acid in v litres, at 25 °, are : 

V ... 10 60 100 1000 10,000 

A . . . 366 1 384-3 395-5 409-6 418 

M. Boll, and M. Boll and P. Job also studied the conductivity of 0 * 0001 iV-soln. 
of hydrochloroplatinic acid exposed to light, and the results show that in every 
case an atom of chlorine remains combined with the platinum ; they suggested 
that the compound formed will probably contain two atoms of platinum in the 
molecule since the monoplatinic acids are unstable under the given conditions ; the 
hydrolysis may be represented by the equation : 2H2pt(OHje_,jC]„-f(2n— 1)H20 
=( 2 n— l)HCl+H2Pt(OH)5Cl.H2Pt(OH)e, where n may be 1 , 2 , 3 , 4 , 5 , or 6 . The 
soln. obtained remain unaltered for a time, but finally deposit a reddish-brown, 
flocculent precipitate of platinic hydroxide : H2PtCl(0H)5.H2Pt(0H)e+H20 

— HCl+2H2Pt(OH)e ; and there is a further increase in conductivity. M. Boll 
observed that the hydrolytic changes which occur in the dark with very dil. soln. 
of hydiotetrachloroplatinic acid at temp, between 10 ° and 100 ° are the same as 
those taking place in light, or under the influence of high-frequency rays. 0 . Stelling 
studied the electrolytic reduction of hydrochloroplatinic acid in a soln. of hydro- 
chloric acid ; and G. Grube and co-workers studied the equilibrium : 2 H 2 PtCl 4 
^H2PtCle+Pt+2HCl at 60 °. The value of E at 60 ° for PtC^" : PtClg" is 0-745 
volt ; for Pt : PtCle", 0-765 volt ; and Pt : PtCl/', 0-785 volt. 

P. Vallet said that reduction by hydrogen commences at 100 °. W. Kwasnik 
found that barium dioxide gives a precipitate containing barium, platinum, and 
chlorine, and the filtrate, on evaporation, yields barium chloroplatinate. H. Topsoe 
observed that hydrochloroplatinic acid is not decomposed by hypochlorous acid. 
The soln. of hydrochloroplatinic acid is decolorized by sulphur dioxide, or by 
ammonium or potassium sulphites, forming a soln. of hydrochloroplatinous acid — 
the reaction was studied by J. von Liebig, and P. Berthier. For the action of 
ammonia, vide infra, the ammines. 0 . Brunck observed that soln. of hydrochloro- 
platinic acid are reduced to hydrochloroplatinous acid, when they are treated with 
sodium hyposulphite. The dark red coloration has been recommended as a qualita- 
tive test for the metal. P. Schutzenberger and C. Fontaine obtained a combination 
of platinic and j)hosphorous chlorides, platinic tetrachlorophospborotrichloridet 
[Pt(PCl3)Cl4], by warming the compound with platinous chloride, [Pt(PCl3)Cl2j2, in 
a current of chlorine. £. Baudrimont obtained platinic tetrachlorobisphosphori- 
pentachloride, [Pt(PCl5)2Cl4], by dissolving spongy platinum in hot phosphorus 
pentachloride. The ochre-yellow product fumes in air, decomposes over 300 °, 
and it is decomposed by water. Ammonia does not form ammonium chloro- 
platinate. J. Thomsen said that hydrochloroplatinic acid is not decomposed by 
sodium hydroxide ; and W. Kwasnik, that barium dioxide forms barium chloro- 
platinate. The action of silver nitrate was represented, by S. M. Jorgensen, by 
the equations : 2HCl.PtCl4+2AgN03=2AgCl.PtCl4+2HN03 in cold soln., and 
by 2HCl.PtCl4+4AgN03+H20==:2AgCl+2AgCl.Pt0Cl2+4HN03, or 2HCl.PtCl4 
-f4AgN03+2H20=2AgCl.Pt(0H)2Cl2+4HN03 in hot soln. The reaction was 
studied by A. T. Cahours, A. Commaille, J. B. A. Dumas, R. Engel, A. F. de 
Fourcroy, W. Hittorf and H. Salkowsky, A. Miolati, S. A. Norton, L. Pigeon, 
and L. N. Vauquelin. H. Saha and K. N. Choudhury found that a dil. soln. of 
hydrochloroplatinic acid gives a precipitate of NH2.HgCl.PtCl4 when treated 
with Millon’s salt, NH2HgCl, in ammonia soln. According to P. Schutzenberger, 
when a soln. of the dehydrated hydrochloroplatinic acid in absolute alcohol is 
evaporated in vacuo, it deposits crystals of [Pt(C2H50H)2Cl4]. A. Sieverts and 
H. Briining found that in the reduction of a mol. of hydrochloroplatinic acid in 
cold soln., 2 mols. of formaldehyde are required, and 1 mol. in hot soln. The 
formaldehyde is oxidized to formate in the first case and to carbonate in the second. 
Quadrivalent platinum is reduced to bivalent platinum by formic acid, but further 
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redaction proceeds very slowly except in the presence of carbonate. Platinum 
black prepared by reduction with an excess of sodium formate retains sodium 
formate very tenaciously. If the ratio HCOONa : HgPtClo l^ss than 2:1, the 
black is mixed with hydroxide and gives off oxygen when heated ; gas-free platinum 
black is produced when the ratio is just 2 : l,and the product is grey, and not finely- 
divided. An excess of formate is required for finely-divided metal. E, Pace pre- 
pared a double salt with cocaine and hydrochloroplatinic acid ; and R. Fricke and 

F. Ruschhaupt, double salts with benzamide, and with acetamide. 

The salts of hydrochloroplatinic acid, with PtCl^ as a bivalent radicle, are 
chloroplatinaies. L. F. Nilson arranged the chloroplatinates in groups typified 
by : 2R'Cl.PtCl4, R"Cl2.PtCl4, R"'Cl3.PtCl4, and R""Cl4.PtCl4. F. Merges, and 
P. Walden showed that they are simple salts with the PtClg as a bivalent radicle, 
and are not double salts. The general properties were studied by P. Rohland ; 
and the relation stabilities of the halogenoplatinates, by H. I. Hchlesinger and 
R. E. Palmateer. 0. Stelling studied the electrolytic reduction of the hydro- 
chloric acid soln. M. Delepine and P. Boussi studied the dehydration of the 
chloroplatinates, but obtained no evidence of the presence of polymerized water 
molecules. 

According to W. Peters, 2 when anhydrous platinic chloride is exposed to the action 
of dry ammonia, it takes up 6 mols. to form platinic hexamminotetrachloride, 
[Pt(NH3)elCl4. This compound loses a mol. of ammonia in vacuo, but takes it 
up again in an atm. of ammonia. B. Gerdes obtained this hexammiiie by adding 
hydrochloric acid to a soln of the carbonate in dil. soda-lye. The nature of the 
salt was discussed by S. H. C. Briggs, P. Klason, and J. A. N. Friend. According 
to B. Gerdes, the white acicular crystals gradually pass into amber-yellow rhombo- 
hedra. They are stable at 110°, and readily soluble in water. A. Werner and 
A. Miolati found the mol. conductivities of soln. with a mol of the salt in 250, 500, 
1000, and 2000 litres to be, respectively, 432*5, 483*9, 522*9, and 553*5. G . Beck, and 
I. I. Tscherniaeff and S. I. Chorunshenkofl studied the ionization constants ; and 
A. A. Griinberg and G. P. Faermann, the acidity of the salts. A. A. Grunberg, and 

G. Schwarzenbach gave for the effects of acidifying the platinum hexammines : 

[Pt(NH3)e|4+-^[Pt(NH3)5.(NH2)13++H^ = -0*55 volt; and [Pt(NH3)5(H20)14^- 
;F^[Pt(NH3)5(OH)P+ -fll — 0*23 volt. B. Gerdes observed that platinic and 

auric chlorides gave sparingly soluble precipitates. That produced by the former 
is the dihydrate, [Pt(NH3)0lCl4.2H2O, which furnishes yellow octahedra which 
lose their water at 120°, and become paler in colour. 

0. Carlgren and P. T. Cleve prepared platinic dihydroxytetramminochloride, 
[Pt(NH3)4(OH)2]Cl2, by the action of 3 per cent, hydrogen dioxide on platinous 
tetramminochloride ; and by the action of barium chloride on the corresponding 
sulphate. L. A. Tschugaeff and W. Chlopin found that this compound is formed by 
the action of hydrogen dioxide on platinous ci5-dichlorodiammine. 0. Carlgren 
and P. T. Cleve said that the aq. soln. furnishes colourless, monoclinic }>lates which 
K. Johansson found to have the axial ratios a : 5 : c~l*5310 : 1 : 0*6702, and 
and j8=100° 34' ; the (110) -cleavage is incomplete. A. Werner, and A. Werner 
and A. Miolati found the mol. conductivity of soln. with a mol of the salt in 125, 
250, and 500 litres at 20° to be, respectively, 204*9, 218*8, and 225*7. 0. Carlgren 
and P. T. Cleve found that 100 parts of cold water dissolve 0*485 part of the salt, 
and boiling water, 2*04 parts. Hydrochloric acid precipitates platinic dichloro- 
tetramminochloride from the soln. 

The product obtained by W. Peters by keeping the hexammine in vacuo is 
possibly platinic chloropentamminochloride, [Pt(NH3)5Cl JCI3 ; and L. A . Tschugaeff 
and N. Vladimiroff, and L. A. Tschugaeff and W. Chlopin obtained it by the 
action of ammonia and ammonium carbonate on platinous ^rans-dichlorodiammine. 
A. A. Griinberg and G. P. Faermann discussed the acidity of the salt. L. A. Tschu- 
gaeff, and L. A. Tschugaeff and W. Chlopin also prepared platinic chloropcntanunino- 
chloroplatinate»[Pt(NH3)6ClJCl.PtClfl.2H20; platinic hydroxypentamminochloride,^ 
VOL. XVI. X 
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rPt(NH3)5(0H)]Cl3.H20, in colourless, rhombic plates ; and platinic chloroamido- 
tetramminochloride» [Pt{NH4(NH2)Cl}]Cl2 ; L. A. Tschugaeff and N. Vladimiroff 
prepared platinic chloropentamminol^droxide, [Pt(NH3)6Cl](OH)3— wcfe infra, 
the carbonate. A. Werner reported platinic hydrozyaquocUorotetranunino- 
chloride, [Pt(NH3)4(H20)(0H)]Cl3, to be formed by the action of cone, hydro- 
chloric acid on the dihydroxytetrammine. It loses hydrogen chloride in air, and 
with a small proportion of water deposits the dihydroxyiietrammine, but with a 
large proportion of water it forms a soln. with an acidic reaction. 1 . 1 . Tschemiaeff 
and A. N. Fedorova studied the pentammines containing ethylenediamine. When 
platinous ethylenediaminodioxamminodichloride is treated with chlorine it forms 
the trans-salt of platinic dichloroethylenediaminodiamminochloride, and when 
this salt is treated with ammonia, it forms platinic chlorocthylenediamino- 
triamminochloride, [Pt en(NH3)3CllCl3. 

J. Gros prepared platinic ^chlorotetraniminochloride, [Pt(NH3)4Cl2jCl2, by 
evaporating the corresponding dry nitrate with an excess of cone, hydrochloric 
acid, or by adding hydrochloric acid or an alkali nitrate to a soln. of the corre- 
sponding nitrate. M. Raewsky obtained it by passing chlorine into a cone., boiling 
soln. of platinous tetramminochloride — by using a cold soln., and drying the 
product at 150 °, the monohydrate was formed ; C. Gerhardt, by boiling platinic 
tetrachlorodiammine, with aq. ammonia, and also by treating the hydroxychloro- 
tetramminonitrate with hydrochloric acid ; 0 . Carlgren and P. T. Cleve, by 
treating a soln. of dihydroxytetramminosulphate, acidified with hydrochloric acid, 
with barium chloride ; and A. Cossa, by mixing boiling soln. of 4*14 grms. of 
platinic chloride in 100 c.c. of water, and 8*67 grms. of platinous tetrammino- 
chloride in 350 c.c. of water — the product is mixed with some [Pt(NH3)4lPtCl4. 
N. S. Kurnakof!, I. I. Tscherniaef! and co-workers, H. and A. Euler, W. Odling, 
C. Weltzien, S. H. C. Briggs, C. Grimm, and J. A. N. Friend discussed the nature 
of this compound. This salt is a white, or pale yellow crystalline powder, and 
by slowly cooling a boiling soln., J. Gros obtained regular, octahedral crystals. 
A. Werner and A. Miolati found the mol. conductivities of soln. of a mol of the salt 
in 1000 and 2000 litres of water to be, respectively, 228'9 and 240-6 ; and G. Bredig 
gave 54-3 for the velocity of migration of the J[Pt(NH3)4Cl2l"-ion at 25 °. 
E. Rosenbohm studied the magnetic susceptibility. A. A. Griinberg and G. P. Faer- 
mann discussed the acidity of the salt. 

C. Grimm observed that platinic dichlorotetramminochloride is almost insoluble 
in cold water, and sparingly soluble in boiling water. A. R. Klien studied the action 
of water, acids, and alkaline soln. J. Thomsen, and H. and A. Euler observed that 
when hydrogen sulphide is passed through water with the salt in suspension, sulphur 
is precipitated and platinous tetramminochloride is formed. H. and A. Euler 
observed that warm, cone, sulphuric acid converts platinic dichlorotetrammino- 
chloride into the dichloro-sulphate ; and an excess of nitric acid yields the corre- 
sponding nitrate. J. Gros found that with molten potassium hydroxide, ammonia 
is developed, and there remains platinum mixed with potassium chloride ; 
P. T. Cleve also observed that the salt forms an orange-red soln. with cone, potash- 
lye, and ammonia is developed ; when this soln. is boiled it becomes pale yellow 
and deposits potassium chloride on cooling, and when the soln. is treated with water, 
white flecks, free from chlorine, are precipitated, and when the precipitate is 
heated it detonates. C. Grimm, J. Gros, and H. and A. Euler found that silver 
nitrate precipitates from the soln. about half the chlorine as silver chloride ; 
and C. Gerhardt observed that with a small excess of silver nitrate and a few 
minutes’ boiling, the reaction can be symbolized : [Pt(NH3)4Cl2]Cl2+3AgN034-H20 
=[Pt(NH3)4(0H)Cl](N03)2-f3AgCl-fHN03. L. A. Tschugaeff prepared platinic 

amidochlorotetramminochloride, [Pt(NH3)4(NH2)Cl ]Cl2. 

J. Reiset treated platinous tetramminochloride with an excess of platinic 
chloride and obtained platinic dicUorotetraniminochloroplatinite» [Pt(NH3)4Cl2]- 
PtCl4 ; he obtained the same salt by crystallization from a soln. of platinous tetram- 
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minochloroplatinite in a boiling soln. of platinic chloride ; P. T. Clcve, by mixing 
boiling soln. of platinic dichlorotetramminochloride and potassium chloroplatinite ; 
P. T. Cleve, and A. Cossa, by mixing soln. of platinic chloride and of platinous 
tetramminochloride ; and C. Gerhardt, by the action of chlorine on platinous 
tetramminochloroplatinate. The reddish-brown, crystalline powder is sparingly 
soluble in water ; and with silver nitrate, it precipitates silver chloride, and forms 
platinic hydroxychlorotetramminonitrate. C. Gerhardt obtained platinic dichloro- 
tetramminochlOFOplatinate, [Pt(NH 3 ) 4 Cl 2 ]PtClft, by passing chlorine into water 
with platinous tetramminochloroplatinite in suspension ; C. Grimm, by passing 
chlorine into a soln. of platinous tetramminochloride ; and P. T. Cleve, by mixing 
sodium chloroplatinate with platinic dichlorotetramminonitratc. The crystals 
are quadratic plates or octahedra, with the colour of potassium dichromate ; they 
do not lose weight at 100° ; and when boiled a short time with silver nitrate, 
precipitate three-quarters of the contained chlorine as silver chloride. 

E. A. Hadow prepared platinic hydroxychlorotetramminochloride, 
[Pt(NH 3 ) 4 (OH)Cl]Cl 2 , by mixing a hot cone. soln. of the corresponding nitrate 
with an excess of ammonium chloride ; he considered it to be a hemihydratc, but 
P. T. Cleve observed that the salt is anhydrous when dried at 100°. C. W. Blom- 
strand, P. T. Clcve, and W. Odling discussed the constitution. The vsnow- white 
precipitate consists of rhombic prisms, sparingly soluble in water. 

P. T. Cleve obtained platinic trichlorotriamminochloride» [Pt(NIl3)3Cl3lC1, 
in pale yellow, rhombic or hexagonal plates by boiling platinous nitratotriammino- 
nitrate with aqua regia, and drying the crystalline product at 100°. A. Werner 
and A. Miolati found that the mol. conductivities of soln. of a mol of the salt 
in 500, 1000, and 2000 litres are, respectively, 9143, 96-75, and 106*5. The con- 
ductivity of the first-named soln. changed to 97-5 in 3 hrs. and to 106-5 in 24 hrs. 

C. Gerhardt prepared platinic ^mr^^-tetrachlorodiarnmine, [Pt(NH 3 ) 2 Cl 4 ], 
by passing chlorine into boiling water with platinous ^mw.s’-dichlorodiammine 
in suspension until the pale yellow salt becomes lemon-yellow and a drop of the 
liquid forms yellow crystals on cold glass. C. Grimm employed a similar process, 
and P. T. Cleve, and W. Odling employed aqua regia or potassium permanganate 
as oxidizing agents in place of chlorine ; and L. A. Tschugaef! and W. Chlo})in, ozone 
in hydrochloric acid soln. S. M. Jorgensen oxidized a boiling hydrochloric acid 
soln. of platinous ^rans-bispyridinodiamminochloride with potassium permanganate, 
and allowed the soln. to cool slowly. W. Lossen, and H. Alexander obtained the 
salt as a by-product in the preparation of hydroxylamine hydrochloride in the 
mother-liquor remaining after the removal of ammonium chloride by platinic 
chloride ; and F. Hoffmann observed that it is formed when platinic ci.s--dihydroxyl- 
aminediamminochloride is boiled with hydrochloric acid. The nature of the com- 
pound was discussed by E. Gapon, C. Weltzien, C. Gerhardt, W. Odling, 
S. H. C. Briggs, S. M. Jorgensen, and A. Werner and co-workers. The lemon- 
yellow, crystalline powder consists of octahedral or quadratic plates. According to 
E. G. Cox and G. H. Preston, the crystals of the a-salt are lemon-yellow, tetragonal 
— sometimes bipyramids — usually tabular on the (OOl)-face ; and the X-radiograms 
corresponded with a cell having a=5*72 A., 10-37 A., and 2 mols. per unit 

cell, so that the calculated sp. gr. is 3-61, and the observed result is 3-3. Each 
ammonia group in the cell is surrounded by 8 chlorine atoms, belonging to its own 
or adjoining molecules, and each chlorine atom is surrounded by 4 ammonia mols. 
The jS-salt forms lemon-yellow rhombic plates tabular on the (010) -face and bounded 
by the (lOl)-face or the (lOO)-face. The crystals are sometimes distorted. The 
cell dimensions are 0=10*0 A,, 6=11*2 A., and c=6-0 A. There are four molecules 
per unit cell, and the calculated sp. gr. is 3-6, when the found value is 3-3. 
P. T. Cleve observed that the crystals begin slowly to decompose at 200° to 216°, 
and F. Hoffmann added that no explosion occurs. E. Petersen observed that a 
mol of the salt dissolved in 250 litres of water depressed the f.p. 0-028° ; and 
A. Werner and A. Miolati observed that the electrical conductivity of the soln. 
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containing a mol of the salt in 1000 litres is practically zero immediately after the 
salt has dissolved, but as time goes on, hydrolysis occurs, and after a minute, the 
mol. conductivity, /x, of a soln. with a mol of the salt in 1000 litres, after t minutes, 
was : 

i . . . 1 4 7 10 15 20 60 

^ . 4-43 8*17 11*95 14*92 20*15 23*88 33*40 

E. Petersen found the conductivity of soln. with a mol of the salt in v litres to be : 

V . 125 250 500 1000 2000 4000 

lato'’ . ~ 116*5 123*5 128*5 128*8 128*6 

nat25°. . 135*2 142*3 155*5 180*0 204*9 242*3 

E. Rosenbohm studied the magnetic susceptibility. W. Odling, and W. Lossen 
observed that the salt is sparingly soluble in cold water but more soluble in hot 
water ; and P. T. Cleve observed that 100 parts of water at 0° dissolve 1 part of 
the salt, and at 1(X)”, 2*94 to 3*03 parts. C. Gerhardt, and P. T. Cleve found that 
boiling sulphuric acid, or nitric acid attacks the salt, but boiling aq. ammonia 
forms a pale yellow soln. of platinic dichlorotetramminochloride, from which 
alcohol precipitates a white, gum-like mass, soluble in water. A soln. of potassium 
hydroxide dissolves the salt without the evolution of ammonia, and a dirty yellow 
precipitate is formed when acids are added to the golden-yellow soln. The chlorine 
is all precii)itated when a soln. of the salt is boiled for a long time with silver nitrate. 

P. T. Cleve prepared platinic m-tetrachlorodiammine» [Pt(NH 3 ) 2 Cl 4 l, by 
treating jilatinous m-dichlorodiammine with chlorine, or boiling it with nitric 
acid ; and S. M. Jorgensen, by the action of a cone. soln. of ammonium chloride 
on silver dihydroxychloroplatinate. The orange-yellow powder consists of 
rhombic or hexagonal plates, or needles. According to P. T. Cleve, the salt loses 
no weight at 160°, but becomes olive-green; at 210°, it becomes dark green; 
and at about 240°, slowly decomposes. E. Petersen found that the lowering of 
the f.p. of a soln. with a mol of the salt in 250 litres is 0*014°. A. Werner and 
A. Miolati found the electrical conductivity of aq. soln. is nearly zero 
immediately after the salt has dissolved, but as time goes on, hydrolysis occurs, 
and the conductivity increases, E. Petersen gave for the conductivities of 
soln. with a mol of the salt in 125, 250, 500, and 1000 litres at 25°, respectively, 
16*9, 20*6, 24*0, and 27*3 ; and for a soln. of a mol of the salt in 1000 litres : 

Ago of solution .0 5 15 30 60 minutes 

Mol. conductivity . 25*6 32*0 39*6 53*3 79*2 

The nature of the salt was studied by A. Werner and C. H. Herty, and A. Miolati. 
P. T. (/leve said that 100 parts of water dissolve 0*333 part of salt at 0°, and 1*54 
parts at 100°. The salt is not decomposed by cone, sulphuric acid; sulphur dioxide 
in the boiling aq. soln. forms platinous m-hydrosulphitochlorodiammine, and 
alkali-lye forms a pale yellow soln. without the evolution of much ammonia. 

P. T. Cleve reported platinic tetrachlorotetrammine, Pt(NH3)4Cl4.H20, to 
be obtained by heating platinic dihydroxytetrammine, Pt 2 (NH 3 ) 4 (OH) 2 .H 20 , with 
aqua regia. The yellow, amorphous powder is dried at 100°. B. E. Dixon prepared 
silver chlorodiamidotriamminochloride, [Ag 3 {Pt(NH 3 ) 3 (NH 2 ) 2 Cl} 2 ]Cl 5 ; and silver 
platinic hydroxytriamidodiamminochloride, [Ag 2 {Pt(NH 3 ) 2 (NH 2 ) 3 (OH)}]Cl 2 . 

P. T. Cleve prepared platinic dih3fdroxydiclUorobisaniidoliexamminochloride, 



by the action of hydrochloric acid on the nitrate of the series, and drying the pro- 
duct over sulphuric acid, or at 100°. The snow-white, acicular crystals are sparingly 
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soluble in water ; and silver nitrate precipitates all the chlorine from the salt in 
aq. soln. 

Flatinic chloride forms a number of complex salts with the alkyl and other amines, 
Bulphines, selenines, phosphines, etc. S. M. Jorgensen ’ prepared platinic dichloroquater- 
methylaminechloride, [Pt(CH,NH 2)40121012; 1 . I. Tscherniaeif, platinic dichloroethylene- 
diaminopyridinoamminochloride, [Pt(NHa) en py OlglOlg ; platinic dichlorcthylenediamino- 
diamminochloride, [Pt(NH,)2 en 012)012 ; platinic trichloroethylenediaminoamminochloride, 
[Pt(NHs) en OIslOl ; platinic trichloropyridinoethylenediaminochloridc, ( Pt en py Ol^jOl ; 
platinic trichloropyridinoethylenediaminochloride, [Pt(NH3) CI3IOI ; platinic trichloro- 
pyridinoethylenediaminochloride, [Ptenpy OI3IOI.2H2O ; platinic trichloropyridinocthylene- 
diaminochloridc, [Pt en py OI3IOI ; platinic dichloronitritopyridinoethylenediaminochloride, 
[ Pt en py (NO 2)01]01 ; platinic chlorodinitritopyridinoethylenediaminochloride, [Pt en py (NO2) gCl J 
OI.2H2O ; platinic chlorodinitritopyridinoethylenediaminohydroxidc^ [Ptenpy (NO 3)201 lOH; 
platinic chloroamidonitritopyridinoethylenediaminochloride, [Ptenpy (NH3)(N02)01]01.2H30 ; 
platinic chloronitritopyridinoethylenediaminoanunonochloride, [Pt(NHs) en py (N02)01]Cl3 ; 
platinic chloronitritoethylenediaminodiamnUnochloride, [Pt(NH3)2en(N02)01]0l2, and platinic 
dichloroethylenediaminodiamminochloride, [Pt(NH3)2enOl2]Ol2, and its isomerido ; platinic 
dichloronitritopyridinoethylenediaminochloride, [Pt en py ( NO g )01 glCl , an d its isomorides ; 
platinic dichloronitritopyridinocthylenediaminohydroxide, [Ptenpy (NOalOl 2 lOH, and its iso- 
merides ; platinic dichloronitritoethylenediaminoamminochloride, [Pt(NH3)en(NO2)Cl2l0l, and 
its isomerides ; 0 . A. Wurtz, T. Anderson, E. Duvillier and A. IBuisine, E. W. O. de Ooriinck, 
A. Ries, P. Groth, O. Luedecke, E. von Meyer, A. W. Hofmann, L. Borend and 0 . Stoohr, 
0 . M. Wetherill, O. Mondius, and E. Schmidt described platinic bismcthylaminehydrochloride, 
2(0Ha)NHg.H01.Pt0l4 ; E. Duvillier and A. Buisine, V. Meyer and M. Lecco, C. Oiamician 
and P. Silbor, J. Bertheaume, W. H. Bresler, A. Ries, J. A. le Bel, T. H. Hjortdahl, O. Lue- 
decke, H. TopsOe, and P. Groth, platinic bisdimcthylaminehydrochloride, 2(OH3)2NH.HCl.PtCl4, 
or 2 (CH 3 ) 2 H 2 NCl.PtCl 4 ; E. Duvillier and A. Buisine, L. J. Eisonberg, L. Kuorr, R. Will- 
stiitter, A. Ladenburg, A. W. Hofmann, O. Luedecke, J. Schabus, A, Ries, J. Bor- 
theaume, and T. Langoli, platinic bistrimethylaminehydrochloridc, 2(CH3)3N.HGl.PtCl4 ; 
and A. W. Hofmann, H. TOpsOe, A. Ries, E. Duvillier and A. Buisine, E. Duvillier, 

O. Luedecke, E. Schmidt and L. Krauss, and O. Klein, platinic bistetramethylammonium- 
chloride, 2 ( 0 H 3 ) 4 N 01 .Pt 0 l 4 . H. Wolffram prepared platinic dichloroquaterethylamine- 
chloride, [Pt(G2H6NH2)4Gl2]Gl2 ; and A. Oossa, platinic dichloroquaterethylaminechloro- 
platinite, [Pt(G2H5NH2)4Gl2jPtGl4 ,* P. 0 . Ray and co-workers, platinic biscthylamino- 
chloride, PtGl 4 ( 02 H 3 NH 2)2 ; 0 . A. Wurtz, J. Tafel, F. W. Olarke, F. L. Sonnenschoin, 
E. Diepoldor, J. Schabus, A. Ries, A. W^. Hofmann, A. des Oloizeaux, P. Groth, and 
H. TOiisOe, platinic bisethylaminehydrochloride, 2 (G 2 H 6 )NH 2 .HGl.PtCl 4 ; A. W. Hofmann, 
E. Duvillier and A. Briisine, H. Muller, J. Schabus, A. Ries, and H. TOpsOe, platinic bisdi- 
ethylaminehydrochloride, 2 (G 2 H 5 )aNH.HCl.PtCl 4 ; F. L. Sonnenschein, A. W. Hofmann, 
E. Duvillier and A. Buisine, A. Ries, and H. Malbot, platinic bistrlcthylaminehydro- 
chloride, 2 (CaH 6 ) 3 N.HGl.PtGl 4 ; H. Reihlen and E. Flohr, platinic tetraethylamine chloride, 
!Pt"ae 4 lOl 2 .[Pt''"ae 4 Gl 2 l. 4 HaO ; W. Lessen, P. Groth, A. Ries, J. Schabus, A. W. Hofmann, 
H. Malbot, E. Duvillier and A. Buisine, 0 . Weltzien, F. L. Sonnenschein, O. Klein, and 

J. A. le Bel, platinic bistctraethylammoniumcbloride, 2 ( 02 H 3 ) 4 N 01 .Pt 0 l 4 . 

J. A. le Bel, and P. Groth described a complex salt of platinic methyl- 
ethylaminehydrochloride, ( 0 H 3 )(C 2 H 5 )NH,HGl.PtGl* ; Z. H. Skraup and D. Wieg- 
mann, J. A. le Bel, and K. Lippitsch, platinic bismethylethylaminehydrochloride, 
2(GH3)(GaH6)NH.HGl.PtGl4 ; J. A. le Bel, and A. Ries, platinic bisdimcthylethylamine- 
hydrochloride, 2 (GH 3 ) 2 (G 2 H 6 )N.HGl.PtGl 4 ; V. Meyer and M. Lecco, T. H. Hjortdahl, 

P. Groth, A. Ries, and H. TopsOe, platinic bismethyldiethylaminehydrochloride, 2(GH3)- 
(G2H5)2N.HGl.PtOl4 ; O. Klein, A. Ries, and H. TOpsOe, platinic bistrlmethylethylammo- 
nium chloride, 2 (CH 8 ) 3 (C 2 H 5 )NCl,PtCl 4 ; V. Meyer and M. Lecco, A. Ries, and H. Topsfte, 
platinic blsdimethyldiethylanunoniumchloride, 2 (CH 3 ) 2 (C 2 H 3 )*NCl.PtCl 4 ; A. W Hofmann, 
A. Ries, P. Groth, O. Klein, J. A. le Bel, and H. Topsde, platinic bismethyltriethylammonium- 
chloride, 2 (CH 3 )(C 2 H 3 )gNCl.PtCl 4 ; A. Ries, platinic tetramethylammoniumtrimethylethyl- 
ammoniumchloride, (CH3)4NCl.(CH3)3(CaH6)NCl.PtCl4 ; A. Ries, platinic tetramethyl- 
anunoniumtrimethylethylammoniumchloride, (CHa)4NCl.(CH3)8(C2H6)NCl.PtCl4 ; and A. Ries, 
platinic trimethylethylammoniumdimethylethylammoniumchloride, (CH3)3(C2H3)NC1.(CH3)2- 
( C gH 3 ) gNCl. P tCl 4 . 

T. Anderson, Z. H. Skraup and D. Wiegmann, T. H. Hjortdahl, A. W. Hofmann, 

K. Lippitsch, H. T 6 ps 5 e, A. Ries, O, Mendius, and P. Groth, platinic bis-n-propylaminehydro- 
Chlorlde, 2(C3H7)NH2HCl.PtCl4 ; A. Siersch, J. Tafel, T. H. Hjortdahl, A. Ries, H. Stein- 
metz, A. W. Hofmann, and E. Duvillier and A. Buisine, platinic bls-i-propylaminehydro- 
chloride, 2(C3H7)NH2.HCl.PtCl4 ; J. A. le Bel, A. Ries, and P. Groth, platinic bis-n-dlpropyl- 
aminehydrochloride, 2(C3H7)2NH.HCl.PtCl4 ; A. Siersch, A. Ries, and J. A. le Bel, platinic 
bls-i-dlpropylamlnehydrochloride, 2(C,H2)2NH.HCl.PtCl4 ; A. Ries, P. Groth, and J. A. le Bel, 
platinic bis-l-propyl-n-propylaminehydrochloride, 2(C3H7)(C3H7)NH.HCl.PtCl4 ; H. Malbot, 
A. Ries, J. A. le Bel, and P. Groth, platinic bistripropylamlne^drochloride, 2(C3H7)3N.HC1. 
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PtCL; A. Ries, and P. Groth, platinic tetrapropylammoniumohloride, 2(CaH7)4NCl.PtCl4 ; 
J. A. lo Bel, andp. Grotb, platinic dimethylaminedipropylaminehydrochloride, (CH,)2NH.HC1. 
(CaH,)2NH.HCl.PtCl4 ; R. Stbrmor and V. von Lepel, J. A. le Bel, A. Ries, and P. Groth, 
platinic bismethyl-n-propylaminehydrochloride, 2(CH3)(C3H,)NH.HCl.PtCl4 ; J. A. le Bel, 
A. Ries, and P. Groth, platinic bismethyl-i-propyiaminehydrochloride, 2(CH3)(C3H7)NH.HC1. 
PtCL ; J. A. lo Bel, and A. Ries, platinic dimethylaminedimethylpropylaminehydrochioride, 
(CH3)2NH.HCl.(CH3)2(C3H,)N.HCLPtCl4 ; J. A. lo Bel, M. Passon, and A. Ries, platinic 
bismethyl-n-dipropylaminehydrochloride, 2(CH3)(C3H7)aN.HCl.PtCl4 ; J. A. le Bel, A. Ries, 
and Groth, platinic bismethyl-i-dipropylamlnehydrochloride, 2(CH3)(CaH7)2N.HCl.PtCl4 ; 
T. J,.angeli, A. Ries, and J. A. le Bel, platinic bistrimet^l-n-propylammoniumchloride, 
2(CHa)3(C3H7)NCl.PtCl4 ; H. and A. Malbot, J. A. le Bel, and A. Ries, platinic bistrimethyl- 
i-dipropylammoniumchloride, 2(CH3)3(CaH7)NCl.PtCl4 ; A. Ries, and J. A. le Bel, platinic 
bisdimethyldipropylammoniumchloride, 2{CH3)2(C3H7)2NCl.PtCl4 ; A. Ries, and P. Groth, 
platinic bismethyltripropylammoniumchloride, 2(CH3)(C3H7)3NCl.PtCl4, and its hve modi- 
fications ; E. Cornanducci and M. Arena, P. Groth, A. Ries, and J. A. le Bel, platinic 
bisethyl-n-propylaminehydrochioride, 2(C2H6)(C3H7)NH.HCl.PtCl4 ; A. Ries, A. Schuftan; 
and J. A. lo Bel, platinic bisethyM-propylaminehydrochloridc, 2(C2H5)(C8H7)NH.HCl.PtCl4 , 
A. Rios, and P. Groth, platinic bisdiethylpropylaminehydrochloride, 2(CaH5)2(C3H7)N.HCl. 
i*tCl4 ; J. A. le Jiol, E. Cornanducci and M. Arena, M. Passon, A. Ries, and P. Groth, 
platinic bisethyidipropylaminehydrochloride, 2(C2H3)(C3H7)2N.HCl.PtCl4 ; O. Mendius, 
J. A. lo Bel, and A. Ries, platinic bistriethylpropylanunoniumchloride,2(C2H5)3(C8H7)NCl.PtCl4 ; 
A. Rios, and J. A. le T^oi, platinic bisdiethyldipropylammoniumchloride, 2(CaH5)2(C8H7)8NCl. 
JHCI4 ; J. A. le Bel, A. Ri^s, and P. Groth, platinic bisethyltripropylammoniumchloride, 
^(c'2H5)(C3H7)3NCl.Pt('l4 ; A. Ries, J. A. lo Bel, and P. Groth, platinic bismcthylethylpropyl- 
aminehydrochloride, ; J. A. lo Bel, and P. Groth, platinic 

methylethylaminedipropylaminehydrochloride, (CH3)(C2H8)NH.HCl.(C3H7)2NH.HCl.PtCl4; 
A Ries, and J. A. lo Bol, platinic bisdimethylethylpropylammoniumchloride, 2(CH3)2(C2H8)- 
^ platinic bismethyldiethylpropylammoniumchloride, 2(CH8)(C2H6)2- 

platinic bismethylethyldipropylammoniumchloride, 2(CH3)- 
(I 2tl6)(l^3“7)a^l-'l-Pt'Cl4. E. G. Mann obtained a series of derivatives of platinic tetra- 
chlorotriamlnopropanes, lPt(NH 8 .CH,,CH(NHj)CH,(NH,)C 1 . 1 . 

A. Liobon and A. Kossi, E. Linnomann and V. Von Zotta, A. Kies, and P. Groth 

doBcritKMl platinic bls-n-butylaminehydrochloride, 2(C4H,)NH8.HCl.PtCl, ; E. Duvillior 

oJnxi platinic bis-i-butylaminehydrochloride, 

-(LjrijjJNHg.iii/I.l tCl4 ; E. Linnemann, A. Ries, B. Braumer, and M, Freund and F. Lenze, 
platinic bis-tertiary-butylaminehydrochloride ; A. Lioben and A. Rossi, platinic bis-n- 
dlbutylamlnchydrochloridc, 2 (C\H,) 8 NH.HCl.PtCl. ; H. Malbot, A. R.es, A. Ehrenborg, 
J . A. le Bel, and 1 . (,roth, platinic bis-i-dibutylaminehydrochloride, 2(C4H8)aNH.HCl.PtCl4 ; 

platinic bis-n-butylaminehydrochloride, 2(C4H8)3N.HCl.PtCl4 ; 
A* Malbot, platinic bis-l-tributylaminehydrochloride, 2(C4H8)3N.HCl.PtCl4 ; 

A. Ri( S, two modifications of platinic bis-i-tctrabutylammoniumchloride, 2(C4H8)4NCl.PtCl4 ; 

platinic bismethyl-n-butylaminehydrochloride, 
hvdrochloiwe bismethyl-i-butylamine- 

P CVoth A ^ l^sethyl-n-butylanUnehydrochloride, 2(C2H8)(C4He)NH.HCl.PtCl4 ; 

2(b8Hlc:H.lNHla/tCU 

of pUtlnlc blstriethywWamLniumchlSide 2(a^ modifications 

and A, von Krostc-Huolsiiot^^^^^^^^tl »)8NCl.PtCl4 ; W. Marckwald 

2 (CH,)(C. H T(C H iN Hra ptn w’m ‘".““"l®, “fmethyleUiyH-butylamlneliydrochloride, 
platinic bls-i-propyl-l Wai^n^droihloridV UC H INH Ptn x p • ’ 
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W. Rudneff, A. Ries, and P. Groth, two modifications of the compound with tertiary amyl. 
A. W. Hofmann, A. Ries, and J. A. lo Bel studied platinic bisdiamylaminehydrochloride, 
2(C5H^)2NH.HCl.PtCl4, with w-amyl ; R. T. Plimpton, and R. D. Silva, the compound 
with inactive iso-amyl, and R. T. Plimpton, the compoimd with active iso-amyl. 
A. W. Hofmaim studied platinic bistriamylaminehydrochloride, 2(C5Hii)3N.HCl.PtCl4, 
with n-amyl ; R. T. Plimpton, and R. D. Silva, with inactive iso-amyl ; and R. T. Plimpton, 
with active iso-amyl. A. W. Hofmann described platinic bistetramylammoniumchloride, 
2(C5Hii)4NCl.PtCl4 ; R. St6rmer and V. von Lepel, platinic bismethyl-i-amylaminehydro- 
chloride, 2(CH3)(C6Hii)NH.HCl.PtCl4 ; J. A. le Bel, and A. Ries, platinic bistrimethylamyl- 
ammoniumchloride, 2(CH,)8(C3Hii)NCl.PtCl4, with active amyl ; H. and A. Malbot, 
O. Schmiedeberg and E. Harnack, J. A. le Bel, A. Ries, and P. Groth, with iso-amyl. 
J. A. le Bel, A. Ries, and P. Groth studied platinic bisethyl-i-amylaminehydrochloride, 
2(C2H5)(CgHii)NH.HCl.PtCl4, with n-amyl, and A. Durand, with inactive amyl. 
A. W. Hofmann described platinic bisdiethyl-i-amylaminehydrochloride, 2(CaH5)2(C6Hu)N. 
HCl.PtCl4, also platinic bistriethyl-i-amylammoniumchloride, 2(CaH5)8(CgHn)NCl.PtCl4 ; 
and platinic bismethylethyl-i-amylaminehydrochloride, 2(CH3)(C2Hg)(C5Hii)N.HCl.PtCl4 ; 
S. B. Schryver and J. N. Collie, platinic bismethyldiethylamylammoniumchloride, 
2(CH3)(CaHg)a(C5Hii)NCl.PtCl4 ; with inactive n-amyl, and i-amyl ; and J. A. le Bel, 
and P. Groth, platinic methylethylpropyM-amylammoniumchloride, 2(CH3)(C2Hg)(C3H-)- 
(CgHii)NCl.PtCl 4 . 

A. Cahours and A. W. Hofmann, H. Malbot, and C. Liobermann and C. Paal described 
platinic bisallylanUnehydrochloride, 2 (CsH 5 )NH 2 .HCl.PtCl 4 ; A. Cahours and A. W. Hof- 
mann, and H. Malbot, platinic bistriallyamlnehydrochloride, 2(C3Hg)sN.HCl.PtCl4 ; and 
platinic bistetrallylammoniumchloride, 2(CaH6)4NCl.PtCl4 ; J. Weiss, H. and A. Malbot, 
and A. Partheil, platinic bistrimethylallylammoniumchloride, 2(CH3)3(C3H5)NCl.PtCl4 ; 
A. Rinne, and C. Liebermann and C. Paal, platinic bisethylallylaminehydrochloride, 
2 (C 2 Hg)(C 3 Hg)NH.HCl.PtCl 4 ; A. Rimie, and C. Liebermann and C. Paal, platinic bis- 
diethylallylaminehydrochloride, 2{C2Hg)2(C8Hg)N.HCl.PtCl4 ; E. Reboul, platinic bistriethyl- 
allylammoniumchloride, 2 (C 2 H 6 )a(CaH 5 )NCl.PtCl 4 ; C. Liebermann and C. Paal, platinic 
bispropylallyaminehydrochloride, 2 (C 3 H 7 )(C 3 Hg)NH.HCl.PtCl 4 ; and P. Grotli, and C. Liober- 
mann and C. Paal, platinic bisdipropylallylaminehydrochloride, 2(C3H7)2(C3Hg)N.HCl.PtCl4. 

N. S. KurnakofP,^ and A. Sclileicher and co- workers prepared platinic dichlorobisethylene- 
diaminechloride, [Pt{C2H4(NH2)2}aCl2]Cl2, and platinic dichlorobisethylenediaminechlorocuprate, 
[Pt{C2H4(NH2)a}2Gl2lCuCl4, as well as a complex with platinous bisethylenediamine- 
chlorocuprate — vide supra, F. M. Jiiger studied the crystals of the first-named salt. 
W. Schacht, and C. Neuberg prepared platinic ethylcnediaminehydrochloride, C2H4(NH2)2* 
2HCl.PtCl4 ; J. Lifschitz and E. Rosenbohm studied the optical properties of platinic 
trisethylenediaminochloride, [Pt on3]Cl4.2*5 aq. A. P. Smirnoff obtained platinic trispropylene- 
diaminochloride, [Pt(C8H4N2H4)3]Cl4.H20, in its racemic, and dextro-, and laivo-forrns. 
A. Werner, platinic tetrachloroprbpylenediamine, [Pt{C3He(NH2)2}Cl4] j A. Werner, platinic 
dichlorobispropylenediaminechloride, [Pt{C3He(NH2) 2)2^1 zlClg ; and A. W. Hofmann, platinic 
propylenediaminehydrochloride, C 3 He(NH 2 ) 2 . 2 HCl.PtCl 4 . L. A. Tschugaoff and co-workers 
prepared platinic chloroamidotetraniminochloride, LPt(NH3)4(NH 2)ClJCl2 ; and F. G . Mann, pla- 
tinic tetrachloro-jSjS^/S'Mriaminopropanemonohydrochloride, [Pt(NH2.CH2.CHNHa.CH 2.NH2)- 
(HCl)Cl4J.HaO ; and platinic tetrachloro-jSjS^/S' -triaminopropanemonohydrochloroplatinate, 
[Pt(NHa.CH 2 .CHNH 2 .CH 2 NH 2 )(HCl)l 2 PtCl 4 .H 20 ; platinic dichloro-i 3 i 3 'i 3 "-triaminotriethyl- 
aminochloride, [PtN(C2H4.NH2)8Cl2]Cl2, platinic dichloro-jSjS'jS^'-triaminotriethylaminochloro- 
platinate, [PtN(C2H4.NH2)3Cl2]PtCl4.2H20 ; and also 3PtCl4.2N(C2H4.NHa)3.6HC1.10H2O. 

1 . 1 . Tscherniaoff and A. N. Fedorova prepared platinic dichloroethylenediaminodiammine, 
[Pt(NH3)aenCl2lCla ; and platinic nitritochloroethylenediaminodiammine, [Pt(NH3)2on- 
(NOalClJCl a- The former reacts reversibly with aq. ammonia to form a mixed pentammine, 
LPt(NH3)3enCl]X3, and hexamine, [Pt(NH3)4 enJX4. I. I. Tscherniaoff prepared three 
of the four possible isomorides of platinic nitritodichloroethylenediaminomethylamino- 
chloride, [Pten (CH8.NHa)(NOa)Cl2]Cl ; and also the optical isomerides of platinic dinitrito- 
chloroethylenediaminomethylaminochloride, [Pten(CH8.NH8)(N02)2Cl]Cl ; and of platinic 
dinitritochloroethylenediaminopyridinochioride, [Ptenpy (NOglaClJCl ; I. I. Shukoff and 
O. P. Shipulina studied the absorption of platinic trichioroamminoethylenediaminochloridey 
[Pt(NH3) en ClaJCl, by charcoal. F. G. Mann obtained platinic tetrachlorodiaminodiethyl- 
aminohydrochloride, [Cl4Pt(HaN.CaH4)aNH.HCl], the corresponding platinic tetrachloro- 
diaminodietbylaminohydrochloridechloroplatinate, [Cl4Pt(H2N.CaH4) 2NH.HCI] 2PtCl4.H 2O, and 
platinic trichlorodiaminodiethylaniine,LPtCl3.(H2N.C2H4)2NH]. F. G. Mann and W. J. Pope 
prepared optically active platinum tetraohlorotriaminopropanemonohydrochloride, 

CHa.NH2.HCl 

Cl . * 

CK • /NHa— CH 
>Pt<' 

CK^^ " NHa— CH, 

E. Fischer,<^ and E. Renouf prepared platinic blsdimethylhydrazinehydrochloride, 
2 (CHa) 2 N 2 Ha.HCl.PtCl 4 ; E. Fischer, platinic bisdiethylhydrazinehydrochloride, 2 (C 2 Hs) 2 - 
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N. Hj.HCl.PtCL ; and L. A. Tschugaeff and co-workere, platinic earbylamlnohydiszino- 

ehloride, and a chloroplatinate, and L. A. TsehugaefE and A. S. Samsonova also prepared 
some complexes with hydroxylamine. .... 

A. W. Hofmann,® T. Anderson, and E. Lippmann and G. Vortmann prepared platinie 
blsanllinehydrochloride, 2CeHftNH2.HCl.PtCl4 ; O. Widman, platinic bls-m-toluidlnehydro- 
Chloride, 2C,H7NH«.HCI.PtCl4 ; A. W. Hofmann, and J. S. Muspratt and A. W. Hofmann, 
platinic bis-p-toluidinehydrochloride, 2C7H7NH2.HCl.PtCl4 ; O. Pieper, platinic blsxylidlne- 
hydrochloride, 2C8H4NH2.HCl.PtCl4, and isomeric forms were obtained by H. Strassmann, 
K. Paterno and P. Spica, and E. Bamberger and W. Lodter. H. W. Dudley studied various 
choline chloroplatinates - e.g. propionylcholincchloropiatinatc ; n-butyrylcholinechloro- 
platinate ; n-valerylcholinechloroplatlnate ; n-hexolcholinechloroplatinate ; and decoylcholine- 
chloroplatinate. 

T. Anderson,’ C. G. Williams, J. G. Gentele, C. W. Blomstrand, A. Wurtz, C. Lieber- 
mann and O. Paal, P. W. O. do (’oninek, S. G. Hedin, A. Werner and F. Fassbender, 
P. C. Jiay and eo-workers, I. I. Tsehemiaeff and A. M. Rubinstein, A. Werner, and 
8. M. .J(>rgenH(m studie<l the compounds of platinic chloride with pyridine. C. W. Blom- 
strand, S. M. J6rgensen, T. Anderson, and S. G. Hedin prepared platinic trans-tctrachloro- 
bispyridine, I Pt(CfiH6N)2Cl4l, and A. Cossa, A. Werner and F. Fassbender, T. Anderson, 
(3. Licbcrmann and C Paal, L. Balbiano, C. G. Williams, E. Koefoed, and S. G. Hedin, 
platinic cis-tetrachlorobispyridine, [Pt(C5H5N)2Cl4]. S. G. Hedin prepared platinic dlchloro- 
quaterpyridinechloride, |Pt(CgHgN)4Cl2]Cl2.7H20 ; A. Cossa, platinic dichloroquater- 
pyridinechloroplatinite, (Pt(CftH6N)4Cl2jPtCl4 ; S. G. Hedin, and S. M. Jorgensen, platinic 
dichloroquaterpyridinechloroplatinate, [Pt(C5H5N)4Cl2lPtCle ; and a complex with platinic 
jientachloropyridine, |Pt(C5H5N)4Cl2l[Pt(C5H5N)Cl5l2.2H20. T Anderson, F. C. Garrett 
and J. A. Smytho, H. Woidel and K. Hazura, G. Ciamician and P. Silber, W. KOnigs, 
A. Laden burg, M. Delepine and R. Sornet, R. Meyer and A. Tanzen, V. von Lang, and 
C. G. Williams, platinic bispyridinehydrochloride, 2C£HBN.HCl.PtCl4; T. Anderson, P. T. Cleve, 
S. M. JorgfHison, C. Lieberinami and C. Paal, and A. Werner and F. Fassbender prepared 
pyridinium pyridinepentachloroplatinic acid, [Pt(C5H5N)ClBJH(CBH5N), as well as the 
salts lithium pyridinepentachloroplatinate, LiLPt(C6HBN)ClBl.nH20 ; sodium pyridine- 
pentachloroplatinate, Na[Pt(CBHBN)ClBl.nH20 ; potassium pyridinepentachloroplatinate, 
K(Pt(CBHBN)(ilBl ; rubidium pyridinepentachloroplatinate, Rb[Pt(CBHBN)Cl 6 ] ; emsium 
pyridinepentachloroplatinate, C8|Pt(06HBN)Cl5]. S. M. Jorgensen jireparod platinic tetra- 
chloropyridineammine, ti't(NH3)(CBHBN)Cl4l ; S. M. Jorgensen, platinic hexachlorobispyri- 
dinediammine, f*t2(NH3)a(CBH5N)3Cle ; F. Forster, platinic dichlorodicarbonylbispyridine, 
Pt2(CO)2(CBH6N)2Cl2, and the complex salt Pt2(C())2(C5HBN)aCl2[Pt(CBH6N)aCl2]a. 
S. J. Klioninschenkolf studied platinic ethylenediaminobispyridinotetrachloride. 

T. Anderson,® T. Wertboiin, H. Vohl, C. G. Williams, and A. H. Church and E. Owen 
studied the compounds of picolino with platinic chloride. J. Dewar, H. Vohl, F. W. O. de 
Coninck, and W. Ramsay studied platinic tetrachloropicoline, fPt(CBH7N)Cl4] ; and platinic 
tetrachlorobispicoiine, (Pt(C4H7N)2Cl4] ; H. Weidel, A. Baeyer, J. N. Collie and W. S. Myers, 
F. C. Garrett and J. A. Smytho, H. Frese, E. Diirkopf and M. Schlaugk, A. Ladenburg, 

O. Langis H. Goldschmidt and E. J. Constam, and C. Stoehr, platinic bis-a-picolinehydro- 
chloride,2(/4H,N.HCl.PtCl4, or [Pt(CeH7N)2Cl4l,as well as the vnonohydratey and E. Seyfferth 
roiiorted the dihydrate. A. Hesc^kiel, H. Woidel, A, Baeyer, C. Stoehr, P. Schwarz, A. Laden- 
burg, A. Ladenburg and J. Siebor, J. Mohler, and F. Bacher prepared platinic biS-jS-picolinc- 
hydrochloride, 2C4H7N.HCl.PtCl4, or [Pt{CeH7N)2Cl4] ; and A. Ladenburg, A. Behrmann 
and A. W. Hofmann, O. Lange, S. Gabriel and J. Colman, and K. E. Schultze, platinic bis- 
y-picolinehydrochlorido, 2CeH-N.HCl.PtCl4. T. Anderson, A. Baeyer, and C. Stoehr 
prepared picolinium jS-picolinepentachloroplatinate, [Pt(CflH7N)ClB]H(CeH7N). 

T. Anderson , A. H. Church and E. Owen, C. G. Williams, and H. Vohl jirepared complex 
salts with lutidine. F. W. O. do vjoninck, and C. Stoehr studied pla tini c tetrachlorobiS-j8- 
lutidine, fPt(C7H2N)2Cl4] ; F. C. Garrett and J. A. Sinythe, A. Ladenburg, A. Ladenburg 
and F. C. Roth, V. von Lang, A. Hantzsch, platinic ayHlimethylpyridinehydrochloride, 
2C7H2N.HCl.PtCl4 ; F. C. Garrett and J. A. Smythe, and F. B. Ahrens and R. Gorkow, 
platinic a-^'-dlmethylpyridinehydrochloride and its dihydrote ; M. Conrad and W. Epstein, 
h. C. Garrett and J. A. Smythe, F. Griinling, A. Ladenburg, C. F. Roth and O. Lange, 
platinic aa^-dimethylpyridinchydiochloride ; F. B. Ahrens, platinic ) 3 y-dimethylpyridinehydro- 
chloride and its dthydrate ; and E. Durkopf, platinic jS/S'-dimethylpyridinehydrochloridc. 
A. Ladenburg, and C. Stoehr prepared platinic a-ethylpyridinchydrochloride ; H. Weidel and 
K. Hazura, A. Ladenburg, C. Stoehr, L. Berend and C. Stoehr, T. Anderson, C. G. Williams, 
and F. W. O. de Coninck, platinic ) 3 -ethylpyridinehydrochloride ; A. Ladenburg, and J. Ferns 
and A. Lap worth, platinic y-ethylpyridinehydrochloridc. C. Stoehr prepared lutidinium lutidine- 
pentachloroplatinatc, [Pt(C7H2N)ClB]H(C7H2N). 

Anderson, F. B. Ahrens, and A. H. Church and E. Owen studied the compounds of 
colhdme with platinic chloride. A. Calm and K. von Buchka, and F. W. O. de Coninck 
prepared platinic tetraehlorobiscollidine, fPt(C8H,,N)2Cl4] ; J. Guareschi, platinic bls- 
oft-trimethylpyridinehydrochloride, 2CgH11N.HCl.Pta4; F. B. Ahrens, platinic bis-ayfl'- 
trimethylpyrldinehydrochloride ; A. Hantzsch, E. Durkopf, F. C. Garrett and J. A. Smythe, 
P. Riehm, and J. N. Collie, platinic bis-aya -trimethylpyridlnehydrochlorlde ; A. Richard, 
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F. W. O. de Coninck, H. Weidel and B. Pick, K. E. Schultze, and A. Ladenburg, platinic 
Ms-a-methyl-y-ethylpyridinehydrochloride ; H. Vohl, A. Baeyer, A. Hosekiel, and F. Auer- 
bach, platinle bis-a-methyl-jS'-ethylpyridineliydrocliloride ; K. E. Schultz and A. Laden- 
burg, platinie bis-a-metli^l-a'-ethylpyridinehydroehloride, A. Calm and K. von Buchka, 
and F. W. O. de Coninck, platinic bis-jS-methyl-y-ethylpyridinehydroohloride ; A. Laden- 
burg, £. Lellmann and W. O. Muller, and A. W. Hofmann, platinic bis-a-propylpyridine* 
hydrochloride ; A. Ladenburg, and W. Kdnigs and G. Happe, platinic bls-y'-isopropyl- 
pyridlnehydrochloride ; and A. Ladenburg, platinic bis-y-isopropylpyridinehydrochloride. 
A. Calm and K. von Buchka, and F. W. O. de Coninck prepared collidlniim collidinepenta- 
chloroplatlnate,[Pt(C8HiiN)Cl6]H(C8HnN). 

O. Hesse obtained quinine chloroplatlnate, (C 2 oH 25 N 202 )aPtCle. 3 H 20 ; isoquinine chloro- 
platinate, (C2oH26N202)2PtCl*.3H20 ; cinchonidine chloroplatlnate, (Ci»H23N20)2PtCle.2Ha0 ; 
iso-cinchonidlne chloroplatinate, (Ci2H2aN20)2PtCle.2H20 ; and quinamine chloroplatinate, 

(Ci 9 H 26 N 202 ) 2 PtCle. 2 H 20 . 

O. Wallach and F. Lehmann,® E. Seyfferth, A. Ladenburg, T. Hjortdahl, V. von 
Zepharovich, and W. K 6 nigs prepared platinic bispiperldlnehydrochloride, 2 CgHxiN.HCl. 
PtCl4, and a complex with alcohol of crystallization ; A. Werner and F. Fassbendor, 
platinic trans-tetrachloropiperidinepyridine, [Pt(C5HBN)(CgHiiN)Cl4l ; F. W. O. de 
Coninck, platinic tetrachlorobisquinoline, [Pt(C2H7N)2Cl4l ; A. Baeyer, H. Weidel and 

K. Hazura, E. Lellmann and H. Abt, O. Eckstein, Z. H. Skraup, C. G. Williams, S. Hooge- 
werf and W. A. van Dorp, G. Goldschmiedt and M. von Schmidt, and F. W. O. de Coninck, 
platinic bisquinolinehydrochioride, 2 C 9 H 7 N.HCl.PtCl 4 , and A. Baeyer described the 
ntonohydrate, and M. Kretschy, O. Eckstein, Z. H. Skraup, and S. Hoogewerf and W. A. van 
Dorp, the dihydrate. S. Hoogewerf and W. A. van Dorp, and A. Pictet and S. Popovici 
described platinic bis-iso-quinolinehydrochloride, 2C9H7N.HCl.PtCl4, and its dihydrate ; 
and W. Heintz, platinic biscarbamldehydrochlorldc, 2CO(NH2)2 HCl.PtCl4, and its dihydrate. 

F. W. O. de Coninck described platinic tctrachlorobistctrahydroquinoline, LPt(C9HiiN)2- 
CI4I ; W. Henke, platinic tetraehlorobispropionitrile, [Pt(C2H5CN)2Cl4] ; W. Henke, and 

L. Ramberg, platinic tetrachlorobisbenzonitrllc, LPt(CeHBCN)2Cl4j ; C. Stoehr and 

M. Wagner, platinic tetrachloro-/ 3 / 3 -dimethyldipyridine, LPt(Ci2Hi2N2)Cl4] ; J. Schlenker, 
platinic tetrachlorobis- 4 , 5 -dimethylpyrimidine, [Pt(C9N2H8)2Cl4J ; A. Byk, platinic tetra- 
chlorobis- 4 , 5 -methylethylpyrimidine, [Pt(C7N2Hio)aCl4j ; and E. Hardy and O. Cal- 
mols, platinic tetrachlorojaborine, [Pt(C22H32N404)Cl4j ; platinic tetrachlorobisjaborine, 
[Pt(Ci 9 H 28 N 404 ) 2 Cl 4 j ; E. H. Reiser, and W. J. Sell and F. W. Dootson prei)ared platinic 
tetrachlorobistrichloropyridine, [Pt(C6H2Cl3N)2Cl4l. R. Ziegelbauer, platinic tetrachloro-o- 
phenylenebiguanidine, [Pt(C8H9N6)Cl4], and the dihydrate ; E. Hardy and G. Calmels, platinic 
tetrachloropilocarpidine, [Pt(CioHi4N202)Cl4] ; and F. W. Pinkard and co-workers, com- 
plexes with glycine. 

L. Balbiano described some complexes with pyrazol, thus, platinic tetrachlorobispyrazol, 
LPt(C3H4Na)2Cl4] ; platinic tetrachlorobis-8, 5 -methylpyrazol, [Pt(C4HeN2)2Cl4J ; platinic 
tetrachlorobis- 3 , 5 -methylchloropyrazol, [Pt(C4HgN2Cl)2Cl4] ; platinic tetrachlorobis-S, 

5 - dimethylpyrazol, Ll't(CBH8N2)2Cl4l ; platinic tetrachlorobis- 3 , 5 -dimethyitetrachloropyrazol, 
|Pt(CBH4N2Cl4)2Cl4] ; platinic tetrachlorobis-p-tolylpyrazol, [Pt(CioHioN2)2Cl4l ; platinic 
dichlorobispyrazol,fPt(C3H8N2)2Cl2j ; platinic dichlorobis- 8 , 5 -methylpyrazol, [Pt(C4HgN2)2Cl2] ; 
platinic dichlorobis- 1 -ethyl- 3 , 6 -dlmethylpyrazol, [Pt(C;HuNa)2Cl2] ; platinic dichlorobis- 1 - 
phenylpyrazol, [PtlCgH^NalsClal ; platinic dlchlorobis- 1 -phenyltetrachloropyrazol, [Pt- 
(C9H3N 2014)2012] ; platinic dichlorobis-o-tolypyrazol, iPt(OioH9N2)aOl2] ; platinic dichloro-p- 
tolylpyrazol, [Pt(Ci(,HBN2)201a] ; A. Andreocci, and L. Balbiano, platinic dichlorobis-l- 
phenyl- 3 -methylpyrazol, [Pt(OioH9N2)2Cla] ; L. Balbiano, and L. Balbiano and G. Marchetti, 
platinic dichlorobis-l-phenyl- 4 -methylpyrazol, [PMOjoHaN 2)3012] ; L. Balbiano, platinic 
dichlorobis- 1 -phenyl- 3 , 5 -dimethylpyrazol, [Pt(CiiHiiN2)aOl2] ; platinic dichlorobisphenyl- 
methylethylpyrazol,[Pt(Oi2Hi3N2)aOl2]; platinicdichlorobis-i-phenylmethylethyltrichloropyrazol, 
[Pt(Oi2HioN2Cl3)201a] ; and G. Ortoleva, platinic dichlorobispyridinephenylpyrazol, 
LPt(0,2H,N8)20l2]. 

L. Balbiano described platinic tetrachlorobisglyoxal, [Pt( 08 H 4 N 2 ) 2 Cl 4 J ; 0 . Stoehr, 
platinic tetrachlorobispyrazine, [Pt(0eH4Na)2Gl4] ; 0 . Stoehr, platinic tetrachlorobis- 2 , 

6 - dimethylpyrazlne, [Pt(03H8N 2)3014] ; 0 . Stoehr and M. Wagner, platinic tetrachlorobis- 2 , 
5 -dimethyl- 8 -ethylpyrazine, [Pt(C8HigN2)aCl4] ; and O. Poppenberg, platinic tetrachloro- 
cinnamylpyridazine, [Pt(Oi2HioN2)20l4] ; O. Stoehr, pyrazinium pyrazinepentachloroplatinate, 
[Pt(04H4N2)Ol5]H(C4H4N2) ; dimethylpyrazlnium 2 , 5 -dimethylpyrazinepentachloroplatlnate, 
[Pt(OeH8N,)Cl6]H(OeH8N2) ; P. Brandes and 0 . Stoehr, trimethylpyrazinium 2 , 3 , 6 -trimethyl- 
pyrazinepentachloroplatinate, [Pt(07HioN2)C5L]II(C7HioN2) ; C. Stoehr, 2 , 6 -dimethyl- 3 - 
ethyipyrazinepentachloroplatinic acid, [Pt(C8Hi2N2)CJ6]^ J T. Morgan and F. H. Burstall, 
complexes with dipyridyl. 

G. Pellizzari described platinic tetrachlorobis- 1 , 3 , 4 -triazol, [Pt(0aH3N3)20l4] ; 
A. Andreocci, and G. Pellizzari, platinic tetrachlorobis-l-phenyl- 1 , 3 -triazol, LPt( 03 H 7 N 3 ) 80 l 4 j; 

G. Pellizzari and C. Massa, platinic tetrachlorobis-l-phenyl- 2 , 3 -triazol, Lf*t(08H7N3)20l4J ; 
G. Pellizzari and C. Massa, platinic tetrachlorobis-o-tolyl- 1 , 3 -triazol, [Pt(09H2N3)20l4] ; 
and platinic tetrachlorobiS-p-tOlyl- 1 , 8 -triazOl, [Pt(09H9N3)a0l4] ; G. Pellizzari and 
M. Bruzzo, platinic tetrachlorobis-o-tolyl-% 8 -triazol, lPt(C9H2N8)aCl4] ; and platinic tetra- 
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chlorobte-p-tolyl-a, 8 -triMOl, [Pt(C,H,N,),Cl4] ; G. Pellizzm and C. 
ohlorobls-a-naphthyH, S-triazol, tPt(Cx.H,N3),Cl.] j and plattnic 

8 -triazol : G. Pollizzari and M. Bnizzo, platinic tetrachlorobis-a-naphtliyl- 2 , 84 ri^olp 
I PMCioHnN.^aCL] ; and platinic tetrachlorobis-^-naphthyl- 2 , 8 -triazol-l ; A. Andreocci, platinic 
tetrachlorobis-l-phenyl- 3 -methyi-l, 8 -triazoi, [Pt(CaH 9^3)2014] ; and G^. Pe^zzan ^d 
A. Alciatore, platinic tetrachlorobis-o-tolyi- 2 , 5 -dimethyl- 2 , d-triazol, [Pt(CiiHi8N3)aCl4] ; 
and platinic tetrachlorobis-o-tolyl- 2 , 5 .dimethyl- 2 , 3 -triazol. A. Andreocci, platinic 
dichlorobis-l-phenyl- 8 -methyl-l, 8 -triazol, fPt(C9H8N3)2Clal ; and platinic dlchlorobls-l- 
phenyi-S-methyl-l, 3 -triazolone, IPt(C2H80N)2Cl2]. G. Cimeo obtained platinic tetra- 
chlorobis-l-phenymmidotriazoline, [Pt(C8H8N4)2Cl4] ; and platinic tetrachlorobis-p-tolyl- 
8 -imidotriazoline, rPt(C9HioN4)aCl4l. S. Ruhemann and H. E. Stapleton, S. Ruhemann 
and R. W. Merriman, O. Hantzsch and O. Silberrad, and G. Pellizzari prepared platinic 
tetrachiorobistetrazoline, [Pt(C2H4N4)2Cl4] ; and S. Ruhemann and R. W. Merriman, and 
G. Pellizzari, platinic tetrachlorobisdimethyltriazoline, [Pt(C4H8N4)aCl4]. L. Claisen prepared 
platinic tetrachlorobis-a-methylisoxazol, [Pt(C4H3NO)aCl4] ; and E. Hardy and G. Calmels, 
platinic tetrachlorobis-i 3 -hydroxyethylpyridine, LPt(C7HaNO)aCl4l. 

I*. T. Clove described platinic hydroxyacetatotetranuninochloride, [Pt(NH3)4(OH)- 
(CaH, Galicia, and platinic hydroxyacetatotetramminocbloroplatinitc, [Pt(NH3)4(0H)(C2H802)]- 
PtCl4HaO; G. Wallin, platinic tetrachlorobisamidoacetate, [Pt(NH2.CH2.COOH)2Cl4l, and 
platinic tetrachlorobisethylamidoacetate, rPt(NH2.CHa.COOCaH6)aCl4J ; E. Hardy and 
G. Calmels, platinic tetrachlorobis-jS-pyridine-a-lactate, [Pt(C8H9N03)2Cl4] ; E. Hardy and 
G. Calrnols, platinic tctrachlorojaborinate, [Pt(Ci9Ha5N305)Cl4] ; and platinic tetrachlorobis- 
jaborinate, LPt(Ci9Ha5N306)8Cl4l ; G. Wallin, platinic dichlorobisglycine, [Pt(NH2.CH2COO)a> 
Clal ; B. Unger, pentachloroguanineplatinic acid, fPt(C3H3N50)ClJH.2H20 ; and A. Hantzsch, 
platinic dichloroquatermethylpseudolutidostyrilchloride, rPt(C 8 H ^ jN O )4C1 alCl 2 . 

M. Lesbre and E. Gardner prepared the guanidine salts, [Pt(CH6N3)Cl](OH),i, and 
I Ptlt^HjjNalClala ; and the cyanurtriamide salts, [Pt(C3N3(NHa)3Clj(OH)n. 

C. Enebuske,'*^ A. Loir, P. C. Ray and P. C. Mukhorjeo, P. C. Ray, and L. Tschugaeff 
and J. iienewolonsky pre[)an3d platinic tetrachlorobisdimethylsulphine, [Pt{(CH3)2S)2Cl4l ; 
G. Carrara, G, L. Laird, A. Cahours, D. Strornholm, and H. Klinger, platinic bistrimethyl- 
suiphoniumchloride, 2(CH3)3SCl.PtCl4 ; C. W. Blomstrand, M. Weibull, F. G. Angell and 
eO’Workers, and A. Loir, platinic tetrachlorobisdiethylsulphine, LPt{(C2H5)2S}2Cl4j ; A. von 
Oofolo, K. A. Jenson, F. Delin, P. Groth, H. Klinger and A. Maassen, and G. Carrara, 
platinic bistriethylsulphoniumchloride, 2(C2H6)8SCl.PtCl4 ; D. StrOmholm, platinic tetrachloro- 
bismethylethylsulphine, LFt{(CH3)(C2H3)S}2Cl4l; H. Klinger and A. Maassen, G. L. Laird, 
and G. Carrarra, platinic bisdimethylethylsulphoniumchloride, 2(CH3)2(C2Hg)SCl.PtCl4 ; 
F. Kriigor, K. Nasini and A. Scala, D. Strbmholm, W. Lessen, and H. Klinger 
and A. Maassen, platinic bismethyldiethylsulphoniumchloride, 2(CH3)(C2H5)2SCl.PtCl4 ; 

C. Rudolius, and M. Weibull, platinic tetrachlorobisdipropylsulphine, LFt{(C8H7)2S}2Cl4l ; 
A. Cahours, platinic bistripropylsulphoniumchloride, 2 (C 3 H 7 ) 3 SCl.PtCl 4 ; G. Aminoff, P. (jlroth, 
and 1 ). StrOmholm, platinic bismethyldi-n-propylsulphoniumchloride, 2 {CB.q){CqH 

as well as the corresponding platinic bismethyldi-i-propylsulphoniumchloride ; A. Cahours, 
piatinic bisdiethylpropylsulphoniumchloride, 2(C2H6)2(C3H7)SCl.PtCl4 ; G. Aminoff, and 

D. Strornholm, platinic bismethylethyl-n-propylsulphoniumchloride, 2 (CH 3 )(C 2 H 5 )(C 3 H 7 )SC 1 . 
PtCl 4 , and platinic bismethylethyl-i-propylsulphoniumchloride ; H. Londald, platinic tetra- 
chlorobisdi-n-butylsulphine, Ll*t{(C 4 H 9 )aS} 2 Cl 4 l ; H. Londahl, and M. Weibull, platinic 
tetrachlorobisdi-i-butylsulphine ; A. Cahours, platinic bistributylsulphoniumchloride, 2(C4H9)3- 
SCl.PtCl 4 ; D. Strornholm, platinic bismcthyldi-i-butylsulphoniumchloride, 2(CH3)(C4H9)2SC1. 
PtCl 4 , and its hydrate, G. Aminoff, P. Groth, and D. Strornholm, platinic bisniethyl- 
ethyl-n-butylsulphoniumchloride, 2(CH3)(C2H3)(C4H9)SCl.PtCl4, platinic bismethylethyl-i-butyl- 
sulphoniumchloridc, as well as the corresponding compound with secondary butyl ; 
D. StrOmholm, platinic methyl-n-propyl-i-butylsulphoniumchloride, 2(CH3)(C3H7)(C4H8)SC1. 
PtCl 4 , and platinic methyl-i-propyl-i-butylsulphoniumchloride ; D. StrOmholm, platinic bis- 
methylethylamylsulphoniumchloride, 2(CH3)(C2H3)(C3H„)SCl.PtCl4 ; H. Londahl, platinic 
tetrachlorodibenayrlsulphine, Ll’t{(CeH3.CHa)aS}aCi4] ; A. Cahours, platinic bisdimethylbenzyl- 
sulphoniumchloridCi 2(CH3)2(C7H7)SCl,PtCl4 ; B. StrOmholm, platinic bismethylethylbenzyl- 
sulphoniumchloride, 2(CHj)(CgH5)(C7H,)SCl.PtCl4 ; D. Strornholm, platinic bismethyl-i-propyl- 
benzylsulphoniumchloride, 2(CH8)(C3H7)(C7H7)SCl.PtCl4 ; and A. Husernonn, and H. LOndahl, 
platinic tetrachlorobisethyienesulphine, [Pt{S(C2H4)aS]Cl4]. 

G. Pr^torius-Seidler prepared platinic bisthiocarbamidehydrochloride, 2CS(NH2)2.HC1. 
PtCl4; W. Schacht, platinic tetrachlorobistrimethylenethiocarbamide, [Pt{HS.C;N(CHa)3. 
NH}aCl4l ; A. W. Hofmann, and W. Schacht, platinic tetrachlorobisdicthylcncthiocarbaniide. 
[Pt(S : C.NH : CHa-CHg : NH)aCl4J ; and A. W. Hofmann, and A. Gi/ard, platinic tctra^ 
chlorobistrithioformaldehyde, LPt(C3HeS3)2Cl4]. 

W. Marckwald, and A. Wohl and W. Marckwald described platinic tetrachlorobisimldo- 
azolylmercaptan, [^^(HS.C. NH.CH ; CH.N :)2Cl4j ; W. Marckwald, platinic tetrachlorobis- 
/4-imidoazolylmercaptan, ‘LPt(HS.C.KH.CH : CH.N ;)2Cl4l ; platinic tetrachlorobis-u-methvl- 
Imidoazolyl-Ai-mercaptan, [Pt{HS.C. N(CH3).CH ; CH.N :}3Cl4] ; platinic tetrachlorobis-v-phenyl- 
lmidoazolyI-/i-m6rcaptan9 [Pt{HS. C.N(C4H3)CH : CH.N :}aCl4l ; platinic tetrachlorobis-v-p-tolyl- 
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imidoaiolyl-zi-mercaptan, [Pt{HS.C.N(C.H4.CH3)CH CH.N ; platinic tetrachlorobis- 
i/-iii-xylyliinidoazolyl-|t4-mercaptan, [Pt{HS.C.N.C4H3(CH3)a.CH : CH.N :}3Cl4l ; and platlnio 
tetrachIoroMs-v-a-naphthylimidoazolyl-;t-mercaptan, [Pt{HS.C.NC\oH7.CH : CH.N :}3Cl4l. 
P. C. Ray and co-workers described platinum methylmercaptidochloride, PtCl(CH3)2S2.H20 ; 
platinum mercaptidochloridei PtCl(CaH5)2S2, and platinum mercaptldobromide, PtBr(C2H6)aS2, 
in which it is assumed that the platinum is quinquivalent — vide supra, the valency of 
platinum ; and also Pt5Cl(R 283)4, in which only one platinum atom is quinquivalent. 

F. W. Semmler prepared platinic disulphovinylsulphinevinylchloroplatinate, 3[Pt{(C2H3)2S)- 
S2].2CaH3Cl.PtCl4 ; F. W. Semmler, and T. Wertheim, platinic disulphoallyl-sulphineallyl- 
chloroplatinate, 3[Pt{(C3H3)2SfS2].2C3H3Cl.PtCl4 ; and C. H. Keutgen, platinic tetracbloro- 
diallylhexasulphine, Pt{(CaH3)2S4}Cl4]. 

C. L. Jackson 1® described platinic tetrachlorobisdimethylselenine, [Pt{(CH3)2So}2Cl4] ; 
C. L. Jackson, platinic bistrimethylselenoniumchloride, 2(CH3)3SeCl.PtCl4 ; J. Petron, 
platinic tetrachlorobisdiethylselenine, Pt{(C2H3)2Se}2Cl4l ; A. F. W. Schimper, and L. von 
Pieverling, platinic triethylselcnoniumchloride, 2(C2H5)3SeCl.PtCl4 ; J. Petren, platinic 
tetrachlorodiethylseleninediethylsulphine, Pt{(C2H3)2S}{(C2H3)2So}Cl4] ; J. Petren, platinic 
tetrachlorobisdiethylselenine, [Pt{(C2H3)2Se}2Cl4J ; C. L. Jackson, platinic tetrachlorobis- 
dibenzylselenine, LT’t{(C3H3.CH2)aSe}2Cl4l ; and platinic bisdimethylbenzylselenoniumchloride, 
2(CH3)2(C7H7)SeCl.PtCl4. A. Cahours described platinic bistrimethyltelluroniumchloride, 
2(CH3)3TeCl.PtCl4. 

A. Cahours and A. W. Hofmann described platinic bistrimethylphosphlnehydrochloride, 
2(CH3)3P.HCl.PtCl4 ; A. Cahours and A. W. Hofmann, A. Partheil and A. van Haaren, 
and J. N. Collie, platinic bistetramethylphosphoniumchloride, 2(CH3)4PCl.PtCl4 ; A. W. Hof- 
mann, platinic bisethylphosphinehydrochloride, 2 (C 2 H 3 )PH 2 .HCl.PtCl 4 ; and platinic bisdiethyl- 
phosphinehydrochloride, 2(C2H6)aPH.HCl.PtCl4 ; E. Drechsel and E. Finkelstein, and 
A. Cahours and A. W. Hofmann, platinic bistriethylphosphinehydrochloride, 2(C2H6)3P.HC1. 
PtCl4 ; Q. Sella, A. Cahours and A. W. Hofmann, platinic bistetraethylphosphonium- 
chloride, 2(C2HB)4PCl.PtCl4 ; A. Cahours, platinic bistrimethylethylphosphoniumchlorlde, 
2(CH3)3{CaHB)PCl.PtCl4 ; J. N. Collie, platinic bisdimethyldiethylphosphoniumchloride, 
^(CHaja^CaHBlaPCl.PtCL ; A. W. Hofmann, and A. Cahours and A. W. Hofmann, platinic 
blsmethyltriethylphosphonlumchloride, 2(CH3)(C2H6)8PCl.PtCl4 ; J. N. Collie, platinic 
bistriethylpropylphosphonlumchloride, 2(CaHg)3(CsH7)PCl.PtCl4 ; R. H. Pickard and 
J. Kenyon prepared trimethyloxyphosphoniumchloroplatinate, 4(CH3)aPO.H2PtCl4 ; and 
a similar compound was obtained by J. A. Collie : triethyloxyphosphoniumchloroplatinate, 
^iCaHJaPO.HaPtClg ; and tripropyloxyphosphoniumchloroplatinate, 6(C8H7)3PO.H2PtCl3 ; 
A. Cahours and A, W. Hofmann, platinic bistrimethylamylphosphoniumchloride, 
2(CH3)3(C5Hii)PCl.PtCl4 ; J. N. Collie, and A Cahours and A. W. Hofmaim, platinic bistri- 
ethylamylphosphoniumchloride, 2(C2Hg)3(CgHn)PCl.PtCl4 ; A. W. Hofmann, platinic bis- 
triethylallylphosphoniumchloride, 2(C2HB)3(C3HB)PCl.PtCl4 ; and J. N. Collie, platinic bis- 
ethyltribenzylphosphoniumchloride, 2(C2HB)(C7H7)3PCl.PtCl4. F. Fleissnor, E. A. Lotts and 
J. N. Collie, and R. H. Pickard and J. Kenyon described platinic trichlorotrisbenzyloxy- 
phosphlnechloride, rFt{(C 7 H 7 ) 3 PO] 3 Cl 3 jCl. 

E. Pomey, and A. Rosenheim and W. LOwenstamm descji ibod platinic tetrachlorobistriethyl- 
phosphite, [Pt[P(OC2HB)a}2Cl4] ; A. Michaelis, platinic tetrachlorobis-p^imethyloxyphosphine- 
benzoate, (Pt{(CH 3 ) 2 PO(CeH 4 .COOH)} 2 Cl 4 ] ; K. Pomey, platinic tetrachlorotriethylphosphite, 
fPt{P(OC2H5)8]Cl4] ; A. Rosenheim and W. LOwenstamm, and A. Rosenheim and W. Levy, 
platinic tetrachlorotriethylphosphate, [Pt{OP(OC2Hg)3}Cl4j2. P. Schiitzenberger, and P. Schut- 
zenberger and C. Fontaine described a number of ill-defined complexes with phosphorus 
compounds. 

W. M. Dehn and R. B. Wilcox doscjribed platinic bisdimethylarsinehydrochloride, 
2(CH8)aAsH.HCl.PtCl4 ; E. Amort, A, Partheil and E. Amort, and E. Mannheim, platinum 
bistetramethylarsoniumchlorlde, 2(CH3)4A8Cl.PtCl4, or [(CH3)3A8Cl]2PtCl4 ; E. Amort, 
A. Partheil and E. Amort, E. Mannheim, and H. Landolt, platinic bistetraethylarsonium- 
chloride, 2(C2H5)4AsCl.PtCl4, or [(C2Hg)4AsCllaPtCl4 ; A Cahours, platinic bisdimethyl- 
diethylarsoniumchloride, 2(CH3)2(C2H6)2A8Cl.PtCl4 ; E. Mannheim, E. Amort, and 
A. Partheil and E. Amort, platinic bistetra-n-propylarsoniumchloride, 2(C3H7)4AsCl.PtCl4, 
and platinic bistetra-i-propylarsoniumchloride, or [(C3H7)3AsCl]2PtCl4 ; E, Mannheim, 
A. Partheil and E. Amort, platinic bistetrabutylarsoniumchloride^ 
2(C4H2)4AsCl.PtCl4, or [As(C4H3)3AsCl]2.PtCl4 ; A. Partheil and E. Amort, A. Gronovor, 
and A. Michaelis and U. Paetow, platinic bistetrabenzylarsonlumchloridc, 2As(C7H7)4Cl.PtCl4, 
or [(C7H7)8AsCl]2ptCl4.H20 ; and A. Michaelis and U. Paetow, platinic bismethyltribenzyl- 
arsoniumchloride, 2 (CH 8 )(C 7 H 7 ) 8 AsCl.PtCl 4 . 

H. Landolt described platinic bistetramethylstiboniumchloride, 2(CH8)4SbCLPtCl4 ; 
R. Lowig, platinic quatertetraethylstiboniumchloride, 4 (C 8 H 6 ) 4 SbC 1 . 3 PtCl 4 ; A. Partheil and 
E. Mannheim, and G. B. Buckton, platinic blstetraethylstiboniumchloride, 2(C2H6)4SbCl.PtCl4 ; 
A. Partheil and E. Mannheim, platinic blstetrapropylstibonlumchloride, 2(C3H7)4SbCl.PtCl4 ; 
and G. T. Morgan and V. E. Yarsley obtained platlnous trimcthylstibinochloroplatinate^ 
[Pt{(CH 3 ) 3 Sb} 4 ]PtCl,. 
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Hydrochloroplatinic acid, H2PtCle, as indicated above, furnishes a series of 
salts, the chloroplatinates, RaPtClg, typified by ammonium cMoroplatinate, 
(NH4)2PtCl0, which, as shown by E. von Meyer, is not to be regarded as a double 
salt of ammonium chloride and platinic chloride. J. J. Berzelius, and J . Thomsen 
said that ammonium chloroplatinate is precipitated as a lemon-yellow, crystalline 
powder on adding a soln. of an ammonium salt to one of platinic chloride. If the 
tint is reddish-yellow, ammonium chloroiridate is probably present, and this 
impurity can be nearly all removed by boiling with nitric acid. J. W. Dobereiner 
suggested a method of purification by adding an excess of calcium oxide to the 
hydrochloroplatinic acid, to precipitate iron, copper, palladium, rhodium, and 
iridium oxides, before treatment with ammonium chloride. K. Seubert prepared 
the salt of a high degree of purity for at. wt. determinations : 

A fOiK*. Holn. of ammonium chloride is poured into a dil. soln. of purified hydrochloro- 
platinic acid. The precipitate is washed by decantation successively with water, alcohol, 
and water until the filtrate has but a scarcely perceptible acidic reaction. The precipitate 
is collected on a suction filter, dried in vacuo over sulphuric acid, and then in an air-bath 
at 100^ to 110 '. The ammonium chloroplatinate so obtained can be reduced with hydrogen 
at 1 80'\ washed by decantation with water, and ignited. The resulting spongy platinum 
IS dissolved in dil. aqua regia, and the soln. evaporated many times with cone, hydrochloric 
acid. The product is dissolved in acidulated water, concentrated by evaporation in a 
current of chlorine until a drop of the liquid furnishes a crystalline mush when cooled on a 
glass plate. The crystals are separated from the cold liquid by a suction -filter, and dissolved 
in acidulated water so that the soln. has about 34*5 grms. of platinum per 1200 c.(*. This 
soln., cooled by ice, is mixed with a soln. of 50 grms. of ammonium chloride in 1200 c.e. of 
water, and the jirecijiitato washed by decantation with acidulated, ice-cold water, and 
drii*d as indicated above. The spongy platinum can also be dissolved in aqua regia, or 
hydrochloric acid through which a current of chlorine is passing whilst the liquid is heated 
on a water- bath. 

W. Halberstadt obtained the salt for at. wt. determinations as follows : 

l*latinum was dissolved in aqua regia, and the soln. evaporated repeatedly with cone, 
hydrochloric acid, and finally the diluted soln. was concentrated in a current of chlorine. 
Insufficient ammonium chloride was added to precipitate all the platinum, the filtrate was 
again treated with insufficient ammonium chloride for complete precipitation, and the 
operation repeated on the filtrate once more. The three precipitates wore separately 
washcil, dried, and ignited. Each of the resulting products was boiled with hydrochloric 
acid, washetl with water, calcineil and weighed. The platinum was dissolved in aqua 
reigia, etc., as bidoris and after evaporating the dil. soln. in a current of chlorine, the 
residue was dissolved in water, and an ice-cold soln. of the calculated quantity of ammonium 
chloride was added whilst the soln. was being stirred. The precipitate was washed by 
decantation with water, separated on a suction -filter, and dried in an air-bath at 150*^. 

S. M. Jorgensen mixed an aq. soln. of a mol of pentahydrated ply,tinic chloride 
with a mol of ammonia, evaporated the liquid, and extracted the product with 
cold water to remove soluble impurities. E. H. Archibald purified the platinum 
in the following manner : 

The metal was precipitated from a soln. of the chloride as ammonium chloroplatinate, 
the precipitate being thoroughly washed and dried and then reduced in a current of pure 
hydrogen. After removal of ammonium chloride, the platinum-black was boiled with 
successive portions of concentrated hydrochloric acid to dissolve out traces of iron. The 
platinum was then rodissolvod, and the above processes repeated several times. After 
three operations all indications of iridium had disappeared. To avoid the difficulty of 
removing the last traces of nitric acid from a soln. prepared by dissolving platinum in 
aqua regia, the metal was brought into soln. by making it the anode in an electrolytic 
cell containing hydrochloric or hydrobromic acid. Ammonium or potassium chloroplatinate 
or bromoplatinate was obtained from a soln. of purified platinum chloride or bromide as 
indicated above. 

Analyses of the salt were made by J. J. Berzelius, K. Seubert, W. Halberstadt, 
F. Schulze, P. C. Ray and A. C. Ghosh, and S. M. Jorgensen. As shown by 
J. J. Berzelius, and H. St. C. Deville and J. S. Stas, precipitated ammonium 
chloroplatinate is a lemon-yellow, crystalline powder ; and when crystallized from 
its aq. soln., it yields orange-yellow octahedra. J. J. Berzelius added that a reddish- 
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yellow colour is produced if iridium be present, and, according to T. Wilm, if 
palladium or rhodium be present. E. Carozzi observed that the yellow octahedral 
crystals are isomorphous with the corresponding salts of lead, and tin. According 
to A. Ries, the cubic crystals appear in three forms : (i) Hexakistetrahedral 
crystals, stable at low temp., and the cleavage is octahedral ; (ii) Pseudoctahedral 
crystals stable up to 0°, and the cleavage is pseudoctahedral ; and (iii) Hexakisocta- 
hedral crystals from a little below 0° up to the temp, of decomposition, and the 
cleavage is octahedral. There is possibly a fourth pseudocubic form stable at 
very low temp. G. Engel gave a ==9*834 A. for the cubic lattice. P. Niggli and 
W. Nowacki discussed the crystals. M. L. Huggins, 6. B. Naess and 0. Hassel, 
and R. W. G. Wyckoff and co-workers studied the lattice structure of methylam- 
monium chloroplatinate. E. Carozzi studied the isomorphism with ammonium 
chlorostannate. According to C. H. D. Bodeker, the sp. gr. is 2*995 to 3*009 ; 
H. Topsoe gave 3*065 ; E. Carozzi, 3*009 ; and E. H. Archibald, 3*034. R. Romanis 
discussed the mol. vol. 

P. Vallet said that decomposition by heat commences at 250° and is complete 
at 430°, and the reduction by hydrogen commences at 120°, and is complete at 
200°. E. H. Archibald observed that the salt is slightly decomposed at 185°. 
J. J. Berzelius observed that when heated below redness, there is formed a greyish- 
green powder, })robably, ammonium chloroplatinite. S. M. Jorgensen observed 
that platinous cis- and trans-dichlorodiammine are formed. J. J. Berzelius, and 
P. C. Ray and A. C. Ghosh found that at a higher temp., the salt is decomposed, 
without melting, to form platinum, hydrogen chloride, nitrogen, and ammonium 
chloride, and E. J. Maumene thought that some NH.HCl is produced. W. Knop 
observed that the compound precipitated from a cone, hydrochloric acid soln., 
washed and dried at 100°, and rapidly cooled, decrepitates vigorously when heated, 
owing to the presence of occluded nitrogen which can be liberated by dissolution 
in soda-lye. J. Thomsen gave for the heat of formation (Pt, 2CI2, 2NH4CI, Aq.) 
=84*62 Cals. P. Walden found the eq. conductivity. A, of a soln. of a gram- 
equivalent in V litres, to be : 

V ... 64 128 256 512 1024 

A . . . 115-6 120-0 124-1 127-1 129-3 

Observations were also made by S. Nagami. E. Feytis gave for the magnetic 
susceptibility, — 0*42x1 mass unit. N. W. Fischer, and W. Crookes observed 
that 1 part of ammonium chloroplatinate will communicate a yellow tinge to 
20,000 parts of water, and that 100 parts of cold water dissolve 0*667 part of salt, 
and with boiling water, 1*25 parts. A. von Mussin-Puschkin measured the solubility 
of the salt. E. H. Archibald and J. W. Kern found the solubility, S grms. 
(NH4)2PtCl6 in 100 grms. of water, to be : 

0-1® 7-2® 18 0® 26-4® 49-7® 60-2® 80 2® 99 0® 

6" . 0-2902 0-3652 0-4869 0-5760 1-0131 1-4740 2-1800 3-2515 

and at 20°, for soln. with C mol of ammonium chloride per litre, 

C , 2-000 1-000 0-200 0-100 

S ... . 0-0024 0-0028 0-0186 0-0423 

E. Ogawa’s observations on the mutual solubility of ammonium chloroplatinate 
and chloroiridate, at 25°, are summarized in Figs. 80 and 81. L. Pigeon noted that 
when heated 5 hrs. in chlorine at 360°, the salt lost 12*23 per cent, in weight ; and 
W. Knop found that when chlorine is passed into water with the salt in suspension, 
nitrogen is evolved, and hydrochloroplatinic and hydrochloric acids are formed. 
N. W. Fischer found that the salt is insoluble in cold hydrochloric acid, and its 
aoln. in hot hydrochloric acid deposits the salt on cooling. K. Birnbaum studied 
the action of sulphurous acid. W. Knop observed that the salt is decomposed by 
hot, cone, sulphuric acid, and N. W. Fischer, that its soln. in hot, dil. sulphuric 
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acid deposits the salt on cooUng. P. Schottlander observed that with BO^nm 
thiosillph&t69 there is formed a complex between sodium thiosulphate, and platinum 
sulphite. R. Fresenius found that the salt is very slightly soluble in aq. ammonia 
in the cold, but it readily dissolves in the hot liquid, forming, according to 
N. W. Fischer, a colourless or pale yellow liquid. The ammoniacal soln. is stable 
in closed vessels, but when exposed to air, or when evaporated, it deposits a greyish- 
white precipitate ; and a precipitate is also formed when the ammoniacal soln. is 
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treated with cone, acids — phosphoric, sulphuric, nitric, or hydrochloric — with 
alkali carbonates, phosphates, sulphates, and oxalates, and with ferrous sulphate. 
A. Laurent and C. (Jerhardt found that alcohol precipitates from the ammoniacal 
soln. a white amorphous mass approximately N4Hiot^tCl2 — but the composition 
is not constant. J. J. Berzelius, and W. Knop noted that when ammonium chloro- 
platinate is digested with aq. ammonia, a pale greenish-yellow powder is formed, 
containing, j)rol)al)ly, some | Pt(NH3)4)PtCl4. K. Bottger observed that a cone, 
soln. of ammonium chloride I)recipitates the salt almost completely from its aq. 
soln., and If. St. C. Deville and J. S. Stas said that the salt is sparingly soluble 
in a cold, sat. soln. of ammonium chloride, and that the yellow soln. slowly becomes 
colourless in contact with the chloroplatinate, or when warmed to 100°. 
N. W. Fischer observed that the salt crystallizes out on cooling a soln. in hot 
nitric acid. I. I. Shukoff and 0. P. Schipulina found that the salt decomposes 
when absorbed on charcoal. For the reduction by carbon monoxide, vide supra, 
colloidal platinum. The salt is insoluble in ether, and in absolute alcohol. 
R. Fresenius studied the solubility in alcohol. J. Dalietos and K. Makris found 
alcohol vapour is oxidized by .sodium but not by potassium chloroplatinate. 
According to R. Fresenius, at 15° to 20°, 1 part of the salt dissolves in 26,535 parts 
of 97*5 per cent, alcohol, in 1*476 parts of 76 per cent, alcohol, and 66*5 parts of 
55 per cent , alcohol. If free hydrochloric acid is present, 1 part of the salt dissolves 
in 76 per cent, alcohol. 0. Dopping found that the salt is soluble in a soln. of 
ammonium succinate ; and C. Claus, very soluble with decomposition in a soln. 
of potassium thiocyanate. W. Knop observed that the salt is soluble in a soln. 
of sodium hjrdroxide ; and E. von Meyer added that a large excess of potassium 
hydroxide liberates an atom of nitrogen per mol. in the form of ammonia, and with 
a smaller proportion of potassium hydroxide less nitrogen is so evolved. Fulminat- 
ing platinum is one of the chief products of the action. N. W. Fischer observed 
that the salt is soluble in a soln. of stannous chloride ; and J. B. Rogojsky, that it 
is less soluble in a soln. of hydrochloroplatinic acid than it is in water. 

M. L. Huggins prepared tetramethylammonium chloroplatinate, (CH3)4NPtCl6, 
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and found that the X-radiograms corresponded with a cubic lattice with edge 
a= 12*65 A., and having each platinum atom surrounded by six chlorine atoms at 
the corners of a regular octahedron, and each nitrogen atom surrounded by four 
carbon atoms at the corners of a regular tetrahedron. The distance of the Pt-Cl 
atoms apart is 2*35 A., if that of the N-C atoms is assumed to be 1*47 A. 

J. Thiele 20 prepared hydrazinium chloroplatinate, (N2H5)2PtCl6, by mixing 
a soln. of platinic chloride in absolute alcohol with a cone. aq. soln. of hydrazine 
hydrochloride and precipitating with absolute ether, washing with the ether, and 
drpng in vacuo. The yellow salt is stable, and dissolves in water with effervescence. 
E. Herlinger2i prepared propylammonium cbloroplatinate» {N(C3H7)4}2PtCle. 

J. J. Berzelius 22 observed that potassium chloroplatinate, K2PtCl6, is pre- 
cipitated as a lemon-yellow, crystalline powder on mixing an aq. soln. of platinic 
chloride with a soln. of potassium hydroxide or of a potassium salt. W. A. Noyes 
and H. C. P. Weber evaporated 500 c.c. of a soln. of hydrochloroplatinic acid, pro- 
duced from about 1 20 grms. of platinum, and contained in a glass-stoppered flask 
in a current of chlorine, until the liquid occupied about 250 c.c. It was then filtered 
and diluted to about a litre, and poured in a fine stream into a soln. of about 
one-third more than the theoretical quantity of potassium chloride, keeping the 
liquid agitated by a current of air. The precipitate was washed successively in water, 
alcohol, and ether, and dried by gradually raising the temp, to 400"^ in a current 
of air dried by cone, sulphuric acid and phosphorus pentoxide. It can be obtained 
having a high degree of purity by the methods employed by K. Seubert, W. Halber- 
stadt, or E. H. Arcjhibald for the corresponding ammonium salt — vide supra. 
J. S. Stas also described the preparation of the salt having a high degree of purity. 
The need for the removal of the last traces of nitric acid from the soln. before adding 
the potassium chloride was discussed by H. Precht and co-workers. E. H. Archibald 
and co-workers, A. F. Holleman, R. Fresenius, W. A. Noyes and H. C. P. Weber, 
and W. Dittmar and J. McArthur ; the most suitable washing liquid, by H. Precht 
and co-workers, R. Finkener, D. Lindo, L. Tietjens and B. Apel, A. H. Allen, 

B. Sjollema, A. Atterberg, and H. Fresenius ; and the most suitable conditions 
for drying the salt, by A. L. Winton, R. Ruer, R. Fresenius, F. T. B. Dupre, 

C. G. Eggertz and L. F. Nilson, and G. Krause. The preparation of the salt was 
discussed by P. Rudnick ; the composition by A. Vurtheim ; the structure by 
T. M. Lowry ; and the relative stability by H. I. Schlesinger and R. E. Palmetecr. 

Potassium chloroplatinate varies in colour from a lemon-yellow to orange- 
yellow. According to A. L. Winton, the slow evaporation of dil. soln. yields large 
crystals, and cone. soln. yield a fine powder. The crystals belong to the cubic 
system, and are usually octahedral though they may appear in thin plates and 
rod-like forms. The (lll)-cleavage is well defined. The crystals were studied by 
R. Reinicke, G. B. Naess and 0. Hassel, F. J. Ewing and L. Pauling, J. E. Lennard- 
Jones and B. M. Dent, P. P. Ewald, W. Biltz, and N. Wooster. According to 
P. Stoll, the X-radiograms correspond with a face-centred, cubic lattice with the 
parameter a— 9*64 A. ; G. Engel gave 9*725 A. There arc four molecules in a unit 
cell arranged as indicated in Fig. 82. The atoms of platinum are face-centred in 
the elementary cell ; the 8 atoms of potassium are arranged at the corners of a 
cube so that they appear about the platinum atoms as if on a sphere with radius 
4*17 A. ; and the 6 atoms of chlorine are arranged at the corners of an octahedron 
about each atom of platinum at a distance 2*48 A. W. A. Frederikse and 

H. J. Verweel gave 2*29 A. The calculated ionic radii are : for platinum, 0*73 A. ; 
for potassium, 1*80 A.; and for chlorine, 1*75 A. Observations were made by 
M. Mathieu. The sp. gr. found by G. Tschermak is 3*694 ; H. Schroder, 3*344 ; 
C. H. D. Bodeker, 3*586 ; E. H. Archibald, 3*499 at 2474° ; and R. Klemcnt, 
3*474 at 2574°, and for the mol. vol. 140*0. R. Romanis discussed the mol. vol. 

I. Traube found that at 2074:°, soln. with 0*874, 0*919, and 0*930 per cent, of 
potassium chloroplatinate had the respective sp. gr. 1*00408, 1*00445, and 1*00457, 
and the respective mol. soln. vol., 163*5, 159*9, and 157*6. G. B. Naess and 
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0. Hassel studied the interatomic distances. F. Rudorff found that measurements 
of the rate of diffusion agree with the assumption that in aq. soln. KCl and PtC^ 

are formed. H. W. Hake exposed 
K2PtCl(j.6H20 to air and observed 
that deliquescence continued till 
it had absorbed 15 mols. more of 
water. E. H. Archibald observed 
that the purified salt can be heated 
to 400° in dry air without decom- 
position, but a specimen prepared 
from an aqua regia soln. was found 
by W. A. Noyes and H. C. P. Weber 
to be decomposed at 250°. J. J. Ber- 
zelius observed that when strongly 
heated the salt is decomposed to 
form a mixture of platinum and 
potassium chloride. V. A. Jacque- 
lain found that when the salt is 
heated to a temp, a little below its 
m.p., it is partially decomposed, 
and the separated platinum remains 
as a black powder when the pro- 
duct is washed with water ; if the salt be fused for an hour, the whole of the 
])latinum forms shining laminje possibly owing to the welding of the grains of 
j)owder, as the potassium chloride volatilizes, the lamina) of platinum unite to form 
a network of metal, but decomposition is incomplete even after the salt has 
been kept in a molten state for a long time. G. Gire observed that dissociation 
begins at about 600°, and below 774°, the m.p. of potassium chloride, the heat of 
the reaction is 38-6 (I’als. and above that temp., 46*0 Cals. The vap. press., in 
mm. of mercury, is : 

607 ° 656 ° 708 ° 747 ° 801 ° 854 ' 921 ° 

p . .• 4*4 12-5 39-2 84-6 245 681 1750 

H. Kopp gave 0*120 for the mol. ht., and the subject was studied by J. Maydel. 
J. Thomson gave for the heat of formation (Pt, 2CI2, 2KC1)=89*0 Cals. ; and from 
a soln. of K2PtCl4 and chlorine gas, 47*9 Cals. ; and (Pt, 2CI2, 2KC1, Aq.)=84*62 
Cals. ; L. Pigeon gave (PtCl4, 2KC1)=29*7 Cals, in the solid state, and 23*53 Cals, 
in aq. soln. J . Thomsen gave —1 3*76 Cals, for the heat of solution. N. S. Kurnakoff 
found that the index of refraction of a 13*375 per cent, soln., and of sp. gr., 1*11225 
at. 17*274°, is 1*34770 in Li-light, and 1*35021 in Na-light. This gives 80*5 for 
the mol. refraction for Na-light, and with the /x-formula ; and the corresponding 
at. refraction of platinum is 24*7. L. Raiteri gave 1*8103 for A=677 ; 1*8209 for 
A—OOO ; 1 *8353 for A = 535 ; and 1*8560 for A =458. J. Lifschitzand E. Rosenbohm 
studied the optical properties. 0. Stelling examined the X-ray spectrum. 
R. Samuel and co-workers, A. Hantzsch, and H. I. Schlesinger and M. W. Tapley 
studied the absorption spectrum ; and 0. Stelling and F. Olsson, and S. Aoyama 
and co-workers, the X-ray spectrum. P. Walden gave for the eq. electrical con- 
ductivity, A, of a soln. of a gram-equivalent in v litres : 

V . . 32 64 128 256 512 1024 

A . 108*5 114*4 119*1 122*7 125*7 126*4 

J. A. Prins and R. Fontayne, S. Nagami, and A. Werner and A. Miolati also made 
some observations on this subject ; and E. R. Smith measured the potential of 
the chloroplatinate-chloroplatinite electrode. E. Feytis found the magnetic 
susceptibility to be — 0*393x10’’® mass unit. E. Rosenbohm studied the subject. 

The salt was analyzed by K. Seubert, J. J. Berzelius, W. Halberstadt, M. Vfezes, 
and W. Dittmar and J. McArthur. K. Seubert always obtained a little water 
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when the salt is reduced in hydrogen. W. Dittmar and J. McArthur said that the 
trace of water which the salt contains may be present as hydroxide and not as 
absorbed water or water of crystallization. J. S. Stas said that the salt can be 
prepared “ absolutely ” free from water if obtained precipitated from very dil. 
soln., and, according to E. H. Archibald, the salt dried at 400® is free from water. 
The constitution of the salt was discussed by J. A. N. Friend, and 8. H. C. Briggs. 
According to J. J. Berzelius, and R. Finkener, the salt is completely reduced to 
platinum when it is heated in hydrogen. P. Vallet said that reduction by hydrogen 
commences at 160®, and it is complete at 300®. The salt is sparingly soluble in cold 
water, but more soluble in hot water, forming a pale yellow liquid. W. Crookes 
found that 100 parts of water dissolve 0-926 part of salt at 15®, and 5-26 parts at 
100®. G. Kirchhoff and R. Bunsen found the solubility, S grms. of salt per 100 grms. 
of water, to be : 

0 ° 10 “ 20 “ 30 “ 40 “ 50 “ 60 “ 80 “ 100 “ 

S . . 0-74 0-90 M2 1*41 1-76 2 17 2-64 3-79 5 18 

and E. H. Archibald and co-workers gave : 

2 “ 16 “ 25 “ 35 “ 48 “ 59 “ 68 “ 78 “ 92 “ 

S . 0-4812 0-6718 0-8641 1-132 1-745 2-396 2-913 3-589 4-484 

N. Demassieux and J. Heyrovsky studied the dissociation of the salt in soln. 
According to W. A. Noyes and H. C. P. Weber, and E. H. Ar(*.hibald and co-workers, 
the aq. soln. slowly acquires an acidic reaction at ordinary temp., and more rapidly 
when boiled. The results of E. H. Archibald and W. A. Gale are summarized in 
Fig. 83. E. Sonstadt observed that heating a soln. of 1 part of the salt in 1000 parts 
of water produces no perceptible 
change in 1 to 2 hrs., a soln. of 1 
part of the salt in 10,000 parts of 
water becomes turbid, almost at 
once, and almost opaque after it 
has stood for a few hours. If the 
soln. be heated for some days, add- 
ing water from time to time, a pre- 
cipitate is formed, and the liquid is 
clear. It is suggested that the 
hydrolysis is initiated by the salt 
dissociating into platinic and potas- 
sium chlorides, and the water then 
attacks the platinic chloride. Ex- 
posing the aq. soln. to sunlight also hastens the hydrolysis as in the case of heat. 
J. Fiedler observed that a soln. of potassium chloroplatinate is reduced to platinum 
by exposure to sunlight. A. von Schrotter said that potassium chloroplatinate is 
less soluble in a soln. of potassium chloride than it is in water, and nearly insoluble 
ill a sat. soln. of potassium chloride, so that 0. W. Gibbs could say that it is insoluble 
in a soln. of potassium chloride. E. H. Archibald gave for the solubility, S grms. 
K 2 PtCle in 100 grms. of soln. containing [KCl] mols of potassium chloride per 
litre, at 20® : 

LKCl] . 0-00 0-20 0-26 0-60 1-0 2-0 4-0 Sat. 

S . . 0-7742 0-0236 0-0207 0-0109 0-0046 0-0045 0-0042 0-0034 

The solubility decreases with increasing concentration of potassium chloride, but 
increases with increasing concentration of sodium chloride — Fig. 84. The data 
for sodium chloride at 16° are : 

[NaCl] . 0-00 0-05 0-10 0-25 0-50 0-75 1-00 2-00 

/S . . 0-672 0-700 0-729 0-758 0-775 0-791 0-805 0-834 

A. von Schrotter observed that potassium chloroplatinate is slightly soluble 
in cold, dil. acids ; but it is more soluble when the temp, is raised. W. Dittmar 
VOL. XVI. Y 
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and J. McArthur observed that 100 parts of water dissolve 0*628 part of the salt ; 
of 5 per cent, hydrochloric acid, 0*662 part ; of 5 per cent. soln. of j^tinic chloride, 
0*233 part ; of a soln. of platinic chloride containing 0*05 grm. free HCl, and 
0*05 grm. of platinum per c.c., 0*168 part ; and of sulphuric acid, containing 40 grms. 
SO3 per litre, 0*900 part. L. Tschugaeff and S. Krassikoff studied the action of 
sulphur dioxide. J. L. Lassaigne said that the salt is not attacked by cold, cone, 
sulphuric acid. C. Himly found that potassium chloroplatinate is readily dissolved 
by a soln. of sodium thiosulphate that contains a little sodium hydroxide. 
A. Minozzi observed that a selenite reduces the soln. to form platinum selenide. 
According to W. Peters, potassium chloroplatinate does hot absorb dry ammonia, 
})ut it combines with methylamine to form potassium dodeciesmethylamine- 
chloroplatinate, K2PtCl6.12CH3NH2, and with dimethylamine to form potassium 
sexiesdimethylaminechloroplatinate, K2PtCle.6(CH3)2NH. A soln. of ammo- 
nium chloride was found by R. H. Brett to dissolve potassium chloro- 
platinate ; A. L. Winton and H. J. Wheeler observed that the action is very 
small ; and II. Haefcke, and R. Finkener noted that the effect produced depends 
on the duration of the attack, and the temp. P. Jannasch and C. Stephan observed 
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Fio. 84.- -Tyio Effect of Potassium and Fig. 85. — The Solubility of K 2 PtClg in 
Sodium Chlorides on the Solubility of Methyl and Ethyl Alcohols. 

KaPtCle. 

that hydrazine hydrate precipitates platinum quantitatively from a boiling 
soln. M. Vezos found that a hot, dil. soln. of the salt dissolves in a soln. of 
potassium nitrite, forming a yellow liquid which when heated gives off nitrous 
fumes, and jjossibly contains K2Pt(N02)Cl5 ; and also potassium tetranitrito- 
platinite, K2Pt(N02)2^'l2 formed. 

P. Rohland said that potassium chloroplatinate is insoluble in ether, and in 
methyl alcohol ; M. Peligot, that a litre of methyl alcohol at 20° dissolves 0*072 grm. 
of the salt ; and E. H. Archibald and co-workers, that the solubility, S grm. of 
K2ptCl0 in 1(X) grms. of soln., at 20°, with methyl alcohol containing different 
proportions of water, Fig. 85, is as follows : 

CHjOH .0 5 10 20 40 60 80 100 per cent. 

S . . 0-7742 0-5350 0-4120 0-2642 0-1165 0-10325 0-0124 0-0027 

H. Precht observed that 1 part of the salt dissolves in 42,600 parts of absolute 
ethyl alcohol ; 37,300 parts of 96 per cent, alcohol ; and 26,400 parts of 80 per 
cent, alcohol ; and R. Fresenius, that at 15° to 20°, 1 part of the salt dissolves in 
12,083 parts of absolute alcohol ; in 3775 parts of 76 per cent, alcohol ; in 1053 
parts of 55 per cent, alcohol ; in 1835 parts of 76 per cent, alcohol containing 
hydrogen chloride. Measurements were also made by M. P61igot, and M. Pierrat. 
B. H. Archibald and co-workers found that the solubility, S grm. of K2PtC4 in 



PLATINUM 


323 


100 grms. of soln., at 20°, with ethyl alcohol containing different proportions of 
water, Fig. 85, is as follows : 

CgHjOH .0 6 10 20 40 60 80 100 per cent. 

S . . 0-7742 0-4910 0-3720 0-2180 0-0760 0-0265 0-0085 0-0009 

The solubilities in isobutyl alcohol saturated with water, and also with 91*8 per 
cent, of water, are, respectively, 0-6250 and 0*3180 grm. of K 2 PtCle per 100 grms. 
of soln. R. Finkener said that potassium chloroplatinate is less soluble in a mixture 
of alcohol and ether than it is in alcohol alone, and hence R. Finkener, and 
B. C. Corenwinder and G. Contamine recommended a mixture of the two for washing 
the precipitated salt ; and H. N. Warren proposed using a mixture of amyl alcohol 
and ether. 0. Dopping found that the salt is soluble in a soln. of ammonium 
succinate. Potassium chloroplatinate was found by A. Atterberg to be reduced 
to metal by thioacetic acid ; by H. N. Warren, by formic acid ; by R. Bottger, 
M. Woussen, F. Jean and J. A. Trillat, and B. C. Corenwinder and A. Contamine, 
by sodium formate ; by L. L. de Koninck, by calcium formate ; and by F. Mohr, 
by sodium oxalate. 

The reduction of potassium chloroplatinate to metal by zinc dust was noted 
by J. Diamant ; by mercury, by E. Sonstadt ; by magnesium ribbon, by L. L. de 
Koninck, C. Favre, A. Villiers and F. Borg, A. Fiechter, R. Trnka, and A. Atter- 
berg ; and by finely-divided cobalt, by L. Pigeon. W. F. Hillebrand noted a 
reaction between the platinum of the evaporating dish, and a soln. of the salt. 
H. Rose noted that the salt is soluble in soln. of potassium hydroxide, and that 
when a mixture of the salt with potassium hydroxide and a little water is heated, 
some platinum dioxide is formed. The hot sat. soln. in potash-lye on cooling and 
the addition of hydrochloric acid deposits the chloroplatinate. The salt is insoluble 
in hot or cold soln. of alkali carbonates or hydrocarbonates. A. Mercier found 
that the salt is reduced to metal by mercurous chloride. 

A. Cossa prepared potassium amminopentachloroplatinate, K[Pt(NH 3 )Cl 5 ]. 
H 2 O, by oxidizing an acidified soln. of potassium amminotrichloroplatinite with 
potassium permanganate, or chlorine, and evaporating the liquor on a water- 
bath ; and by the action of chlorine, on [Pt(NH 3 )Cl 3 ] 2 [Pt(NH 3 ) 4 J, separating the 
insoluble [Pt(NH 3 ) 4 Cl 2 ]Cl 2 , and adding potassium chloride to the clear liquor. 
The yellow, triclinic crystals lose their water at 100°. A. Werner and A. Miolati, 
S. M. Jorgensen, and S. H. C. Briggs discussed the constitution of the salt. 
A. Werner and A. Miolati found the conductivity, ji, of the salt in 125 litres to be 
108*5, and the values increase with time. 

Time . . 1 5 10 20 30 360 min, 

/i . . 114-4 130-7 141-6 175-86 190-4 211-8 

showing a progressive hydrolysis. If the salt be mixed with platinous tetrammino- 
chloride, there is formed the complex platinous tetramminotetrachloroammino- 
platinate, [Pt(NH 3 )Cl 5 ] 2 pt(NH 3 ) 4 . A. Werner and F. Fassbender also prepared 
potassium pyridinepentachloroplatinate, K[Pt(C5H5N)ClgJ. 

G. Kirchhoff and R. Bunsen prepared rubidium chloroplatinate, Rb 2 PtCle, by 
adding a soln. of rubidium chloride to one of platinic chloride, and drying the 
washed precipitate at 150° ; and A. Windaus, by pouring a small excess of a cone, 
soln. of platinic chloride into a soln. of a rubidium salt in a little alcohol acidified 
with hydrochloric acid, then adding alcohol, filtering the mixture by suction, 
washing with alcohol, and drying at 105°, The pale yellow powder contains 
regular octahedra. G. Natta and R. Pirani examined the X-radiogram, and found 
that the cubic cell has a=9*83 A. ; a volume 949*85 X 10~24 c.c., and that there 
are 4 mols. per unit cell. The density is 4*04. G. Engel gave a =9*882 A., and 
density 3*957. G. B. Naess and 0. Hassel studied the lattice constants ; and 
G, Kirchhoff and R. Bunsen found that hydrogen partially removes the chlorine 
from the platinum in the cold, and reduction is complete when the salt is heated. 
The salt is less soluble in water than the potassium salt ; W, Crookes said that 
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100 parts of water at 15° dissolve 0*135 part of salt, and at 100°, 0*637 part; 
and G. Kirchhoff and R. Bunsen measured the solubility of the salt, and 
E. H. Archibald and L. T. Hallett’s results are indicated below. The minimum 
at 14° shows that the salt forms a hydrate. W. Peters observed that the salt does 
not absorb dry ammonia. A. Werner and F. Fassbender prepared rubidium 
pyridinepentachloroplatinate, Rb[Pt(C 5 H 5 N)ClB]. G. Kirchhoff and R. Bunsen, 
and A. Windaus prepared CSBSium chloroplatinate, Cs 2 PtCl 6 , by the methods 
employed for the rubidium salt. The pale yellow powder consists of microscopic, 
regular octahedra, which are less soluble in water than the rubidium salt. 
E. H. Ducloux examined the crystals of the salt ; G. B. Naess and 0. Hassel, the 
lattice constants. G. Engel gave a=10*192 A. for the cubic crystals. W. Crookes 
observed that 100 parts of water at 15° dissolve 0*076 part of salt, and at 100°, 
0*383 j)art ; and G. KirchhofE and R. Bunsen measured the solubility of the 
CKisium salt. The solubility — S grms. of salt per 100 grms. of water — of the rubi- 
dium and caesium salts, determined by E. H. Archibald and L. T. Hallett, were : 
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G. Natta and R. Pirani found that the crystals belong to the cubic system and that 
the X-radiograms indicate that there are 4 mols. per unit cell, and that a=10*15 A. ; 
the volume is 1045*7 X 10~-4 c.c. ; and the density is 4*25. They also studied the 
solid sola, of rubidium and caesium chloroplatinates, and of caesium chloroplatinate 
and chlorotellurate. G. Engel gave a==10*185 A., and density, 4*205. 
A. Werner and F. Fassbender prepared caesium psrridinepentachloroplatinate. 
Cs[Pt(C5n5N)(Jl5|. 

C. Scheibler^ia prepared lithium chloroplatinate, LigPtCle.bHgO, by evaporating 
cone. soln. of the salt over sulphuric acid. The hexahydrate forms orange-yellow, 
tabular crystals, which lose their water at 180°, and, according to W. Peters, the 
salt decomposes. C. Scheibler added that the general behaviour of the salt resembles 
that of the sodium salt ; and it is readily soluble in water, alcohol, and a mixture 
of alcohol and ether, but not in ether. G. F. Smith and A. C. Shead recommended 
the use of this salt in place of hydrochloroplatiiiic acid for precipitating potassium. 
A. Werner and F. Fassbender prepared lithium pyridinepentachloroplatinate. 
Li[Pt(C5H5N)Cl5l.nH20. 

L. N. Vauquelin, and A. von Mussin-Puschkin prepared SOdium chloroplatinate, 
Na 2 ptCl 6 . 6 H 20 , by mixing aq. soln. of platinic and sodium chlorides, and evaporat- 
ing ; P. Rohland recommended using theoretical proportions of the two salts. 
N. S. Kiirnakoff and M. I. Ravitsch studied the ternary system : NaCl-PtCl4--H20 ; 
and T. A. Genke, the mutual solubilities of the component salts, and concluded 
that sodium chloroplatinate is hydrolyzed in aq. soln. at 25°. S. Nagami 
found that for soln. with an eq. of NaHPtCle in 200, 500, and 1000 litres, at 25°, the 
conductivities were 497, 511, and 517 respectively. L. F. Nilson, and R. Bottger 
added sodium carbonate to a soln. of hydrochloroplatinic acid. J. S. Stas noted 
that some sodium chloroplatinate is formed when sodium chlorate is fused in a 
platinum vessel. H. Precht purified the dry salt by dissolving it in hot alcohol 
when sodium chloride remains undissolved. The hexahydrate appears in aurora- 
red columns or plates, or as an orange-red powder. M. Delepine and P. Boussi 
studied the hydrates. P. Rohland, and H. Topsoe obtained triclinic needles, and 
J. C. G. de Marignac, triclinic pinacoids with the axial ratios a :h: c=0*9625 : 1 : 
0*8444, and a=101° 56', ^=128° 2', andy— 72° 6', as given by P. Groth. H. Topsoe 
gave 2*500 for the sp. gr., and 226*0 for the mol. vol. H. Precht gave 1*368 for the 
sp. gr. of a sat. soln. containing 39*77 per cent, of salt at 15°. B. L. Vanzetti 
measured the rate of diffusion of the salt in aq. soln., and in gelatin ; and F. Riidorff 
observed that the diffusion experiments indicate that sodium chloroplatinate 
behaves like a double salt in aq. soln. 
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According to L. N. Vauqnelin, the hexahydrate loses all its water of hydration 
when carefully heated, and leaves the anhydrous salt as an orange-yellow powder. 
H. Precht said that the hexahydrate loses most of its water at about 100°. 
J. C. G. de Marignac observed that the water is expelled at 100°, W. Peters at 
150°, and J. Thomsen at 150° to 160°. M. A. Rakuzin studied the subject. The 
anhydrous chloroplatinatc was found by L. N. Vauquelin to swell up when more 
strongly heated, but it requires a fairly high temp, for its complete decomposition 
into platinum and sodium chloride. L. Wohler and P. Balz observed no evidence 
of the formation of complexes of univalent or tervalent platinum in the thermal 
decomposition of the salt ; the chloroplatinatc is stable below 600°, and above 
800°, only the chloroplatinite is formed. G. Gire noted that the heat of formation 
is 40-6 Cals., and the vap. press., p, in mm. of mercury is : 

503 “ 548 “ 601 “ 651 “ 604 “ 720 “ 758 “ 

p . .60 23-2 64-4 252 605 848 1450 

F. M. Raoult found that the lowering of the f.p. of aq. soln. indicates that in a soln. 
of a mol of the salt in 4 litres of water, about a quarter of a mol. is dissociated. 
L. Pigeon gave for the heat of formation (PtCl4, 2NaCl)=13*9 Cals, for the solid, 
and 25-29 Cals, for the aq. soln. J. Thomsen gave (Pt, 2C1*>, 2NaCl) =73-72 (^als. ; 
(Pt, 2CI2, 2NaCl, 6H20)=92-89 Cals. ; (Pt, 2CI2, 2NaCl, Aq.)=84-62 Cnh. ; and 
for the reaction between gaseous chlorine and an aq. soln. of sodium chlorojilatinitc, 
43*03 Cals. ; V. F. Miller and TI. Terry, 40*88 Cals. ; J. Thomsen, for the heat of 
crystallization, 19-17 Cals., or an average of 3*195 Cals, for each mol. of water, when 
the observed values are 4*32 Cals, each for the first and second mols, 2*54 (^als. 
each for the third and fourth mols, and 2*725 Cals, each for the fifth and sixth 
mols. The heat of solution of the anhydrous salt is 8*54 (Jals., and for the hexa- 
hydrate, — 10*634 Cals., or for the hydrates : 

HaO . . 1 2 3 4 5 

Cals. . . +4*220 -0*100 -2*640 -5*180 -7*905 

E. Doumer found the refractive index to be 0*267 when the value for water 
is unity ; and N. S. Kurnakofi gave for a 29*123 per cent, soln., and sp. gr. 1 *28259, 
the refractive indices 1*38749 for Li-light, and 1*39085 for Na-light ; and the mol. 
refraction for Na-light with the /z -formula is 106*5. This makes the at. refraction 
of platinum to be 16*1 and 21*0. According to A. Ilantzsch and co-workers, eq. 
soln. of hydrochloroplatinic acid, and of sodium chloroplatinatc in the same 
solvent arc optically identical, that is, show the same absorption spectrum, and 
the molecular absorption is independent of the degree of ionization. The 
light absorption of the acid and of the salt is also unaffected by changes of tem- 
perature. The solvent does not appear to exercise any influence on the absorption 
in the blue and violet parts of the spectrum, but does so to a very slight extent in 
the green and ultra-violet. J. Fiedler observed that a soln. of sodium chJoro- 
platinate is reduced to platinum by exposure to sunlight. L. Pigeon found that 
the electrical conductivity of a soln. of 0*01 mol of salt in a litre of water is 1*830. 

A. von Mussin-Puschkin said that the hexahydrate is freely soluble in water, 
and J. Thomsen made a similar observation with respect to the anhydrous salt. 
H. Precht found that a soln. sat. at 15° contains 39*77 per cent, of Na2PtCl6, and 
that in boiling water it dissolves in almost all proportions. T. A. Henke found 
that the salt is hydrolyzed in aq. soln. G. Sailer observed that sodium thiosulphato- 
platinite is ultimately formed by the action of sodium hyposulphite. 

W. Peters observed that the dehydrated salt takes up dry ammonia to form 
sodium hexamminochloroplatinate, Na2PtClQ.6NH3, and that this ammine, in 
vacuo, forms sodium pentamminochloroplatinate, Na2PtCl6.5NH3. Sodium 
chloroplatinatc also unites with mettiylamine to form sodium dodeciesmethyl- 
aminechloroplatinate, Na2PtCl6.12CH3NH2 ; and with dimethylamine to form 
sodium sexies^mettiylaminecUoroplatinate, Na2PtCle.6(CH3)2NH. A. von 
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Mussin-Puschkin observed that ammonium chloride precipitates ammonium 
chloroplatinate from the soln. of the sodium salt, and sodium chloride remains in 
soln. 

The hexahydrate was found by A. von Mussin-Puschkin to be freely soluble in 
alcohol, and H. Precht observed that it is more soluble in absolute alcohol than it 
is in aq. alcohol. M. Peligot's measurements of the solubility of the salt in alcohol 

are summarized in Fig. 86. H. Precht observed 
that alcohol precipitates the salt from a sat., 
aq. soln., and that a sat. soln. in absolute alcohol 
contains 11*9 per cent, of salt. The solubility in 
95 per cent, alcohol is 6*34 per cent., and in 90 
per cent, alcohol at 15®, 5-35 per cent., and at 
55®, 27*15 per cent. A soln. in absolute alcohol 
contains 48*3 per cent, of dehydrated salt, and 
on adding a drop of water to the liquid, the 
mass solidifies as the hexahydrate is formed. 
On cooling a soln. of the salt in 99*2 per cent, 
alcohol, a mixture of the anhydrous and hexa- 
hydrated salt separates out. J. Dalietos and 
C. G. Makris found alcohol vapour is readily 
oxidized by sodium but not by potassium 
chloroplatinate. H. Precht observed that the 
salt is precipitated by ether from the sat. aq. 
soln. at 15° ; and a mixture of equal parts of alcohol and ether dissolves 2*43 per 
cent, of the hexahydrate. P. Rohland, and H. Precht said that the salt is 
insoluble in ether free from alcohol. A. Werner and F. Fassbender prepared 
sodium pyridinepentachloroplatinate, Na[Pt{C5H5N)Cl5l. 

L. Pigeon observed that finely-divided cobalt reduces the salt and platinum 
is formed. A. von Mussin-Puschkin reported that sodium or potassium hydroxide 
or carbonate forms with a soln. of sodium chloroplatinate a precipitate which 
dissolves in an excess of the alkali. E. H. Archibald and co-workers discussed the 
action of potassium chloride illustrative of the balanced reaction : K2PtCl0-f2NaCl 
^Na2PtCl(j-f2KCl, exemplified by the effect of sodium chloride on the solubility 
of ])otassium chloroplatinate — inde supra. W. Ostwald found that the theoretical 
propoi’tuin of silver nitrate precipitates silver chloroplatinate quantitatively. 

P. A. von Bonsdorff-4 prepared copper chloroplatinate, CuPtCle.fiHgO, by 
the s})ontaiieous evaporation of a mixed soln. of the constituent salts over sulphuric 
acid. The pale, olive-green crystals of the hexahydrate resemble those of the 
magnesium salt. H. Topsoe observed that the needles or prisms are trigonal, with 
the axial ratio a : c--l : 0-5219, and a=112® 2'. The sp. gr. is 2*734, and the mol. 
vol. 212*8. L. Pauling studied the crystals. According to P. A. von Bonsdorff, 
the crystals effloresce to a greenish-grey powder over sulphuric acid ; they are stable 
in the dry winter’s air, but deliquesce in the humid air of summer. H. Topsoe 
observed that 4 mols, of water are given off at 110® ; and W. Peters said that the 
salt becomes anhydrous at 180®, and it is then dark brown, and absorbs dry ammonia 
to form copper octodecamminochloroplatinate, CuPtCl6.18NH3, which in vacuo 
forms copper hexamminochloroplatinate, CuPtClg.fiNHg. With methylamine, 
there is formed what are probably copper duodeviciesmethylaminechloroplati- 
nate, CuPtCl(j,18CH3NH2 ; and copper 

CuPtCle.bCHgNHg ; with dimethylamine there is formed copper duodeciesdimethyl- 
aminechloroplatinate, CuPtCl6.12(CH3)2NH ; and copper semesdimethylamine- 
Chloroplaiinate, CuPtCl6.6(CH3)2NH ; and with trimethylamine, copper bistri- 
meihylaminechloroplatinate, CuPtCl6.2(CH3)3N. W. Peters observed that when 
cop^r chloroplatinate is boiled with formaldehyde or formic acid, traces of 
platinum are formed. 

6. Gore 26 obtained evidence of the formation of a gilver chloroplatinate, 
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Ag 2 PtCl 6 , by melting silver chloride in an atm. of chlorine in a platinum vessel. 
L. N. Vauquelin obtained a yellow precipitate by adding silver nitrate to a eoln. 
of hydrochloroplatinic acid, and J. E. Herberger said that ammonia extracts 
only a part of the silver chloride contained in the precipitate. K. Birnbaum found 
that if silver chloride be dissolved in hydrochloroplatinic acid, the silver salt 
crystallizes out unchanged when the soln. is evaporated. The salt was prepared 
by A. Commaille, S. A. Norton, and S. M. Jorgensen. L. Pigeon reported the forma- 
tion of silver chloroplatinate from a soln. containing the theoretical proportions 
of silver nitrate and hydrochloroplatinic acid ; and A. Miolati added that if an 
excess of silver nitrate be present, Ag2Pt(0H)2Cl4 is formed. According to 
W. Ostwald, the silver salt is formed quantitatively when the theoretical proportion 
of silver nitrate is added to a soln. of sodium chloroplatinate. L. Pigeon gave for 
the heat of formation (2AgCl, PtCl4)=7*7 Cals. According to S. M. Jorgensen, and 
A. Miolati, cold water slowly decomposes the salt, forming silver chloride and 
H 2 Pt(OH) 2 Cl 4 , and with hot water the reaction proceeds rapidly. W. Peters 
observed that the salt absorbs about 10 mols. of dry ammonia, forming silver 
octamimnochloroplatinate» Ag 2 PtCle. 8 NH 3 ; and in vacuo, this forms silver 
tetramminochloroplatinate, Ag2PtC]e.4NH3 ; K. Birnbaum obtained silver diam- 
minochloroplatinate, Ag 2 PtCl 0 . 2 NH 3 , by mixing freshly-prepared hydrochloro- 
platinic acid with an ammoniacal silver chloride soln. and washing the yellow pro- 
duct rapidly with cold water, and drying it over sulphuric acid. The salt loses 
water at 100°, and at a higher temp, forms platinum and silver chloride. It is 
insoluble in water. Ammonia is evolved when the product is treated with potash- 
lye ; when boiled with sodium carbonate, a dirty yellow precipitate is formed 
containing a part of the silver and part of the platinum. 

W. Peters found that when a mixed soln. of auric chloride and hydrochloro- 
platinic acid is evaporated, no gold chloroplatinate is formed since the gold 
separates out in the metallic state. A. Cahours and H. Gal prepared platinic 
quatertriethylphospbinechloroaurate, [Pt{P(C2H5)3}4]AuCl4. 

P. A. von Bonsdorff 26 prepared calcium chloroplatinate, CaPtCle.6H20, in 
small, orange-red prismatic crystals by evaporating a mixture of hydrochloro- 
platinic acid with an excess of calcium chloride, and separating mechanically the 
crystals of the ociohydrate from those of calcium chloride. P. Rohland, and 
H. Topsoe prepared the enneahydrat-e, CaPtCle. 9 H 20 , by evaporating a soln. of 
theoretical proportions of the component chlorides over sulphuric acid. L. Pauling 
found that the crystals of the hexahydrate arc rhombohedral with a=112° O'. 
P. A. von Bonsdorff, and W. Peters said that the water can be expelled by heating 
to 170°, and a yellow powder remains. The crystals of the hydrate are freely 
soluble in water ; H. Precht observed that the sat. alcoholic soln. contains 53 per cent, 
of salt ; P. Rohland added that the salt is soluble in methyl alcohol of sp. gr. 
0-790 at 15°, and in ethyl alcohol of sp. gr. 0-8035 at 15°, and the salt is decomposed 
in soln. into its component chlorides. It is insoluble in ether. W. Peters said that 
when the anhydrous salt is exposed todry ammonia it forms calcium dodecammino- 
chloroplatinate, CaPtC]e.l2NH3, and that in vacuo, this forms calcium hexammino- 
chloroplatinate, CaPtCl 0 . 6 NH 3 . P. A. von Bonsdorff prepared strontium chloro- 
platinate, SrPtCle. 8 H 20 , as in the case of the calcium salt. The rhombic prisms 
are stable in air, but effloresce in warm air. The salt is freely soluble in water. 
H. Precht found that the salt is decomposed by absolute alcohol. 

A. von Mussin-Puschkin, and P. A. von Bonsdorff also prepared barium 
chloroplatinate, BaPtCl 0 . 6 H 2 O, by the spontaneous evaporation of a mixed soln. 
of hydrochloroplatinic acid with an excess of barium chloride. P. Rohland used 
theoretical proportions of the two constituents. H. Topsoe added that it is difficult 
to prevent contamination with barium chloride since there is a slight decomposition 
of the salt during recrystallization. The salt was also prepared by J. J. Berzelius. 
The hexahydrate forms orange-yellow, monoclinic prisms and plates which, according 
to H. Topsoe, have the axial ratios a:b: c=0-9645 : 1 : 1*4949, and ^= 102 ° 15'. 
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The (001) -cleavage is perfect; the sp. gr. is 2*868, and the mol. vol. is 216*0. 
W. Kwasnik obtained the octohydrate, BaPtCl6.8H20, by the action of hydro- 
chloroplatinic acid on l)ariiim oxide, concentrating the filtered soln. on a water- 
bath, precipitating with absolute alcohol, washing the product, and recrystallizing 
from acj. soln. The hexahydrate forms the fnonohydvatc at 70 , and the anhydrous 
salt is formed at 100^ in a current of dry air. W. Peters said that all the water is 
lost at 1 50° to 1 60°. When heated to a higher temp., platinum and barium chloride 
arc formed. According to G. Gire, the vap. press., p, in mm. of mercury, is : 

428" 4.'i8" 514" 666“ 607“ 665“ 721“ 

p , . .4-6 9-8 31-2 80-3 210 631 1600 

The heat of formation is 40*9 Cals. H. Precht, and H. Topsoe observed that the 
salt is part/ially decomposed in aq. soln., and H. Precht, and P. Rohland, that the 
salt is almost completely decomposed by methyl alcohol, and by ethyl alcohol. 
W. Peters observed that the anhydrous salt takes up dry ammonia to form barium 
hexamminochloroplatinate, BaPtCle.6NH3, which, in vacuo, forms barium 
pentamminochloroplatinate, BaPtCle.fiNHs. 

J. Thomsen 27 prepared beryllium chloroplatinate, BePtCle.SHgO, by dis- 
solving beryllium hydroxide, freed from adsorbed ammonium salts by digestion with 
bromine water, in hydrochloroplatinic acid, and evaporating the soln. for crystalliza- 
tion. A. Wclkow evaporated a mixture of cone. soln. of beryllium and platinic 
chlorides slowly over cone, sulphuric acid. The crystals are dark yellow, being four- 
or six-sided prisms, or six- or eight-sided plates. According to J. C. G. de Marignac, 
the crystals belong to the tetragonal system ; and they were examined by K. Haus- 
hofer. A. Welkow, and J. Thomsen said that the crystals of the octohydrate are 
stable in dry air, but deliquesce in moist air ; they lose 4 mols. of water at 100° 
to 120°, and above 150° water and hydrogen chloride are given off. The salt is 
freely soluble in water, and alcohol, but insoluble in ether. 

H. Topsoe, 28 and A. von Mussin-Puschkin prepared magnesium chloroplatmate» 
MgPt(/lo.l2H20, by evaporating a soln. of the component salts, at a low temp. 
H. Topsoe, and H. Topsoe and C. Christiansen observed that the dark reddish- 
yellow crystals of the dodecahydrate are trigonal with the axial ratio a : c=l : 0*7057, 
and a— 106° 39' ; the crystals are birefringent. The sp. gr. is 2*060, and the mol. 
vol. 315*3, The crystals are stable in air, but pass into the hexahydrate at 100°. 
L. Pauling studied the crystals. P. A. von Bonsdorff obtained the hexahydrate 
by the spontaneous evaporation of an aq. soln. of the component salts, 4a,nd 
H. Topsoe added, at a temp, higher than that needed for the dodecahydrate ; it 
is also obtained by slowly cooling a sat. soln. down to about 20°. H. Precht found 
that the salt cannot be purified by recrystallization. H. Topsoe observed that the 
pale yellow crystals arc trigonal, with the axial ratio a : c=l : 0*5169, and 
a=112° 10' ; the sp. gr. is 2*437, and the mol. vol. 222*5. P. Gaubert found the 
refractive indices vary with the moisture content ; and for the heptahydrate, for 
sodium light, ^=1*561, and €--1*91. P. A. von Bonsdorff said that the crystals 
are stable in air, but H'. Topsoe found that the crystals rapidly absorb moisture 
to form a pale yellow powder. According to P. A. von Bonsdorff, the crystals lose 
4 mols. of water when heated, H, Precht found that the hexahydrate dissolves 
in absolute alcohol forming a sat. soln. with 43*2 per cent, of MgPtCle, but with 
the salt dried at 150°, the soln. contains only 37*8 per cent. P. Rohland added 
that the salt is soluble in 80 per cent, alcohol of sp. gr. 0*8055 at 15° ; and in 
methyl alcohol of sp. gr. 0*790 at 17°, but it is insoluble in ether. The alcoholic 
soln. suffers some dissociation, forming magnesium chloride. 

L. Hiinefeld prepared zinc chloroplatinate, ZnPtCle.OHgO, by treating a soln. 
of platinum in aqua regia with zinc until the soln. acquires a pale yellow colour, 
And evaporating the filtrate ; the first crop of crystals is the chloroplatinite, and 
the later crop, chloroplatinate. A. Eberhard said that the crystals are red. 
P. A. von Bonsdorff obtained the salt by crystallization from a mixed soln. of the 
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two component chlorides. L. Hiinefeld said that the crystals of the hexahydrate 
are pale yellow, and H, Topsoe described them as orange-yellow prisms belonging 
to the trigonal system, with the axial ratio arc, and a=112° 10'. The (101)- 
cleavage is perfect. H. Topsoe and C. Christiansen discussed the positive bire- 
fringence. L. Pauling studied the crystals. P. A. von Bonsdorff found the crystals 
to be isomorphous with those of the hydrated magnesium and manganese chloro- 
platinates. S. M. Jorgensen gave 2*717 for the sp. gr. R. Romanis discussed the 
mol. vol. L. Hiinefeld said that when heated, the salt loses water becoming brown 
and then grey ; W. Peters added that the salt is anhydrous and brown when 
heated to 160°. A. Eberhard said that the crystals lose “ 4 H 2 O ” at 102° to 103° ; 
and the remaining “ 2 H 2 O ” is lost slowly above 130° ; P. A. von Bonsdorff, that 
at a high temp., chlorine is evolved, zinc chloride is sublimed, and platinum remains. 
L. Hiinefeld reported that the salt deliquesces in air ; but P. A. von Bonsdorff, 
and H. Topsoe said not so. The salt was found by L. Hiinefeld to be easily soluble 
in water, and alcohol ; and to be easily decomposed with the evolution of chlorine 
and hydrogen chloride when it is treated with sulphuric acid. W. Peters observed 
that the anhydrous salt takes up dry ammonia to form zinc enneamminochloro- 
platinate* ZnPtCle.llNHg, which in vacuo forms zinc heptamminochloroplatinate, 
ZnPtCle.7NH3. P. A. von Bonsdorff, and H. Topsoe prepared cadmium chloro- 
platinate, CdPtCle.6H20, as in the case of the magnesium salt. The pale yellow 
crystals of the hexahydrate were found by H. Topsoe, and H. Topsoe and 
C. Christiansen to be isomorphous with the zinc salt, and to furnish trigonal crystals 
with the axial ratio a : c:^l : 0*5335, and a=112° O'. The (101) -cleavage is complete ; 
the birefringence is positive ; the sp. gr. is 2*882 ; and the mol. vol. 218*7. The 
crystals are stable in air at ordinary temp., and become anhydrous at 100°. 
W. Peters obtained the trihydrate in the form of pale yellow needles, which become 
grey at 170°. W. Peters observed that the anhydrous salt takes up dry ammonia 
to form cadmium heptadecamminochloroplatinate, CdPtCle.HNHs ; and this in 
vacuo forms cadmium duodecamminocbloroplatinate» CdPtCle.l 2 H 2 O. By boiling 
the aq. soln. with formaldehyde, or formic acid, a trace of platinum is deposited. 

P. A. von Bonsdorff observed that mercurous chloride divssolvcs in warm 
hydrochloroplatinic acid, and that crystals, possibly mercurous chloroplatinatc, 
are formed on cooling ; but K. Birnbaum found that mercurous chloride acts on 
hydrochloroplatinic acid, forming a soln. which on evaporation deposits a crop of 
crystals of mercuric chloride, then a deliquescent amorphous mass containing 
mercuric and platinic chlorides which with aq. ammonia, produces a pale yellow 
deposit containing mercury, platinum, and ammonia. L. F. Nilson said that a 
mixed soln. of mercuric and platinic chlorides does not furnish mercuric 
chloroplatinate. 

W. F. Salm-Horstmar,20 and A, Welkow prepared aluminium chloroplatinate, 
AlPtCl7.15H20, by evaporating over sulphuric acid a mixture of hydrochloroplatinic 
acid and a soln. of aluminium in hydrochloric acid, and pressing the crystals 
between bibulous paper. The lemon-yellow, or orange-yellow four- or six-sided 
columns or plates are triclinic with the axial ratios a:h: c=l : 0*6418 : 0*5373, 
and a=92° O', j8=91° 35', andy=90° 50'. The crystals are stable in dry air, but 
deliquesce in moist air. When heated, the crystals become black, and on cooling, 
red ; the m.p. and f.p. are 52° ; the salt loses 12 mols. of water at 120°, and the 
remainder, with decomposition, at 200°. The salt is freely soluble in water, and 
alcohol, but it is not soluble in ether. Platinum is deposited when a soln. of the salt 
is treated with zinc. L. F. Nilson reported indium chloroplatinate, 2InCl3.5PtCl4. 
36 H 2 O, to be formed by evaporating to dryness a mixture of 2 molar parts of 
hydrochloroplatinic acid, and 1 molar part of a soln. of indium oxide in hydro- 
chloric acid, dissolving the product in water and crystallizing the soln. over sulphuric 
acid, and diying the crystals between bibulous paper. The honey-yellow, prismatic 
crystals deliquesce rapidly in air ; they melt at 100°, and lose 18 mols. of water. 
F. Kuhlmann, and W. Crookes obtained pale yellow crystals of thallous chloro- 
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platinatey TlPtCle, by adding hydrochloroplatinic acid to a dil. soln. of a thallous 
salt. One hundred parts of water at 15° dissolve 0*00638 part of salt, and at 
1(X)°, 0*0513 part. G. Engel gave a=9*755 A. for the cubic lattice. G. Werther, 
and M. Hibberling observed that no precipitate of thallic cbloroplatinate is formed 
when a thallic salt is added to hydrochloroplatinic acid. 

S. John, 30 J. C. G. dc Marignac, and P. T. Cleve prepared cerous cbloroplatinate, 
CcCl3.PtCl4.13H20, in quadratic, orange plates which are hygroscopic and lose 
9 mols. of water at 1 10°. According to S. Jolin, and P. T. Cleve, the salt is very 
soluble in water, and alcohol. M. Holtzmann obtained deliquescent, orange 
prisms of 4CeCl3.3PtCl4-24H20, which melt on the water-bath, and are soluble 
in water, and alcohol. P. T. Cleve, and J. C. G. de Marignac prepared lanthanum 
cbloroplatinate, LaCl3.PtCl4.13H20, in orange, tabular crystals isomorphous with 
those of the ccfrium salt. The chloroplatinate is very soluble in water. F. T. Frerichs 
and E. F. Smith prepared a similar salt, La2(PtCl5)3.24H20. C. von Scheele 
I)repared praseodymium chloroplatinate, PrCl 3 .PtCl 4 . 12 H 20 , in yellow crystals 
of sp. gr. 2*412. J. C. G. de Marignac prepared the “ didymium ” salt. P. T. Cleve 
obtained samarium chloroplatinate, SmCl 3 .PtCl 4 . 10 JH 2 O, in orange, deliquescent 
prisms of sp. gr. 2*712; C. Benedicks, gadolinium chloroplatinate, GdCl 3 .PtCl 4 . 
IOH 2 O, in orange-yellow prisms, of sp. gr. 2*719 ; L. F. Nilson, and P. T. Cleve, 
Srttrium chloroplatinate, 4 YCl 3 . 5 PtCl 4 . 5 i (or 52)H20, in red, deliquescent prisms, 
which melt at 100° with the loss of 10 mols. of water ; P. T. Cleve, erbium chloro- 
platinate, ErCl3.PtCl4.10^H2O, in deliquescent plates which lose 3 mols. of water 
over sulphuric acid ; P. T. Cleve prepared 3rtterbium chloroplatinate, 2 YbCl 3 .- 
Pt(^l 4 . 22 n 20 , in reddish-brown, deliquescent, rhombic plates, which effloresce in 
a desiccator, lose 11 mols. of water at 100° and melt below that temp. There 
is also a hydrate with 35 mols. of water. P. T. Cleve, thorium chloroplatinate, 
ThCl4PtCl4.12H20, in orange, deliquescent, tabular crystals, and L. F. Nilson, 
zirconyl chloroplatinate, (Zr0)PtCl6.12H20, from a soln. of zirconyl chloride and 
hydrochloroplatinic acid, in pale yellow, four-sided prisms which melt below 100° 
with the loss of 6 mols. of water. 

L. F. Nilson 3i obtained stannic chloroplatinate, SnPtCl8.12H20, by evaporat- 
ing to dryness on a water-bath a mixture of about 2 mols. of hydrochloroplatinic 
acid and 1 mol. of stannic chloride, extracting the mass with water, evaporating 
the soln. for crystallization, and drying the crystals between bibulous paper. 
The pale yellow plates do not change in dry air, but deliquesce in moist air ; they 
lose 2 mols. of water at KX)°. K. Birnbaum, H. Topsoe, and P. Rohland prepared 
lead chloroplatinate, PbPtCl6.3(or 4)H20, by evaporating soln. of the theoretical 
proportions of the constituent chlorides. The pale yellow or orange-red, cubic 
crystals were found by H. Topsoe to have a sp. gr. of 3*681, and a mol. vol. of 182*4. 
The crystals are stable in air, and they effloresce over sulphuric acid. According 
to H. Topsoe, the crystals lose all their water at 125°, but W. Peters found that 
some water is retained at 20()°. K. Birnbaum found that the salt is soluble in water, 
and in alcohol, and H. Topsoe, and W. Peters observed that the salt in aq. soln. 
partially decomposes, forming sparingly soluble lead chloride and soluble platinic 
chloride. 

L. F. Nilson 32 prepared chromic Chloroplatinate, CrCla.PtC^.lOHgO, by 
evaporating on a water-bath a soln. of equimolar proportions of hydrochloro- 
platinic acid and green chromic chloride, extracting the dry mass with water, 
evaporating the soln. over sulphuric acid, and drying the crystals between bibulous 
paper. G. 0. Higley washed the crystals with acetone, and dried them on a porous 
tile oyer sulphuric acid. The dark green, thin rhombic plates effloresce slowly in 
dry air ; they lose all but 10 mols. of water at 100°. They are freely soluble in 
water and in alcohol, but almost insoluble in acetone. G. 0. Higley treated a soln. 
of the salt with silver nitrate and obtained silver chloroplatinate with a trace of 
silver chloride, and he inferred that the salt is a complex with doubled water 
molecules, [Cr(H 402 ^ 6 Cl]PtCle. P. T. Cleve prepared chromic chloroaQUO- 



PLATINUM 


331 


tetramminocldoroplatinate, [Cr(NH3)4(H20)ClJPt.Cle, in brownish-red, rhombic 
crystals by treating a soln. of chromic chloroaquotetramminochloride with hydro- 
chloroplatinic acid. S. M. Jorgensen prepared chromic chloropentammino- 
chloroplatixiate, [0r(NH3)5Cl]PtCl6, in yellowish-brown rectangular prisms, by 
treating a soln. of chromic chloropentamminochloride with hydrochloroplatinic acid ; 
and chromic hexamminochloroplatinatep [Cr(NH3)Q]Cl.PtCle.2iH20, as yellow 
needles by the action of hydrochloroplatinic acid on a soln. of the hexammino- 
chloride. The salt loses all its water in 24 hrs. at 100°, and it is decomposed by 
cold water or dil. hydrochloric acid to form [Cr(NH3)(j]2Cl4.PtCl6.2H20, which 
forms dark orange, prismatic or rhombic crystals, which lose a mol. of water at 
100°. If the hexamminochloride is treated with sodium chloroplatinate in aq. 
soln., orange-yellow, six-sided plates or prisms of [Cr(NH3)eJ2(PtCle)3.6H20, are 
formed. The salt is almost insoluble in water, and loses all its combined water in 
24 hrs. at 100° — vide chromates, 11 . 60, 15 ; and dichromates, 11 . 60, 16. 

W. J. Sell prepared complex chromic carbamidochloroplstinate, 2CrCl3.PtCl4.12CO(NH2;2- 
2H2O ; P. Pfeifier and P. Koch, chromic traxis-dichloroquaterethylcnediaminechloroplatinate, 
[Cr enaCl2l2(PtClB).12H20 ; P. Pfeiffer and T. G. Lando, chromic cis-dichloroquatcrethylcne- 
diaminechloroplatinate, (Cr onaCl2]2(PtCi4).12H20 ; R. F. Weinland and P. Dinkelacker, 
chromic hexacetatodihydroxychloroplatinate, as a tetrahydrate, 2[Cr3(0H)2(CaH302)6lPtCl,. 
4H2O; A. Werner, the pentahydrate ; R. F. Weinland and co-workers, the dem/j.vdrafr ; 
R. F. Weinland and E. Biittner, chromic hexacetatodihydroxytriamminochloroplatinatc, 
2[Cr3(0H)a(NHa)3(C2H302)fl]PtCl3 ; and R. F. Weinland and E. Gussmann, chromic 
hexacetatodihydroxytrispyridinechloroplatinate, 2fCr3(OH) )3(C2H30 glelPtClg. 

P. A. von Bonsdorff ^3 prepared manganese chloroplatinate, MnPtClfl.6H20, 
by the spontaneous evaporation of a soln. of the constituent chlorides ; and 
H. Topsoe, by the same process, or by cooling a hot, sat. soln. The dark yellow 
or orange prisms of the hexahydrate were found by H. Topsoe, and H. Topsoe and 
C. Christiansen to be trigonal, and to have the axial ratio a :c—\ : 0*5310, and 
a— 111° 47' ; the (101) -cleavage is complete ; the sp. gr. is 2*692, and the mol. 
voL, 213*0. E. Herlinger gave 212*1 for the mol. vol. If the soln. is crystallized 
below 20°, H. Topsoe observed that the dodecahydrate, which appears in pale yellow 
trigonal crystals with the axial ratio a : c=l ; 0*7073, and a=106° 36' ; positive 
birefringence ; sp. gr. 2*112, and mol. vol. 322*6. The dodecahydrate is stable 
in air at low temp., but effloresces at a higher temp. It loses 10 mols. of water at 
100°. L. Pauling studied the crystals. W. Peters observed that the crystals are 
stable at ordinary temp., in air, but they effloresce at a higher temp. They lose 
water and become brown at 160°, and take up ammonia to form a basic manganese 
salt, MnPt(OH)Cl6. 

P. A. von Bonsdorff prepared ferrous chloroplatinate, FePtCl6.6H20, by the 
spontaneous evaporation of a soln. of the component chlorides. L. Pauling studied 
the crystals. The dark yellow, or brownish-yellow crystals were found by H. Topsoe 
to be trigonal, with the axial ratio o : c=l ; 0*5144, and a=]12° 14'; sp. gr. 
2*714, and mol. vol. 211*3. E. Herlinger gave 210*7 for the mol. vol. The salt is 
deliquescent, and it is readily oxidized in air, or in aq. soln. L. F. Nilson prepared 
ferric chloroplatinate, FeCl3.PtCl4.10JH20, by evaporating to dryness, on a water- 
bath, a mixed soln. of 2 mols. of hydrochloroplatinic acid, and a mol. of ferric 
chloride, extracting the mass with water, evaporating the aq. soln. over sulphuric 
acid, and drying the crystals between bibulous paper. The yellowish-red, deliques- 
cent, four-sided prisms give off 5 mols. of water at 100°. H. St. C. Dcville and 
J. S. Stas observed that when a soln. of platinic chloride is poured into one of 
ferric chloride with a great excess of ammonium chloride, ammonium chloro- 
platinate is precipitated, together with a yellow or brownish -yellow precipitate 
containing both iron and platinum. 

P. A. von Bonsdorff 3^ prepared cobaltous chloroplatinate, CoPtCle.6H20, by 
the spontaneous evaporation of soln. of the component salts. The brownish - 
yellow, or yellowish-brown deliquescent prisms of the hexahydrate were found by 
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H. Topsoe, and H. Topsoe and C. Christiansen to be trigonal with the axial ratio 
a : c=l : 0-5140, and o— 112° 14' ; the (lOl)-cleavage is complete ; and the bire- 
fringence positive. S. M. Jorgensen gave 2-699 for the sp. gr. L. Pauling studied 
the crystals. E. Herlinger gave 213-0 for the mol. vol. W. Peters obtained the 
anhydrous salt by heating the hexahydrate to 170°. The olive-green powder 
takes up dry ammonia to form the cobaltous dodecamminochloroplatiiiate, 
("oPtCl6.12NH3, at 22°, and at —20°, to form cobaltoos octodecamminochlora- 
platiiiate> CoPtClg.lSNHs ; and in vacuo, cobaltous decamminochloroplatinate, 
CoPtClg.lONHs. 

J. B. RogojHky, W. Gibbs and F. A. Gonth, S. M. JOrgensen, A. G. Bergman, and 
F M. Jagor descjiibed cobaltic bishexamminochloroplatlnate, [Co(NH3)g]a(PtCl«)3.6H20 ; 
S. M. Jttrgenson, and F. Ephraim and W. Fliigel, cobaltic hexamminochloroplatinate» 
|Co(NH3)el(^l{PtCle).iH20 ; S. M. Jorgensen, [Co(NH3)eJaCl4(PtCl«).2H20 ; S. M. J6rgen- 
sen, cobaltic trisethylenediaminechloroplatlnate, [Co en3]a(PtCl3)3.12HaO ; W. Gibbs and 
F. A. Gonth, W. (hbbs, C. D. Braun, and S. M. Jorgensen, cobaltic aquopentamminochloro- 
platinate, |Co(NH)6(H20) l2(PtCle)3.6H20 ; S. M. Jdrgensen, [Co(NH3)5(H20)]Cl(PtCle).4HaO, 
and |Co(NH3)5(H20)]2Cl4(PtCl3).2H20 ; A. Werner, cobaltic aquobisethylenediamineammlno- 
Chloroplatinate, [Co(NH8)en2(HaO)]2(PtCl4)3.2HaO ; S. M. Jorgensen, and A. Werner 
and A. Miolati, cobaltlc trlaquotriammlnochioroplatinate, [Co(NHa)3(H20)3l2(PtCle)3.4H80 ; 
F. Claiidet, W. Gibbs and F. A. Genth, S. M. Jftrgensen, and J. N. Brdnsted and A. Peter- 
sen, cobaltic chloropentamminochloroplatinate, [Co(NH 3 ) 3 Cl]PtOl 4 ; S. M. Jorgensen, cobaltic 
chlorobisethylenedlamineamminoehloroplatinate, [Co(NH3)en2CllPtCle.H20; S. M. J6rgenBen, 
cobaltic chloroaquotetramminochloroplatinate, [Co(NH 8 ) 4 (H 20)01 JPtCl4.2HaO ; A. Werner and 
A. Klein, and G. Vortmann, cobaltic dichlorotetramminochloroplatinate, [Co(NH 8 ) 4 Cl 2 ] 2 PtCl 4 ; 
8 . M. Jorgenson, cobaltic dinitritotctramminochloroplatinate, [Co(NH 8 ) 4 (NOa) 2 l 2 PtCle ; 
A. Werner and K. Feenstra, cobaltic dichloroquaterpyridinechloroplatinatc, [Copy 4 Cl 2 l 2 PtCla; 
A. Werner and K. Frolich, cobaltic dichlorobispropylcnediaminechloroplatinate, LCopn 2 Cl 2 ] 2 - 
PK^Ib ; A. Werner and G, Lindenborg, cobaltic dichlorobistrimethylenediaminechloroplatinate, 
[Co tnaClall’tCle ; G. Vortmann, cobaltic p-peroxodecamminochloroplatinate, [Coa(02)(NH3)iol- 
Cl( Pt( . 14 ) 2 . 51-1 aO ; A. Werner and E. Kindscher, cobaltic diol-octamminochloroplatinatc, 
lCo 2 (OH) 2 (NH 3 )J(I’tCl 3 ) 2 . 6 HaO ; A. Werner and co-workers, cobaltic p-amino-poroxo-quater- 
ethylenediaminechloroplatinate, [Coa( 02 ,NH 2 ) en 4 j(PtCl 3 ) 8 . 3 H 20 ; A. Werner and J. Fiirsten- 
berg, cobaltic p-acetato-amino-ol-hexamminocbloroplatlnate, [Co 2 (C 2 H 302 ,NH 2 ,OH)(NH 3 )ela- 
PtCl^ ; A. W'i^rner and G. Jantseh, cobaltic tetrol-diaquoquaterethylenediamlnechloroplatlnate, 
|Co 3 (OH )4 on 4 (H 20 ) 2 l(PtCl 4 ) 2 - 2 H 20 ; and S. M. Jbrgensen, cobaltic hexol-dodecammino- 
chloroplatinate, [Co 4 (OH)e(NH 3 )i 2 ](PtCl 3 ) 3 . 2 H 20 — mpra. 

P. A. von Bonsdorffas prepared nickel chloroplatinate, NiPtCl6.6H20, by 
spontaneously evaporating soln. of the component salts. The greenish-yellow 
prisms of the hexahydrate were found by H. Topsoe to be trigonal, with the axial 
ratio a: : 0*5162, and a==112° 12'; the (101) -cleavage is complete; the bire- 

tringence is positive ; W. Biltz gave for the sp. gr. 2*798 ; and the mol. vol., 206*3. 
L. Pauling studied the crystals. E. Herlinger gave 205*4 for the mol. vol. W. Peters 
found that the hexahydrate becomes anhydrous at 200° ; and the brown product 
takes up dry ammonia to form nickel dodccamminochloroplatinate, NiPtCle. 
12NH3, which in vacuo furnishes nickel decamminochloroplatinate, NiPtClg. 
IONH3. N. 8. KurnakofF prepared nickel bisethylenediaminechloroplatinate, 
NiPt('l6.2C2H4(NH2)9, and nickel trisethylenediaminechloroplatinate, NiPtCle. 
3C2H4(NH2)2* 

Platinic OxycUorides. — According to M. Blondel,^^ platinic hydroxide dissolves 
in dil. hydrochloric acid, forming a soln. of the normal chloride, and when the sat. 
soln. is dialyzed, there is formed a product which coagulates when gently warmed, 
or mixed with a trace of an alkali salt. The coagulate is reddish-brown platinic 
metoxyhydrochloride, (Pt02)5.2HC1.9H20. It can be heated to 180° without 
losing hydrogen chloride, but it begins to decompose at 200°, forming platinous 
chloride. It is not soluble in water, but boiling water converts it into metaplatinic 
acid, {Pt02.H20)5. It dissolves slowly in hydrochloric acid to form both hydro- 
chloroplatinous and hydrochloroplatinic acids. 

L. N. Vauqiielin noted that when hydrochloroplatinic acid is mixed with insufficient 
give it an alkaline reaction, and allowed to evaporate spontaneously, brownish- 
yellow, or grey laminsB are formed of a sodium oxychloroplcUincLtSt of unknown composition. 
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M. Blondel also obtained an oxychloroplatinate by adding sodium hydroxide to a dil. 
soln. of sodium chloroplatinate at 100° so that the soln. remains acidic. In this way, 
6 mols. of sodium hydroxide can be added per mol. of hydrochloroplatinic acid without 
reversing the acidity of the liquid. After dialysis, a product is formed with variable pro- 
portions of platinum, sodium, and chlorine. £. Johannsen obtained various calcium 
oxychhroplatinates by the action of calcium hydroxide on soln. of hydrochloroplatinic 
acid ; and F. Weiss and F. D6bereiner, and E. Johannsen, various barium oxychhro- 
platincUea by the action of barium hydroxide on that acid. 

S. M. Jorgensen obtained some chromic hydroxychloroplatinates : chromic hydroxy- 
decamminochloroplatinate, [Cra(OH)(NH 3 )io] 2 (PtCle)s.lOH 5 jO, and [Cra(OH)(NH 8 )iolaCl 4 - 
(PtCle) 3 ; chromic trihydroxyaquohexamminochloroplatinate, [Cr2(OH)3(NH3)3]3(PtCl3)3.4H20, 
and [Cra(0H)3(H20)(NH3)3]Cl(PtClfl).H20 ; G. Vortmann and O. Blasberg, cobaltic hydroxy- 
chlorooctamminochloroplatinate, 2Co(OH)Cl2.PtCl4.8NH3.H20 ; F. A. Genth, ammonium 
cobaltic hydroxytriamminochloroplatinate, 3NH4Cl.Co2(OH)aCl3.2PtCl4.3NHa ; and G. Vort- 
mann, 3NH4C1.2Co(OH)2C1.2PtCl4.7NH4.3H20— infra. 

Hydroxychloroplatinic acids. — A series of acids has been reported with the 
general formula H2PtCl(j„,t(OH)„. A. Miolati and I. Bellucci, and I. Bellucci pre- 
pared pentahydroxychloroplatinic acid, H2Pt(OH)5Cl, by the action of cold 
0*liV-H2S04 on the corresponding barium salt. The brown, deliquescent syrup 
is a dibasic acid ; it reacts with carbonates, slowly in the cold, rapidly when warmed. 
S. M. Jorgensen reported the corresponding anhydride dioxyhydroxychloroplatinic 
acid, H2Pt02(0H)Cl, to be probably formed when an aq. soln. of equimolar parts 
of platinic chloride and ammonia is evaporated to dryness, extracted with water, 
the filtered soln. treated with another molar part of ammonia, and then evaporated 
on the water-bath. 

I. Bellucci, and A. Miolati and I. Bellucci prepared silver pentahydroxychloro- 
platinate, Ag2Pt(OH)6Cl, in brown flakes, by adding an excess of silver acetate 
to a soln. of the corresponding barium salt, and drying the washed precipitate over 
calcium chloride. E. Johannsen, and J. F. W. Herschel prepared calcium penta- 
hydroxychloroplatinate, CaPt(0H)5Cl.H20, by mixing hydrochloroplatinic acid 
with an excess of lime water in sunlight or violet light. The mixture remains (dear 
in darkness. E. Johannsen, and A. Miolati and I. Bellucci used a somewhat 
similar process. A. Miolati, I. Bellucci, A. Miolati and I. Bellucci, and P. Klason 
discussed the nature of this salt. The white or yellowish-white powder can be 
obtained as tabular crystals. J. W. Dobereiner observed that at a red-heat, 
the salt loses 25 per cent, of water and oxygen to form a residue of calcium oxide 
and chloride, and platinous oxide. The salt is insoluble in water ; soluble in 
hydrochloric and nitric acids ; silver nitrate precipitates from the acidic soln. an 
orange-yellow piecipitate ; the nitric acid soln. with ammonium chloride was 
found by F. Weiss and F. Dobereiner slowly to form a precipitate of ammonium 
chloroplatinate, E. Johannsen observed that the salt is slowly decomposed in the 
presence of water and carbon dioxide. I. Bellucci, and A. Miolati and I. Bellucci 
prepared strontium pentahydroxychloroplatinate, SrPt(0H)5Cl.H20, by a process 
analogous to that used for the calcium salt. A. Miolati also obtained barium 
pentaliydroxychloroplatinate, BaPt(0H)5Cl.wH20. E. Johannsen also prepared 
this salt ; and A. Miolati and I. Bellucci obtained the monohydrate. 1. Bellucci, 
and A. Miolati and 1. Bellucci prepared mercuric pentahydroxychloro- 
platinate, HgPt(OH)5Cl, by treating an acetic acid soln. of the barium salt with 
mercuric acetate ; and similarly with thallous pentahydroxychloroplatinate, 
TlPt(OH)5Cl ; but with lead acetate a basic lead pent^ydroxychloroplatinate, 
Pb(0H)2.PbPt(0H)5Cl, is formed. 

A. Rosenheim and W. Lowenstamm obtained pale yellow dihydroxsrtetrachloro- 
platinic acid, H2Pt(0H)2Cl4.3H20, or oxytetrachloroplatinic acid, H2Pt0Cl4.4H20, 
by allowing a soln. of platinic chloride to stand exposed to the atm. for some time. 
The acid was obtained by S. M. Jorgensen, W. Pullinger, and S. A. Norton by the 
action of hot water on silver chloroplatinate. The soln. is evaporated and heated 
to 100° when H2PtOCl4 is formed, but a further dehydration cannot be effected 
without decomposing the compound. The aq. soln. has an acidic reaction, and 
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readily decomposes carbonates. It behaves like a dibasic acid, forming a series of 
salts. M. Boll studied the hydrolysis of the acid in light. 

A. Miolati prepared a soln. of sodiam dibydroxytetrachloroplatmic add by 
mixing soln. of platinic chloride with sodium hydroxide in theoretical proportions. 
The mol. (conductivity of a soln. of a mol in v litres is : 

V . 32 64 128 266 612 1024 

^ . . 86-4 00-2 93-3 97 03 103-4 106-8 

and corresponding with the regular value for a dibasic acid. 

A. Miolati prepared copper dihydroxytetrachloroplatinic acid, CuPt(OH) 2 Cl 4 , by 
the action of a soln. of platinic chloride on freshly-precipitated cupric hydroxide 
in excess, evaporating the filtered liquor in vacuo over sulphuric acid, dissolving 
the gum-like mass in absolute alcohol, adding dry ether, and evaporating the 
filtered liquor in vacuo over phosphorus pentoxide. 8. M. Jorgensen obtained 
silver dihydroxytetrachloroplatinate, Ag 2 Pt(OH) 2 Cl 4 , by treating a cold soln. of 
platinic chloride with silver nitrate, and drying the washed precipitate at 100°. 
The salt was also discussed by F. Reiff, A. Miolati, W. Hittorf and H. Salkowsky, 
and I. Jacobsen. The yellowish- brown, amorphous salt is decomposed by boiling 
water to form the tetrahydroxydichloroplatinate, and hydrochloric acid converts 
it into silver chloride and hydrochloroplatinic acid. A. Miolati prepared zinc 
dihydrozytetrachloroplatinate, ZnPt(0H)2Cl4.3H20, as in the case of the copper 
salt. The yellowish-brown product is freely soluble in water and in alcohol. The 
corresponding cadmium dihydroxytetracldoroplatinate, CdPt(OH) 2 Cl 4 , was also 
prepared ; and likewise thallous dihydroxytetrachloroplatinate, Tl 2 Pt(OH) 2 Cl 4 , 
as a yellowish-brown powder ; insoluble in water, decomposed when allowed to 
stand over sulphuric acid ; and not changed by a prolonged digestion with a soln. 
of thallous sulphate on a water-bath. The corresponding lead dihydroxytetra- 
chloroplatinate, PbPt(OH) 2 Cl 4 , was prepared, and it appears to be associated with 
more or less basic salt, Pb(OH) 2 .PbPt(OH 2 )Cl 4 . 

1. Jacobsen prepared teti^ydroxydichloroplatinic acid, H 2 Pt(OH) 4 Cl 2 , in 
aq. soln. by the action of silver nitrate on a cold soln. of hydrochloroplatinic acid 
ill the molar proportions 2:1, washing the precipitate with ice- water, and treating 
the product with hot water on a water-bath. The resulting dihydroxytetrachloro- 
platinic acid is treated with 2 mols. of silver nitrate, and the precipitate is washed 
and boiled for about 8 hrs. M. Blondel obtained it by treating platinic oxide, 
Pt02.4H20, at 0° with dil. hydrochloric acid (1 : 5), and separating the soln. from 
the undissolved platinic oxide. A. Miolati and U. Pendiiii prepared the salt by 
mixing equimolar parts of 0*liV-HCl and hydrochloroplatinic acid in the cold, 
evaporating the soln. to dryness, and extracting the dry mass with water. 
Ammonium chloroplatinate remains undissolved, and the filtered soln. can be 
again evaporated and the treatment repeated two or three times. A black, hygro- 
scopic mass of tetrahydroxychloroplatinic acid is thus obtained. M. Blondel 
observed that the solid is unstable even at 0°, and rapidly changes to hydro- 
chloroplatinic acid, and when the acid soln. is diluted with water hydrated platinic 
dioxide, Pt02.4H20, is precipitated. 1. Jacobsen found that the soln. is darkened 
by an excess of aq. ammonia, and after a time, a brown precipitate is formed. 
The reaction proceeds more quickly with hot soln. M. Blondel showed that potas- 
sium chloride does not give a precipitate of KgPtClg when added to the aq. soln. ; 
and other alkali salts furnish a gelatinous precipitate which is soluble in much 
water. 8. M. Jorgensen reported dioxydicUoioplatinic acid, H2pt02Cl2, to be 
formed as a brownish- black, amorphous, deliquescent mass by evaporating a mixed 
soln. of equimolar parts of ammonia and of PtCl4.5H20, extracting the dry mass 
with water, evaporating the aq. soln, on a water-bath, and drying the product 
at 100°. 

A. Miolati and U. Pendini prepared silver tetrahydroxydichloroplatiliate, 
Ag 2 Pt(OH) 4 Cl 2 , as a dark brown precipitate, by adding a sat. soln. of silver acetate 
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to a cold, cone. soln. of the corresponding acid. They also obtained mercuric 
tetrahydrcoydichloroplatinate, HgPt(0H)4Cl2, by adding mercuric acetate to a 
soln. of the acid. The yellowish-red precipitate is soluble in hydrochloric acid ; 
and impure thallous tetrahydroxydichloroplatinate, Tl2Pt(OH)4Cl2, was prepared. 
The corresponding lead tetrahydroxydichloroplaiinate» PbPt(OH)4Cl2, was obtained 
as a flocculent, reddish-yellow precipitate. 

M. Blondel described a silver platinum oxychloride, AgCl.4PtO2.HCl.4H2O, 
to be formed by adding silver nitrate to a soln. of platinic oxide in hydrochloro- 
platinic acid. It is decomposed by warm water. 

L. Pigeon reported a platinic hydropentachloride, HCl.PtCl4.2H2O, to be 
formed by heating hydrochloroplatinic acid, H2PtCl0.6H2O, in vacuo, in the 
presence of potassium hydroxide, for 2 or 3 days on a water-bath — vide supra — 
but A. Miolati and I. Bellucci showed that the product is more likely to be 
hydroxsrpentachloroplatinic acid, H2Pt(0H)Cl5.»iH20. It forms a reddish-brown, 
deliquescent mass which gives a pale yellow, acid, aqueous soln. readily decom- 
posing carbonates in the cold. With ammonia soln., it gives no precipitate, 
and on heating the liquid it becomes almost colourless. Ammonium and potassium 
chlorides precipitate the respective platinichlorides. The mol. electrical con- 
ductivity of a soln. of a mol of the salt in v litres at 25°, is : 

V . , . S2 64 128 256 512 1024 

. . . 282-9 304 0 329-3 359-3 392-6 430-5 

The change in the electrical conductivity is attributed to hydrolysis ; and titration 
experiments with 0*liV-NaOH and phenolphthaleiir as indicator show that one 
of the two replaceable hydrogen atoms has a strongly acidic character, whilst the 
other has only weak acidic properties. 

O. Buff and W. Jeroch added a cone. soln. of potassium fluoride to platinic 
chloride, and dried the yellow, amorphous potassium hydroxypentachloroplatinate, 
K2Pt(OH)Cl5, on a porous tile. The salt is readily soluble in water. A. Miolati 
and I. Bellucci obtained lithium hydroxypentachloroplatinate, Li2Pt(OH)Cl5, 
in yellow needle-like crystals, by exactly neutralizing a soln. of the acid with 
lithium hydroxide, and allowing the soln. to stand in vacuo. They obtained a 
soln. of sodium hydroxsrpentachloroplatinate, Na2Pt(OH)Cl5, in a similar manner, 
and found the electrical conductivity of soln. of a mol of the salt in v litres to be : 

V ... 32 64 128 256 512 1024 

. . . 93-2 97-5 101-3 104-5 109-4 117-0 

SO that /Aio24“”f^32— 23*8, the regular value for the neutral sodium salt of a dibasic 
acid. A. Miolati and I. Bellucci could not prepare copper hydroxypentachloride. 
The corresponding silver hydroxypentachloroplatinate, Ag2Pt(OH)Cl5, was obtained 
as a yellow precipitate, stable in boiling water, by treating a cold soln. of the acid 
and with silver nitrate. A. Miolati and I. Bellucci prepared strontium hydroxy- 
pentachloroplatinate, SrPt(0H)Cl5.H20 ; and also barium hydroxsrpentachloro- 
platinate, BaPt(0H)Cl5.4H20, in orange-yellow prisms, by neutralizing a soln. of 
the acid with baryta water, and concentrating the soln. in a desiccator ; but zinc 
hydroxsipentachloroplatinate, ZnPt(OH)Cl5, could not be prepared ; but the 
corresponding cadmium hydroxypentachloroplatinate, CdPt(0H)Cl5, was obtained 
in an impure state. Rose-red thallous hydroxsrpentacbloroplatinate, Tl2pt(OH)Cl5, 
was obtained by mixing soln. of the corresponding acid with thallous acetate ; 
with lead acetate a basic lead hydroxypentachloroplatinate, Pb(OH)2.PbPt(OH)Cl5, 
was formed. 

P. T. Cleve prepared platinic trichloronitritodiammine, [Pt(NH3)20l3(N02)J ; 
platinic trans-dichlorodinitritodiammine, [Pt(NH3)2Cl2(N02)2L ^ complex salt 
with silver nitrate, platinic cis-dichlorodinitrito^amniine, and also platinic 
hydroxychlorodinitritodiammine, [Pt(NH 3 ) 2 ( 0 H)(N 02 )Cl] ; F. Reiff described the 
complex with hydroxyaquotetrachloroplatinic add, H[PtCl6(H20)(0H)J.C4H802. 
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According to J. L. Proust, 37 if a soln. of hydrochloroplatinic acid be decomposed 
by potash-lye, the precipitate of fulminating platinum detonates at an elevated 
temp., but not so vigorously as fulminating gold or silver. J, W. Dobereiner added 
that the straw-yellow precipitate of 3Pt02.NH3 detonates feebly with rapid heating, 
and more vigorously with slow heating. A. F. de Fourcroy and L. N. Vauquelin 
made analogous observations ; and E. Davy treated platinic sulphate with 
ammonia, boiled the precipitate with potash-lye, and dried the washed precipitate. 
The brown product is stable in air ; it does not detonate by trituration, shock, 
or the electric spark, but it detonates vigorously when heated to 205 °. Chlorine 
water converts it into ammonium chloride and hydrochloroplatinic acid ; 
hydrochloric acid does not attack it perceptibly ; sulphuric acid dissolves it, 
forming a dark brown liquid without the evolution of gas ; and nitric acid converts 
it into a basic nitrate. 

E. von Meyer applied the term Knallplatine or fulminoplatinums to a number 
of bodies obtained by the action of potash-lye on ammonium chloroplatinate. 
These bodies are nearly insoluble in water, and do not form definite compounds 
with either acids or alkalies. The nitrogen contained in them is so firmly held in 
combination that they give off no ammonia when boiled with strong potash 
solution. When heated fer se they undergo total decomposition, generally with 
explosive violence, owing to the sudden liberation of a large quantity of nitrogen. 
When ammonium chloroplatinate is boiled with a quantity of aqueous potash 
insufficient for complete decomposition, added very slowly, a product of the 
formula PtNClO3H0 is obtained, the formation of which may be represented 
by the equation : (NH4)2Pt0l6+5KOH=5KCl+2H2O+NH3+PtNClO3He. The 
chemical behaviour of this body, and the existence of other bodies standing in 
simple relations to it, show, however, that the formula here indicated must be 
quadrupled so as to make Pt4N4Cl40i2H24 — or platinum fulminotetrachloride. 
Its relation to the other three fulminoplatinums is indicated by the following 
equations : Pt4N4Cl40i2H24+KOH=KCl+Ft4N4Cl3(OH)Oi2H24 (fulminotri- 

chloride) ; Pt4N4Cl40i2H24+2K0H=2KCl-t-2H20-f Pt4N4Cl2032H22 (fulminodi- 
chloride) ; and Pt4N4Cl40i2H24-h3K0H=3KCl+2H20+Pt4N4Cl(0H)0i2H22 (ful- 
minomonochloride). According to E. von Meyer, the decomposition of ammonium 
chloroplatinate by potash-lye results in the formation of bodies containing equal 
numbers of atoms of platinum and nitrogen, whence it follows that ammonium 
chloroplatinate cannot be regarded as a double salt of platinic chloride and ammo- 
nium chloride, PtCl4(NH4( >1)2, the two atoms of nitrogen having essentially different 
functions in the compound. When ammonium chloroplatinate is heated even with 
a large excess of potash, only half the nitrogen is eliminated in the form of ammonia. 
The constitution of these four substances has not been determined. 

The first member of the series, platinum fulminotetrachloride, Pt4N4Cl40i2H24, 
is obtained only with great difficulty, one of its atoms of chlorine being very easily 
eliminated. It is formed by heating ammonium chloroplatinate with aq. potash- 
lye ( 4*6 mols.), added very slowly until a temporary alkaline reaction is produced. 
The pale yellow precipitate is purified by repeated boiling with very dil. acetic 
acid and water. A slight excess of potash-lye determines the formation of bodies 
containing less chlorine. Platinum fulminotetrachloride when digested with aq. 
ammonia gives up half its chlorine, and when evaporated with ammonia over the 
water-bath, it loses three-fourths of its chlorine ; whence it appears that two 
atoms of chlorine are eliminated easily, and a third with more difficulty, whilst 
the fourt-h is firmly held in combination. The bodies formed by the action of 
ammonia explode violently when heated. When gently heated with oxalic acid 
in presence of dil. sulphuric acid, platinum fulminotetrachloride gives off a quantity 
of carbon dioxide corresponding to a loss of 3 atoms of oxygen from each mol. 
At 150 ° it gives off 4 mols. of water. 

The second member of the series, platinum lulminotlichloride, Pt4N4Cl3(0H)- 
O12H24, is formed when ammonium chloroplatinate is decomposed with an 
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insufficient quantity of potash-lye (4*5 to 5 mols.), added in small portions 
somewhat rapidly. At 150°, it loses 3 mols. of water, and when more strongly 
heated, it explodes, giving off gases which consist mainly of nitrogen but contain 
also free oxygen. When treated with ammonia, it gives up two atoms of chlorine. 
It is acted on by oxalic acid in the same manner as the tetrachloride, the carbon 
dioxide evolved corresponding with a loss of 3 atoms of oxygen from each mole- 
cule. After the reaction the liquid contains a black precipitate, which gives off 
ammonia when heated with soda. When gently heated in hydrogen, the trichloro- 
compound undergoes violent decomposition, yielding water, ammonia, and free 
nitrogen. 

The third member of the series platinum fulminodichloride, Pt4N4Cl20i2H22, 
is formed on heating ammonium chloroplatinate with aq. potash-lye, added in 
moderate quantities until the liquid remains slightly alkaline and ceases to evolve 
ammonia. It is a fine yellow body, closely resembling the compound last described 
in most of its reactions. It is completely decomposed by treatment with zinc and 
sulphuric acid, the platinum being thrown down in a finely-divided metallic^ state, 
whilst the whole of the chlorine goes into solution. Sulphur dioxide passes into 
water in which the compound is suspended, gradually dissolves it, forming a nearly 
colourless solution, which when neutralized with sodium carbonate and evaporated 
yields crystals of the salt, 2PtSO3.6Na2SO3.3H2O. 

The fourth member of the series, platinum fulminochloride» Pt4N4Cl(OH)Oi2H22, 
is obtained as a dark yellow powder by heating ammonium chloroplatinate with 
4’7 mols. of potash-lye added at once, until ammonia is no longer evolved. It 
loses 4 mols. of water at 152°. When gradually heated to 260° with sodium car- 
bonate, nearly the whole of the hydrogen is oxidized to water, whilst the nitrogen 
is for the most part set free. It is not appreciably acted on by oxalic acid. With 
nascent hydrogen, it behaves like the dich loro-compound — vide supra. 
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§ 23. The Platinum Ammines 

The platinum amminoa are here arranged as in the analogous cases of the 
chromic and cobaltic ammines. There is a long list in the Platiake of Loewen- 
stein in L. Gmelin and K. Kraut, Handhuch der anorganischen C hernia (Heidelberg, 
5. iii, 429, 1915). F. Reitzenstein,i and I. 1. TacherniacfE studied the complex salts. 
P^or the complexes with platinum monochloride, vide sujyra. 

The mechanism of the linkage of the co-ordinated molecules with the central 
atom of the nucleus has not been fully explained. In one version of the electronic 
theory, the linkage is attributed to the transfer of a pair of electrons by each 
co-ordinated molecule as donor. This furnishes an outer ring or shell of electrons 
exceeding the stable octet. Kings or shells with 12 and 18 electrons are assumed 
to form stable rings or shells in complexes in which the co-ordination number is 
6 or 8. To overcome the difficulty, some of the linkages formed by the electrons are 
assumed to be singlets ; or else they are attributed to dipole valency, thus, in a 
compound of the type [M(NH 3 ),„|X^, the negative charge on the electrons will bo 
greatest at the corners of the usual octet, and weakest at the centres of the faces 
of the corresponding cube since the positive charge of the central atom will there 
be greatest. In other words, the central atom will be surrounded by an electric 
field with six positive poles corresponding with the faces of the cube — P^ig. 87. 



Consequently, when the central atom is approached by a dipole molecule, like water 
or ammonia, the negative portion — oxygen or nitrogen as the case may be - -is 
attached to one of the six mid-points of the faces of the cube — dotted in Fig. 88-- 
so that the six molecules will be arranged about the central atom at the corners of 
a regular octahedron. As previously indicated, P. Stoll (1926;, and R. W. G. Wyckoff 
(1931), have shown that in the crystal lattices of compounds like K 2 [PtClfl], 
RbgLPdBrg], [Ni(NH 3 )e]Cl 2 , [Co(NH 3 ) 6 ]l 3 , and (NH 4 ) 2 [SiF 6 J, the ammonia mole- 
cules or the halogen atoms in the square brackets are arranged at the corners of an 
octahedron surrounding the central atom. This shows the origin of the co-ordina- 
tion number 6. In this co-ordination, the “ neutral ” molecules are attached by 
the negative portions to the positive surface of the central atom. The electrical 
field is concentrated in the “ neutral ’’ molecules so that the electronegative X-atoms 
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are forced away from the central atom, and exhibit ionization : [M(NH 3 )^]X^ 
=^[M(NHg)J -f-wX'. The co-ordination number is 4 when the 4 molecules are 
arranged about the central atom at the corners of a regular tetrahedron — Fig. 87 ; 
and the co-ordination number is 8 when the 8 molecules are arranged about the 
central atom at the corner of a cube — Fig. 89. When the six co-ordinated mole- 
cules completely surround the central atom so that there is no space available for 
the introduction of more molecules, the co-ordination number 6 cannot be exceeded. 
Sui)pose each face of the cube — Fig. 88 — could accommodate two molecules, the 
co-ordination number would rise to 12. 

The presence of electrical fields about atoms and molecules does not mean that 
all are capable of dipole attachment without electronic exchange. The fields may be 
too feeble, or vibrational energy of the molecules due to heat may prevent the forma- 
tion of these compounds by dipole valency. The eflfcct of the positive charge in 
favouring this kind of union is more marked when it lies near to the atomic nucleus, 
such as occurs when the atoms are small ; and with a given metal, it is greater, 
when the metal is exercising its higher valencies. 

Molecules like NHg and HgO act as dipoles, and they are attached to the central 
atom covalently by electrostatic attraction, but charged ions may also attach 
themselves also by electrostatic attraction. Thus, in ferric chloride, FeClg, the 
octets about the four atoms are completed electrovalently. The octet of iron has 
])ositivc charges located at the centres of six faces of the imaginary (dotted) cube. 
Fig. 88, and here are attached electrostatically three Cl'-ions. The remaining 
three ])ositive charges attract the negative ions of three molecules of caesium 
(diloride. There are therefore six chlorine ions, respectively, at the six apices of 
the octahedron. Fig. 88. The neutral molecules, CsOl, are attached to the positive 
surface of the central atom by negative ions, and the oppositely-charged ions 
remain in the outer sphere so that, on ionization, CsglFeClglF^SCs’+CFeCle]'". 
The chlorine ions in such complexes, [MCleJ'", are not liberated as single ions 
unless the c-om})lex is decomposed, but are held tenaciously by dipole valency 
to the apices of the octahedron. Fig. 89. If one of these positions is taken up by a 
molecule of water, ammonia, or some other neutral body, a Cl'-ion is released. 
The electrical nature of the combination is not apparent before the displacement 
has taken place ; no charge is acquired by the chlorine ion in separating from the 
complex, because it was already charged in the complex itself. 

According to the electronic theory of valency, in the platinous ammines, start- 
ing with the central platinous, : Pt : , with a group of four valency electrons, the 
tetrammine is formed by the introduction of four ammonia molecules, in which 
each molecule shares a pair of electrons with the platinum atom by means of a 
duplet linkage. This raises the number of electrons in the ring to twelve, so that 
there is a stable dodecet instead of an octet grouping — vide swpra, singlet linkages. 
If one of the ammonia molecules be replaced by, say, a neutral chlorine atom, the 
ammonia molecule taking away with it two shared electrons, and the chlorine 
atom bringing in only one electron, means that there is an electron short. This is 
made good by the complex bringing in an electron from outside, thus reducing the 
positive charge of the nucleus by one unit. In that way, [Pt(NH 3 ) 4 J + passes 
into [Pt(NH 3 ) 3 ClJ and so on with successive replacements of Nflg-groups by 
Cl-atoms, until, at the limit, a chloroplatinite, [PtCl 4 l~“, say potassium chloro- 
platinitc, Kj,[PtCl 4 ] : 
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where • denotes the electrons of platinum ; o, those of chlorine ; and + , those of 
ammonia is formed. One of the two chlorine electrons comes out of the nucleus, 
and this reduces the positive charge of the nucleus by one unit for each chlorine 
electron brought in from outside. Since the symbol -> is used to indicate a 
valency bond in which two shared electrons are supplied by one atom, or atomic 
group, as donor, and the symbol — for an ordinary valency bond formed by two 
atoms sharing a pair of electrons, the alternative symbols for the platinous com- 
pounds are of the type : 



Tetrammino- Chlorotriammino- Dichlorodiammino- Tetrachloroplatinite 


In the ammines, ammonia can be replaced, molecule by molecule, by pyridine, 
C 5 H 5 N, methylamine, CH 3 .NH 2 , etc. In these compounds, each nitrogen atom 
shares a pair of electrons with the central atom of, say, platinum ; but with a 
molecule of ethylenediamirie, NH 2 .CH 2 .CH 2 .NH 2 — often written ew, for the sake 
of brevity — each of the two nitrogen atoms of ethylenediamine can contribute a 
pair of electrons to the central atom to form what G. T. Morgan (1920) called 
chelate compounds — from ^ allusion to the pincer-like claws of the 

Crustacea ; thus : 


NHj +V^NHj.CH, 

■ 

NH3+,+ NHj.CH, 


NH, ^NUj.CH, 
NHj NHj-CHj 


Pt(NH|)a(Nna CH, CHj.NH,)] or [Pt(NHs)aenl 


In the platinic ammines, the central jdatinic atom, : Pt : , with an uncompleted 
group of six electrons, in forming the hexammine, takes up six ammonia molecules 
by double linkages, and tuis makes a total of 18 electrons. If one of the ammonia 
groups is replaced by chlorine, which donates only one electron to the central 
platinum atom, another electron must come from outside to complete the octodecet 
grouping. This reduces the original charge of four positive units to three : 
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When a univalent, electronegative radicle like chlorine displaces a molecule of 
ammonia, or water, the positive valency of the complex drops by one unit for each 
substitution until the neutral ammine is attained. Beyond that, the introduction 
of another electronegative radicle in place of ammonia, renders necessary the 
introduction of an extra electron from outside, and this imparts a negative charge 
to the complex Pt(NH 3 )Cl 5 -ion. At the limit, there is formed the complex, bivalent, 
electronegative PtClg — -ion, typified by the salt, potassium chloroplatinatc, 
K 2 PtCle. These remarks apply, mutatis mutandis, also to other ammines — e.g, 
cobalt, chromium, iridium, and many other metals. 

It will be observed that in the electronic theory, A. Werner’s distinction between 
principal and subsidiary valencies is virtually superseded, and, as pointed out by 
N. V. Sidgwick (1927), according to the electronic theory, all the valencies attaching the 
groups to the central atom are the same ; otherwise expressed, the number of shared 
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electrons in the valency grouji of the central atom is the same whether the co-ordinated 
units are molecules or univalent radicles ; and, accordingly, the one kind can replace 
those of the other kind, unit by unit. The special feature of A. .Werner’s hypothesis 
still retained is the co-ordination number which represents the number of groups 
joined to the central atom by non-ionizable linkages whether these are linkages 
of univalent radicles, or whole molecules. 

I . — The platinous ammines with one platinum atom in the nudeus, 

1. — The pentammine family, or compounds of the bivalent basic group |PtA 5 ]". 

(i) Trianilinodiammines, [Pt(NH 8 ) 2 (CeH 5 NH 2 ) 3 ]X 2 , represented by the 

(1) chloride ; and (2) sulphate. 

(ii) Ethylenesulphinotriammines, [Pt(NH 3 ) 3 {(C 2 H 4 ) 2 S 2 }jX 2 , represented 

by the (1) chloride ; and (2) sulphate. 

2. — The tetrammine family, or compounds of the bivalent basic group [PtA 4 ]". 

(i) Tetrammines, [Pt(NH 3 ) 4 ]X 2 , represented by (1) hydroxide ; 

(2) chloride — and double chlorides with those of copper, barium, 

zinc, mercury, tin, lead, cobalt, and platinum (ous and ic), and 
other double salts with ammonia, ethylamine, pyridine, ethylene, 
and amyl alcohol ; (3) bromide and a broraoplatinite, and a complex 
with amyl alcohol ; (4) iodide and a complex with mercury iodide ; 
(5) sulphite, chlorosulphite, and sulphitoplatinites ; (6) hydro- 

sulphite and hydrosulphitoplatinites ; (7) sulphate ; (8) hydro- 
sulphate ; (9) nitrite, and nitritoplatinite ; (10) nitrate, and 

nitratoplatinate ; (11) phosphate and complexes with the ammonium 
phosphates ; (12) carbonates ; (13) hydrocarbonates ; (14) acetate ; 
(15) oxalate and oxalatoplatinite ; (16) hydroxalates ; (17) tartrate ; 
(18) hydrotartrate ; (19) picrate ; (20) phenylmercaptide ; (21) 
phenylthioglycolate ; (22) thiocyanate and thiocyanatoplatinite ; 
(23) ferrocyanide ; (24) cyanoplatinite ; (25) chromate ; and 

(26) dichromate. 

(ii) Tetrahydrazines, [Pt(N 2 H 4 ) 4 lX 2 , represented by the (1) chloride ; and 

(2) iodide. 

(iii) Dihydrazinodiammines, [Pt(NH 3 ) 2 (N 2 H 4 ) 2 lX 2 , represented by the cis- 

and trans-chlorides, chloroplatinite, and chloropalladite. 

(iv) Tetrahydroxyhmines, [Pt(NH20H)4JX2, represented by (1) hydroxide ; 

(2) chloride, basic chlorides, and chloroplatinite ; (3) hydro- 

chloride ; (4) bromide ; (5) sulphate ; (6) nitrate ; (7) phosphate ; 
and (8) oxalate. 

(v) Trihydroxylaminoammines, [Pt(NH3)(NH20H)3]X2, represented by 

the chloride, and the chloroplatinite and chloropalladite. 

(vi) Hydroxylaminotriammines, [Pt(NH3)3(NH20H)]X2, represented by 

the chloride and chloroplatinite. 

(vii) DihydroxylaminodiammineSy [Pt(NH3)2(NH20H)2jX2, represented by 

the chloride. 

(viii) Dihydroxylaminohispyridines, [Pt(NH 20 H) 2 py 2 ]X 2 , represented by 
the chloride, and chloroplatinite. 

(ix) Aquotriammines, [Pt(NH3)3(H20)]X2, represented by the (1) chloro- 

platinite, and (2) bromoplatinite. 

(x) Quutermethylaminee, [Pt(CH 3 NH 2 ) 4 ]X 2 , represented by the chloride 

and chloroplatinite. 

(xi) Quaterethylamines, [Pt(C 2 H 6 NH 2 ) 4 ]X 2 , represented by the (1) chloride, 

some isomeric forms, chloroplatinite, and chloroamminoplatinates ; 
(2) bromide ; (3) sulphate ; (4) nitrate ; and (5) oxalate. 

(xii) QuaterpropyJamines, [Pt(C 3 H 7 NH 2 ) 4 ]X 2 , represented by the chloride 

and the chloroplatinite. 
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(xiii) Qwterhutylamines, [Pt(C4H9NH2)4lX2, represented by the chloride 
and the chloroplatinite of the normal and isobutylamines. 

(xiv) Quateramylamines, [Pt(C5HiiNH2)4]X2, represented by the chloro- 

platinite. 

(xv) Qitaterdimethylamines, [Pt{(CH3)2NH}4]X2, represented by the 

chloride and chloroplatinite. 

(xvi) Quaterhenzylamines, [Pt(CeH5.CH2.NH2)4]Cl2. 

(xvii) Qitateranilines, [Pt(CeH5NH2)4lX2, represented by the chloride. 

(xviii) BisethyUnediamines, [Pten2]X2, represented by ( 1 ) chloride and its 
double salts with copper, cobalt, and platinous chlorides ; ( 2 ) 

bromide and the double salts with copper and platinous bromides ; 
( 3 ) perchlorate ; ( 4 ) carbonate ; ( 5 ) oxalate ; and ( 6 ) cyano- 

platinate. 

(xix) BispropylenediamineSj [Pt pn2lX2, represented by racemic, hevo-, and 

dextro-salts : by ( 1 ) hydroxide ; ( 2 ) chloride ; ( 3 ) bromide ; ( 4 ) 
iodide ; ( 5 ) sulphate ; (6) nitrate ; and ( 7 ) picrate. 

(xx) Quaterpyridines, [Pt py4]X2, represented by ( 1 ) hydroxide; ( 2 ) 

chloride, the double salts with copper, zinc, cadmium, cobalt, 
platinous, and platinic chlorides, as well as by complexes with the 
ammino-, ethylamine-, and pyridine-trichloroplatinates ; ( 3 ) bro- 
mide ; ( 4 ) iodide ; ( 5 ) sulphite ; ( 6 ) sulphate and double sulphates 
with copper and zinc ; ( 7 ) hydrosulphate ; ( 8 ) dithionate ; ( 9 ) 
nitrite and nitritoplatinite ; ( 10 ) nitrate and bromonitratc ; ( 11 ) 
hydronitrate ; ( 12 ) carbonate ; ( 13 ) hydrocarbonate ; ( 14 ) thio- 
cyanate ; ( 15 ) acetate ; ( 16 ) oxalate ; ( 17 ) chromate ; and ( 18 ) 
dichromate. 

(xxi) QuatermethylcarbylamineSy fPt(CH3.NC)4]X2, represented by the 

( 1 ) chloroplatinite ; and ( 2 ) picrate. 

(xxii) Quaterhutylcarhylamines, fPt(C4H9.NC)4]X2, represented by the ( 1 ) 
chloride and chloroplatinite ; ( 2 ) cyanoplatinite ; and ( 3 ) picrate. 

(xxiii) Quaterphenylcarhylamines, [Pt(C6H5.NC)4jX2, represented by the 
( 1 ) chloroplatinite ; and ( 2 ) bromoplatinite. 

(xxiv) Quateraminoacetals, [Pt{NH2.CH(OG2M5)2}4]X2» represented by the 
chloride and chloroplatinite. 

(xxv) QuateTihioacetamides,[Vt{Q^^,Q^,^^2)A^2i represented by ( 1 ) chloride 
and chloroplatinate ; and ( 2 ) sulphate. 

(xxvi) Quaterthiocarhamides, [Pt{CS(NH2)2}4lX2, represented by ( 1 ) chloride 
and chloroplatinate ; ( 2 ) bromide ; ( 3 ) iodide ; ( 4 ) sulphate ; ( 5 ) 
nitrate ; ( 6 ) thiocyanate ; and ( 7 ) picrate. 

(xxvii) QuatermethylthiocMrhamide, [Pt{CS(NH2)(NHCH3)}4jX2, re2)resented 
by the chloride. 

(xxviii) Quaterethylthiocarbamidej [Pt{CS(NH2)(NHC2H5)}4jX2, rei)resented by 
the chloride. 

(xxix) Qiuifer-iso-undecyUhiomrhamide, [Pt{(CSNH2)(NHCiiH23)}4jX2, re- 
presented by the chloride. 

(xxx) QuaterdiethyUhiocarhamide, [Pt{CS(NHC2H5)2}4]X2, represented by 
the chloride. 

(xxxi) Quaterdi-iso-undecyUhiocarbamide, [Pt{CS(NHCiiH23)2}4lX2, repre- 
sented by the chloride. 

(xxxii) QiuiteHriethylthiocarbamide, [Pt{CS(NHC2H6)(N(C2H5)2)}4]X2, repre- 
sented by the chloride. 

(xxxiii) Qiuiterxanthogenainides, [Pt(NH2CS.OC2H5)4]X2, represented by 
( 1 ) chloride and chloroplatinate ; and ( 2 ) sulphate. 

(xxxiv) Quatermethylsulphines, [Pt{(CHs)2S}4]X2, represented by ( 1 ) chloride, 
chloroplatinite, and chloroplatinate ; ( 2 ) bromoplatinite ; ( 3 ) sul- 
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phate ; (4) nitritoplatinite ; (5) nitrate ; (6) picrate ; and (7) nitro- 
prusside. 

(xxxv) Quaterethylsulphines, [Pt{(C2H5)28}4]X2, represented by (1) nitrito- 
platinite, and (2) picrate. 

(xxxvi) Qmterpropylsulphines, [P4{(C3H7)2S}4]X2, represented by the chloro- 
platinite. 

(xxxvii) QuaterhutylsylphineSy [Pt{(C4H9)2S}4]X2, represented by the chloro- 
platinite with normal and iso-butyl. 

(xxxviii) BisetJiylenesulphineSy [Pt{S(C2H4)2S}2]X2, represented by the (I) 
chloride ; (2) bromide ; (3) iodide ; and (4) sulphate. 

(xxxix) Bisdimethyldithioethyleneglycols, [Pt(CH3.S.C2H4.S.CH3)2lX2, repre- 
sented by (1) chloroplatinite ; (2) nitritoplatinite ; and (3) nitro- 
prusside. 

(xl) Bisdiethyldithioethyleneglycols, [Pt(C2H5.S.C2H4.S.C2H5)2lX2, repre- 
sented by (1) chloride, chloroplatinite, and chloroplatinate ; (2) 
bromoplatinite ; (3) nitritoplatinate ; (4) picrate ; (5) picrolonate ; 
and (6) nitroprusside. 

(xli) Bisdipropyldithioeihyleneglycols, [Pt(C3H7.S.C2H4.S.C3H7)2]X2, repre- 
sented by (1) chloroplatinite ; and (2) nitritoplatinite. 

(xlii) Bisdihutyldithioethyleneglycols, [Pt(C4H9.S.C2H4.S.C4H9)2lX2, repre- 
sented by (1) chloroplatinite ; and (2) nitritoplatinite. 

(xliii) BisdiethyUithiotrimethyleneglycols, [Pt(C2H5.S.C3He.S.C2H5)2|X2, re- 
presented by (1) chloroplatinite ; (2) nitritoplatinite ; and (3) nitro- 
prusside. 

(xliv) Bisdipropyldithiotrimethyleneglycolsy [Pt(C3H7.S.C3H3.S.C3H7)2]X2, re- 
presented by the chloroplatinite. 

(xlv) Bisdiethyldithioxydiethylglycols,[Pt(C 2 H. 5 S.Cli 2 {OIi).Gll 2 -S.C 2 B. 5 ) 2 V^ 2 y 
represented by (I) chloroplatinite ; and (2) nitritoplatinite. 

(xlvi) Dithioglycolesters. 

(xlvii) QiiaterethylselenineSy fPt{(C2H5)2Se}4lX2, represented by (1) chloride 
and chloroplatinite ; (2) sulphate ; and (3) nitrate. 

(xlviii) BisdiethyldiselenotrimetJiyleneglycolSy [Pt(C2H5.Se.C3H6.Se.C2H5)2|X2, 
represented by (1) picrate ; and (2) nitroprusside. 

(xlix) Q'imtertrunethylphosphines, [Pt{P(CH3)3}4JX2, represented by the 
chloride. 

(1) Quatertriethylphosphines, [Pt{P(C2H5)3}4]X2, represented by the 
chloride, chlorocuprate, and chloroplatinate. 

(li) Quatertriethylar sines y [Pt{As(C2H5)3}4]X2, represented by the chloride. 

(Hi) DimethylamifietriammineSy [Pt(NH3)3{(CH3)2NH}lX2, represented by 
the chloride and chloroplatinite. 

(liii) PyridinetriammineSy [Pt(NH3)3(C5H5N)]X2, represented by the 
chloride and chloroplatinite. 

(liv) MethylsulphinotriammineSy [Pt(NH3)3{(CH3)2S}JX2, represented by 
the chloride. 

(Iv) EthykulphinotriaminineSy [Pt(NH3)3{C2H5)28}jX2, represented by two 
isomeric chlorides, and chloroplatinite. 

(Ivi) TriamminotriethylphosphiteSy [Pt(NH3)3{P(OC2H5)3}]X2, represented 
by a complex chloride and chloroplatinate. 

(Ivii) BismethylaminediammineSy [Pt(NH3)2(CH3NH2)2]X2, represented by 
the chloride in its cis- and trans-forms. 

(Iviii) BisethylaminediammineSy [Pt(NH3)2(C2H5NH2)2]X2, represented by 
the cis- and trans-forms of the (1) chloride and the chloroplatinite ; 
(2) iodide ; (3) sulphate ; and (4) nitrate. 
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(lix) Bispropyhmimdiammines, [Pt{NH3)2(CgH7NH2)2]X2, represented by 
the cis- and trans-forms of the chloride. 

(lx) Bishutylaminediammines, [Pt(NH3)2(C4H9NH2)2]X2, represented by 
the chloride. 

(Ixi) Bisdimethylaminediammines, lPt(NH3)2{(CH3)2NH}2JX2, represented 
by the cis- and trans-forms of the ( 1 ) chloride and chloroplatinite ; 
and ( 2 ) bromide. 

(Ixii) Bisanilinediammines, [Pt(NH3)2(CeH5NH2)2]X2, represented by the 
cis- and trans-forms of the ( 1 ) chloride and chloroplatinite ; ( 2 ) sul- 
phate ; ( 3 ) nitrate ; and ( 4 ) oxalate. 

(Ixiii) Bis-^'meihyltrimethyUnediamines^ LPt{I>^H(CH3)(CH2.NH2)2}2|X2, re- 
presented by ( 1 ) bromide ; ( 2 ) iodide ; ( 3 ) nitrate ; ( 4 ) tartrate ; 
and ( 5 ) camphorsulphonates. 

(Ixiv) Ethylenediaminediammines, [Pt(NH3)2{C2H4(NH2)2}]X2, represented 
by the chloride, chloroplatinite, and chloroplatinate. 

(Ixv) Propylenediaminediammines, [Pt(NH3)2{(C3He(NH2)2} IX2, represented 
by the inactive and laevo-forms of the chloride, and chloro- 
platinite. 

(Ixvi) Bispyridinediammines, [Pt(NH3)2(C5ll5N)2]X2, represented by the cis- 
and trans-forms of the chloride and chloroplatinite. 

(Ixvii) Bispropionitrilediammines, |Pt{NH3l2(C2H5^^X)2|X2, represented by 
the cyanide. 

(Ixviii) Bisaminoacetaldiammines, [Pt(NH3)2{NH2.CH2.CH(OC2H5)2}2|X2, re- 
presented by the chloride and chloroplatinite. 

(Ixix) Bisthiocarhamidiammines, [Pt(NH3)2{CS(NH2)2}2JX2, represented by 
the chloride. 

(Ixx) BisphosphamidodiammineSy fPt(NH3)2{P(NH2)3}2|X2, rej)resented by 
the chloride. 

(Ixxi) BiscarbonyldiammineSy [Pt(NH3)2(CO)2lX2, represented by thechloride. 

(Ixxii) Bismethylsulphinodiammines, [Pt(NH3)2{(CH3)2S}2X2, represented l)y 
the chloride. 

(Ixxiii) Ethylenesulphinodiammines, [Pt(NH3)2{(C2H4)2S2} 1 , represented l)y 
the sulphate. 

(Ixxiv) Diamminodiethylthioglycollate, [Pt{NH 3 ) 2 {H.C 02 .CH 2 .S((' 2 H 5 ) 2 }|X 2 , re- 
presented by the ( 1 ) sulphate ; and ( 2 ) nitrate. 

(Ixxv) QuaterthiocarhamideSy [Pt{CS(NH2)2}4]Cl2 — see xxvi. 

(Ixxvi) BisihiocarbamidodiammineSy [Pt{CS(NH2)2}2(NH3)2jCl2. 

(Ixxvii) BisethylphosphinodiammineSy [Pt(NH3)2{P(C2H5)3}2JX2, represented 
by the chloride and its isomers, and the chloroplatinite. 

(Ixxviii) Diamminobismethylphosphite, [Pt(NH3)2{P(OC/H3)3}2|X2, represented 
by the chloride. 

(Ixxix) Bispy ridinedihy dr oxylamineSy fPt(NH 20 H) 2 (r 6 J^ 6 X) 2 ]X 2 , represented 
by the chloroplatinite — see vii. 

(Ixxx) Bismethylaminebisethylaminesy tPt(CH3NH2)2(C2H5NH2)2lX2, repre- 
sented by the cis- and trans-chloride. 

(Ixxxi) Bismethylaminehispropylamines, [Pt(CH3NH2)2(C3H7Nn2)2lX2, repre- 
sented by the cis- and trans-chloride. 

(Ixxxii) BisethylaminebispropylamirieSy [Pt(C2H5NH2)2(C3H7NH2)2lX2, repre- 
sented by the cis- and trans-chloride and chloroplatinite. 

(Ixxxiii) Ethylenediaminepropylenediamines, [Pt{C 2 H 4 (NH 2 )}{C 3 H 6 (NH 2 ) 2 } IX2, 
represented by the chloride. 

(Ixxxiv) PropyUriediammetrimethyhrisdiammeSy [Pt{C3H3(NH2)2}{(CIl2)3- 

(NH2)2}]X2, represented by the chloride. 
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(Ixxxv) BisethylamimbisjpyridineSj [Pt{C2H5NH2)2(C5H5N)2]X2, represented 
by the cis> and trans-chloroplatinite. 

(Ixxxvi) Bisdimethylaminebispyridines, LP^{(^H3)2NH}2(^6H5N)2]X2, repre- 
sented by the chloride and chloroplatinite. 

(Ixxxvii) Bispyridinebisthiocarbamides^ [Pt{C5H5N)2{CS(NH2)2}2]X2> repre- 
sented by (1) hydroxide ; (2) chloride. 

(Ixxxviii) Bisacetonitrilotetrammines, [Pt{NH3)4(CH3.CN)2]X2, represented by 
(1) the isomeric chlorides and the chloroplatinites ; and (2) the 
picrates. 

(Ixxxix) Bisanilinebismethylphosphites, [Pt(C0H5NH2)2{P(OCH3)3}2]X2, repre- 
sented by the chloride. 

(xc) Bisanilimbisethylphosphites, [Pt(C0H5NH2)2{P(OC2H5)3}2]X2, repre- 
sented by the chloride. 

(xci) Bistoluidinebismethylphosphitesy [Pt(C7H9N)2{P(OCH3)3}2]X2, repre- 
sented by the chloride. 

(xcii) Bistoluidinebisethylphosphites, [Pt(C7H9N)2{P(OC2H5)3}2]X2, repre- 
sented by the chloride. 

3 . — The triammine family, or compounds of the univalent group [PtA3XJ'. 

(i) Hydroxytriammines, [Pt(NH3)3(OH)JX, represented by the hydroxide, 
(li) Chhrotriammines, [Pt(NH3)3Cl]X, represented by the chloride, 
chloroplatinite, and chloroplatinate. 

(iii) Hulphatotriammines^ Pt(NH3)3S04. 

(iv) Nitriiodihydroxylammines, [Pt(NH3)(NH20H)2(N02)]X, represented 

by the chloride and chloroplatinite — see x. 

(v) NitritohydroxyUminopyridinoammines, [Pt(NH3)py(NH20H)(N02) IX, 

represented by the chloride, and chloroplatinite, and nitrite — see x. 

(vi) Nitritoethylenediaminoammines, [Pt(NH3)en(N02)JX, represented by 

the hydroxide — see x. 

(vii) NitritopyridinodiammineSf [Pt(NH3)2py(N02)JX, represented by the 

chloride and chloroplatinite — see x. 

(viii) Nitfitoethylenediaminoammine, [Pt(NH3)en(N02)]X, represented by the 
chloroplatinite — see x. 

(ix) Nitratotriamminea, [Pt(NH3)3(N03)JX, represented by the nitrate. 

(x) Nitritotriamminea, [PtA3(N02)JX, e.g. nitritotrihydroxylaminochloro- 

platinite, [Pt{NH20H)3(N02)JPtCl4 ; nitritodihydroxylaminoammi- 
nochloroplatinite, [Pt(NH3)(NH20H)2(N02)JPtCl4 ; nitritohydroxyl- 
aminodiamminochloroplatinite, [Pt(NH3)2(NH20H)(N02)]PtCl4 ; 
nitritoethylenediaminoamminochloroplatinite, [Pt(NH3)en(N02)]“ 
PtCl4 ; nitritopyridinediamminochloroplatinite, [Pt(NH3)2py(N02)J- 
PtCl4, and its isomerides ; nitritobispyridinoamminochloro- 
platinite, [Pt(NH3)py2(N02)]PtCl4 ; nitritopyridinohydroxylamino- 
amminochloroplatinite, LPf(NH3)(NH20H)py(N02)JPtCl4, and its 
isomerides ; nitritopyridinomethylaminoamminochloroplatinite, 
|Pt(NH3)(CH3NH2)py(N02)]PtCl4 ; along with the complexes: 
l(NH3)2(N02)Pt(NH2.CH2.CH2.NH2)Pt(NH3)2(N0)]PtCl4 ; [(NH3)- 
(NH2OH) (NO2) Pt(NH2.CH2.CH2.NH2) Pt (NO2) (NH2OH) (NHg)]- 
PtCl; [(NH3)py(N02)Pt(NH2.CH2.CH2.NH2)Pt(N02)py(NH3)JPtCl4; 
[(NH3)(NH20H)(N02)Pt{NH2 : NH 2 )Pt(N 02 )(NH 20 H)(NH 3 )]S 04 ; 
and L(NH3)2(N02)Pt(NH2 : NH2)Pt(N02)(NH3)2l804. 

(xi) OxalatotriammineSf Pt(NH3)3(C204). 

(xii) Chimoglycinodiammines, Pt(NH3)2(C2H502N)Cl, represented by (1) 

chloride, and chloroplatinite ; (2) hydrochloride ; (3) hydro- 

bromide ; and (4) hydroiodide. 

(xiii) Chlorotricarbonyls, [Pt(CO)3Cl]X, represented by the chloroplatinate. 
(xiv) NUritoethylenedmminmmmine, [Pt(NH3)en(N02)]X, represented by 
the chloride — see x. 
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(xv) Chlorotrimethylsulphines, [Pt{(CH3)2S}3Cl]X, represented by the 

chloroplatinate. 

(xvi) Chlorotrisethylsulphines, lPt{(02H5)2S}3Cl]X, represented by the 

chloride. 

(xvii) Sulphatotrisethylsulphines, [Pt{(C2H6) 28)3804. 

(xviii) Nitritotrisethylsulphines, [Pt{(C2H5)28}3N03]X, represented by the 
nitrate. 

(xix) Sulphatohutylsulphines, [Pt{(C4H9)28}3804]. 

(xx) Chloroethylenesulphines, [Pt2{(C2H4)282}3Cl2lX2, represented by the 

chloride. 

(xxi) UA?oro^me^%Z5wZp^ines,[Pt{(C2H5)28}3Cl JX,represented })y the chloride, 
(xxii) Sulphatotrisethylsulphines, [Pt{(C2H5)28e}3]804. 

(xxiii) Chloroanilinediammines, [Pt(NH3)2(C6H5NH2)ClJX, represented by 
the chloride and chloroplatinite. 

(xxiv) Chlorophosphaminediammine, [Pt(NH3)2(C6H5NH2)ClJX, represented 
by the double salt with ammonium chloride. 

(xxv) Chlorocarbonyldiammines, [Pt(NH3)2(CO)CllX, represented by the 
chloride. 

(xxvi) Chloroethylsulphinediammines, [Pt(NH3)2{(02H5)28}ClJX, represented 
by the (1) chloride and chloroplatinite ; and ( 2 ) ethylmerc-aptide. 
(xxvii) lodoethylenesulphinediammines, lPt(NH3)2{(C2H4)282}lJX, repre- 
sented by the iodide, and the iodochloroplatinite. 

(xxviii) Chlorodiamminoethylphosphit£s, LPl^(NH3)2{P(002^5)3}^^^n^) repre- 
sented by the chloride and the chloroplatinite. 

(xxix) Chlorobisanilineethylphosphitey LJ^l^(^^^6H5NH2)2{P(OC2H5)3}ClJX, re- 
presented by the chloride. 

(xxx) CJdorobistoluidineethylphosphite, [Pt(C7H9N)2{P(OC2H5)3}ClJX, repre- 
sented by the chloride. 

-The diammine family represented by the null-valent group [PtA2X2]. 

(i) Diammines, [Pt(NH3)2X2], illustrated by various cis- and trans-forms 
of ( 1 ) oxide; ( 2 ) hydroxide; ( 3 ) chloride and double salt with 
ammonium chloride ; ( 4 ) hydroxychloride ; ( 5 ) bromide ; ( 6 ) 

iodide ; ( 7 ) chlorosulphite ; ( 8 ) sulphite-double salts with the 

sulphites of ammonium, sodium, copper, silver, barium, zinc, lead, 
uranyl, manganese, cobalt, and nickel, chlorosulphites, and ammo- 
nium chlorosulphites ; ( 9 ) chlorohydrosulphite ; ( 10 ) sulphate ; 
( 11 ) nitrite, and nitritoplatinite ; ( 12 ) nitrate ; ( 13 ) chlorocar- 
bonate ; ( 14 ) thiocarbonate ; ( 15 ) chlorothiocarbonate ; (lb) 

oxalate ; ( 17 ) cyanide and cyanoplatinite ; ( 18 ) thiocyanate and 
the double salt with silver thiocyanate ; ( 19 ) mercaptides and 
chloromercaptides, iodomercaptides, and sulphatornercaptides ; 
(20) xanthogenate ; and (21) ethylthioglycolate ; and nitratoethyl- 
thioglycolate. 

(ii) Dihydrazines, 1 Pt(N2H4)2X2], represented by the chloride. 

(iii) Dihydroxylamines, LPt(NH 20 H) 2 X 2 J, represented by various cis- and 

trans-forms of the ( 1 ) oxide ; ( 2 ) hydroxide ; and ( 3 ) chloride. 

(iv) Hydroxylaminoammines, [Pt(NH3)(NH20U)X2l, represented by the 

chloride. 

(v) Bismethylamines, [1^(0113X112)2X2], represented by the (1) chloride ; 

and (2) bromide. 

(vi) Bisethylamines, [Pt(C2H6NH2)2X2], represented by the cis- and trans- 

forms of (1) chloride ; and (2) bromide. 

(vii) Bisdiethyhmines, [Pt{(C2H6)2NH}2Cl2], and also a complex with 

acetone, PtCl2(C2H5)2NH.(CH3)2CO. 

(viii) BispropyUmines, [Pt(C3H7NH2)2X2], represented by (1) chloride; 
and (2) iodide. 
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(ix) Bisdimeihylamims, [Pt{(CH3)2NH}2X2l, represented by (1) chloride ; 

(2) bromide ; and (3) nitrate. 

(x) apy-triaW'ifioproj^(znes, [Pt{NH2.CH2.CH(NH2).CH2NH2}2Cl2]j repre- 

sented by (1) chloride ; (2) bromide ; (3) iodide ; and (4) picrate ; 
as well as compounds with one of the base replaced by hydrogen 
chloride, camphor sulphonates, oxalic acid, and thiocyanic acid. 

(xi) Bisanilines, [Pt(CflH5NH2)2X2], represented by (1) chloride ; (2) sul- 

phite and double salts with silver and barium sulphites ; and (3) 
hydrosulphites. 

(xii) Bistoluidines, [Pt(C7H7NH2)2X2], represented by the chloride. 

(xiii) Bisxyhdines, [Pt(CgH9NH2)2X2], represented by the chloride, 

(xiv) EihylenediamineSt [Pt{C2H4(NH2)2}X2], represented by the cis- and 

trans-chloride. 

(xv) Propylenediamines, [Pt{C3He(NH2)2}X2l, represented by the chloride. 

(xvi) Toluylenediamines, [Pt{C7H0(NH2)2}X2j, represented by the chloride, 
(xvii) m4olylenediamf nines, [Pt(C7HioN2)X2], represented by the chloride, 
(xviii) Bispyridines, [Pt{(C5H5N)2}X2l, represented by cis- and trans-forms 

of (1) hydroxide ; (2) fluoride ; (3) chloride ; (4) bromide ; (5) 
iodide ; (6) sulpliite and aulphitoplatinites ; (7) hydrosulphite ; 
(8) sulphate; (9) hydroxysulphate ; (10) nitrite; (11) nitrate; 
(12) carbonate ; (13) thiocyanate ; and (14) phenylmercaptide. 

(xix) Bis-2-amino-l-acetylpyridines, [Pt(C7H80N2)2X2], represented by the 

chloride. 

(xx) Bis-^-aminopyridines, [Pt(C5H0N2)2X2l, represented by the chloride. 

(xxi) Bispiperidines, [Pt(C5HiiN)2X2], represented by the cliloride. 

(xxii) Bisquinolines, [Pt(C9H7N)2X2l, represented by the chloride. 

(xxiii) BisacetonUriles, [Pt(CH3.CN)2X2], represented by the chloride. 

(xxiv) Bismethylcarhylamines, [Pt(CH3.NC)2X2], represented by the (1) 

chloride ; and (2) cyanide. 

(xxv) Bispropionitriles, [Pt(C2H5.CN)2X2], represented by the cyanide. 

(xxvi) Bisethylcarhylamines, [Pt(C2H5.NC)2X2J, represented by the cyanide, 
(xxvii) Bishutylcarhylamines, [Pt(C4H9.NC)2X2j, represented by (1) chloride ; 
and (2) cyanide. 

(xxviii) Bisbenzonitriles, [Pt(C0H5.CN)2X2], represented by the (1) chloride 
and complexes with chloroform, and benzene ; (2) bromide ; and 
(3) iodide. 

(xxix) Bisphenyharbylamines, fPt(C6H5NC)2X2], represented by (1) chloride ; 

(2) bromide ; (3) iodide ; (4) polyiodide ; and (5) nitrite. 

(xxx) Bisamidoacetates, [Pt(NH2.CH2.COOH)2X2], represented by (1) 
chloride ; (2) bromide ; and (3) iodide. 

(xxxi) Bisamidomeihylacetates, [Pt(NH2.CH2.COOCH3)2X2J, represented by 
the chloride. 

(xxxii) Bisamidoethylacetates, [Pt(NH2.CH2.COOC2H5)2X2], represented by 

(I) chloride ; and (2) bromide. 

(xxxiii) Bisainidoacet^als, [Pt{NH2.CH2.CH(OC2H5)2}2X2], represented by the 
chloride. 

(xxxiv) Bisthioacetamides, [Pt(CH3.CS.NH2)2X2], represented by the chloride, 
(xxxv) Bisthiocarhamides, [Pt{CS(NH2)2}2X2j, represented by the chloride, 
(xxxvi) Dicarhonyls, [^^(00)2X2], represented by the chloride. 

(xxxyii) Diphosgenes, lPt(COCl2)2X2l, represented by the chloride. 

(xxxviii) Bisdifnelhylsulphines, [Pt{(CH3)2S}2X2], represented by cis- and trans- 
forms of (1) hydroxide ; (2) chloride, chloroplatinite, and a complex 
with chloroform ; (3) bromide ; (4) iodide ; (5) sulphate ; (6) 
nitrite ; (7) nitrate ; (8) phosphate ; (9) borate ; (10) carbonate ; 

(II) cyanide ; (12) thiocyanate ; (13) nitroprusside ; and (14) 
chromate. 
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(xxxix) Bisdiethykidphines, lPt{(C 2 H 5 ) 2 S} 2 X 2 j, represented by cis- and trans- 
forms of ( 1 ) hydroxide; ( 2 ) chloride and chloroplatinite ; ( 3 ) 

bromide ; (4) iodide ; (5) sulphate ; ( 6 ) nitrite ; (7) nitrate ; ( 8 ) 
phosphate; (9) oxalate ; (10) chromate ; and (11) dichromate. 

(xl) Methylethylsulphines, [Pt{(CH 3 )(C 2 H 5 )S} 2 X 2 ], represented by the 
iodide. 

(xli) Diethylaminoethyhulphines, [Pt( 02115 ) 28 . (C 2 H 5 ) 2 NH]X 2 , represented 
by the chloride. 

(xlii) Bisdipropylsulphines, [Pt{(C 3 H 7 ) 2 S} 2 X 2 l, with normal and i 80 -proj)yl 
cis- and trans-forms of (1) hydroxide ; (2) chloride, double salts 
with mercuric, stannous, and platinous chloride, and hydroxy- 
chloride ; (3) bromide ; (4) iodide and iodoplatinitc ; (5) chloro- 
iodide ; (6) sulphate ; (7) thiosulphate ; (8) nitrite ; (9) nitrate and 
hydroxynitrate ; (10) oxalate ; (11) cyanide ; (12) thiocyanate ; 
and (13) chromate. 

(xliii) Bisbutylsulphines, [Pt{(C 4 H 9 ) 2 S} 2 X 2 ], represented by the normal, iso-. 

and secondary butyl cis- and trans-forms of ( 1 ) hydroxide; ( 2 ) 
chloride and complexes with chloroform and with carbon disul- 
phide ; (3) bromide ; (4) iodide ; (5) sulphide ; ( 6 ) sulphate ; 
(7) nitrite ; ( 8 ) nitrate ; (9) chloronitrate ; and (10) chromate, 
(xliv) Bis-iso-amylsulphinesy [Pt{(C 5 Hi 1 ) 28 ) 2 X 2 ], represented by the ( 1 ) 
chloride ; and ( 2 ) iodide. 

(xlv) Bishenzylsulphines, [Pt{C 6 H 5 .CH 2 ) 2 S} 2 X 2 ], represented by (1) chloride, 
and a complex with chloroform ; (2) bromide, and com])lexes with 
ethyl alcohol, and with chloroform ; (3) iodide ; (4) sulphate • (5) 
nitrite and complex with chloroform ; and (6) hydroxynitrate. 
(xlvi) EthylenedisulphineSj represented by (1) hydroxide ; 

(2) chloride ; (3) bromide ; (4) iodide ; (5) sulphate ; (6) hydroxy- 
sulphate ; (7) nitrite ; (8) nitrate ; (9) oxalate ; (10) cyanide ; 
(11) thiocyanate ; (12) chromate ; and (13) permanganate. 

(xlvii) Difmthyldilhioethyleneglycols, [Pt(CH 3 .S.C 2 H 4 . 8 .CH 3 )X 2 |, represented 
by ( 1 ) chloride ; and ( 2 ) nitrate. 

(xlviii) Diethyldithioethyleneglycols, [Pt(C 2 H 5 . 8 .C 2 H 4 .S.C 2 H 5 )X 2 l, represented 
by (1) chloride ; (2) bromide ; (3) nitrite ; and (4) nitroprusside. 
(xlix) Dipropylthioefhyleneglycoh, [Pt(C 3 H 7 . 8 .C 2 H 4 S.C 3 H 7 )X 2 J, rci)re 8 ented 
by ( 1 ) chloride ; and ( 2 ) nitrite. 

(1) Dihutylthioethyleneglycols, [Pt(C 4 H 9 .S.C 2 H 4 .S.C 4 lIg)X 2 l, represented 
by ( 1 ) chloride ; and ( 2 ) nitrite. 

(li) Diethylpropylenesulphines, Pt(C/ 2 H 5 . 8 .C 3 HQ. 8 .C 2 H 5 )X 2 J, represented 
by ( 1 ) chloride ; and ( 2 ) nitrite. 

(lii) DipropylpropyhnesulphineSy [Pt(C 3 H 7 . 8 . 03 H 3 . 8 . 03 TT 7 )X 2 j, represented 
by the chloride. 

(liii) DiethyUithioxydiethylsulphines^ [Pt(C 2 H 5 .S.CH 2 .CH(OH) . 0112 . 8 . 02 ^ 5 )" 
X 2 J, represented by ( 1 ) chloride ; and ( 2 ) nitrate. 

(liv) Bisethylthioglycollic acid, [Pt(OH 2 . 8 . 02 H 5 . 000 H) 2 X 2 |, rt'presented 
by the cis- and trans-forms of the chloride. 

(Iv) BisethylmethylthioglycoUate, [Pt(CH 2 .S. 02 H 5 . 0000113 ) 2 X 21 , repre- 

sented by ( 1 ) the cis- and trans-forms of the chloride, and ( 2 ) 
oxalate. 

(Ivi) Bisthioglycollic acid, [Pt{ 8 (OH 2 . 000 H) 2 } 2 X 2 ], represented by ( 1 ) 
chloride ; ( 2 ) bromide ; ( 3 ) iodide, and a complex with the potas- 
sium salt ; (4) cyanide ; and (5) thiocyanate. 

(Ivii) Bissodiumthioglycollate, [Pt{ 8 ( 0 H 2 . 000 Na) 2 } 2 X 2 ], represented by the 
nitrite. 

(Iviii) Bispotassiufntkioglycollate, [Pt{ 8 (OH 2 . 000 K) 2 } 2 X 2 ], represented by 
(1) chloride ; (2) bromide ; and (3) iodide. 
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(lix) BisbariumtUoglycollate, [Pt{S(CH2.COO)2Ba}2X2], represented by the 
chloride. 

(lx) BismethylthioglycolUite, [Pt{S(CH2.COOCH3)2}2X2|, represented by the 
chloride. 

(Ixi) Bisethylthioglycollate, [Pt{S(CH2.COOC2H5)2}2X2l, represented by the 
chloride. 

(Ixii) Ethylenethioglycollic acid, [Pt{C2H4(S.CH2.COOH)2}X2], represented 
by the chloride. 

(Ixiii) EthyUmj)otassiurnthiogly<^llale^ [Pt{C2H4(S.CH2.COOK)2}X2l, repre- 
sented by the chloride. 

(Ixiv) Bisdiefhylsehnines, [Pt{(C2H5)28e}2X2l, represented by cis- and 
trans-forms of (1) chloride and double salts with mercuric and 
platinous chlorides ; (2) bromide and the bromoplatinite ; (3) 
chlorobromide ; (4) iodide ; (5) chloroiodide ; (6) bromoiodide ; 
(7) sulphate ; (8) nitrite; (9) nitrate; (10) thiocyanate; and (11) 
chromate. 

(Ixv) Bisphosphorous acid, [Pt{P(OH)3}2X2l, represented by the chloride. 

(Ixvi) Bisphosphorustrichloride, [Pt(PCl3)2X2l, represented by the chloride. 

(Ixvii) Bisphosphorustrihromide, [Pt(PBr3)2X2l, represented by the bromide. 

(Ixviii) Bistrimethylphosphines, [Pt{P(CH3)3}2X2], represented by the cis- and 
trans-chlorides. 

(Ixix) Bislriethylphosphines, | Pt{P(C2H5)3}2X2], represented by the cis- and 
trans-chlorides, and a complex with phenylmercaptide. 

(Ixx) Bistrimeihylphosphite, [Pt{P(OCH3)3}2X2l, represented by the (1) 
chloride ; and (2) bromide. 

(Ixxi) Bistriethylphosphite, [Pt{P(OC2H5)3}2X2], represented by the chloride. 

(Ixxii) Bistriphenylphosphiie, [Pt{P(OC3H5)3}2X2j, represented by the 
chloride. 

(Ixxiii) Bissilverphosphite, [Pt{P(OAg)3}2X2l, represented by the chloride. 

(Ixxiv) Bisiriethylar sines, [Pt{As(C2H5)3}2X2l, represented by the. cis- and 
trans-chlorides. 

(Ixxv) Bistriethylstibines, [Pt{Sb(C2H5)3}2X2], represented by the chloride. 

(Ixxvi) Bisacet amides, [Pt(NH2.CO.CH3)2X2l. 

(Ixxvii) Bisamidoacetate, [Pt(NH2.CH2.C02)2l- 

(Ixxviii) Bis-a-amddoproprionate, [Pt(NH2.CH3.CH.C02)2l. 

(Ixxix) Bismethylethylglyoximine, [Pt(NO.C.C2H5CH3.(|j.NOH)2l. 

(Ixxx) Bismethylpropylglyoximine, [Pt(NO : (|).C3H7CH3.(^.NOH)2l. 

(Ixxxi) Bismethyl-iso-butylglyoximine, [Pt(NO : C.C4H9CH3.C.NOH)2l. 

(Ixxxii) BisdipJienylglyoximine, Pt(NO : (p.C6H5C6H5.C.NOH)2]. 

(Ixxxiii) Bisethylthioglycohte, [Pt(C02.CH2.S.C2H5)2], represented by the cis- 
and trans-forms. 

(Ixxxiv) Chlmobi$ethyUh'ioglycolhte,[Bt(llC02.0Il2’^-^2^5){^^2-^^2^-^'2^6)^^]- 

(Ixxxv) Nitratoethylthioglycollatoammines, [Pt(NH3)(C02.CH2.S.C2H5)(N03)]. 

(Ixxxvi) Bisdi/pheYiylthioglycolate, [Pt(CO2»CH2.S.C0H5)2j. 

(Ixxxvii) Ethylenethioglycollate, [Pt{C2H4(S.CH2.C02)2}]. 

(Ixxxviii) Bisethylenethioglycollate, [Pt{C2H4(S.CH2.C02) 2)2X2], represented by 
the acid and the sodium salt. 

(Ixxxix) Bisthiodiglycollate, [Pt{S(CH2COOH)2}2], represented by (1) acid ; and 
the salts ; (2) methyl ; (3) potassium ; (4) sodium ; (5) silver ; 
(6) calcium ; and (7) barium. 

(xc) BisfA%^ycoZiafe,[Pt{S(CH2COOR)2}(RO.CO.CH2S.CH2COOR)X],repre- 
sented by (1) hydrochloride and the potassium salt ; (2) hydro- 
bromide and the potassium and barium salts ; (3) hydroiodide, and 



PLATINUM 


359 


the potassium salt ; ( 4 ) hydrosulphite and the potassium and sodium 
salts ; ( 5 ) hydronitrite and the sodium salt ; (6) hydrocyanide and 
the potassium salt ; ( 7 ) hydrothiocyanate. 

(xci) Bisxanthogenates, [Pt(S.CS.OC2H5)2X2j. 

(xcii) Dithiocyanates y [PtA2(SCN)2l, e.g. dithiocyanatodiamrniney [Pt(NH3)2- 
(SCN)2], with cis- and trans-forms, and a complex with silver 
nitrate; dithiocyanatobispyridine, [Pt py2(SCN)2] ; and diihio- 
cyanatoethylenediamine, [Pt en(SCN)2]. 

(xciii) Hydroxylamineammines, [Pt(NH3)(NH20H)X2], represented by the 
chloride. 

(xciv) Dinitrito-complexeSy [PtA2(N02)2]» ^g- dinitritodihydroxylamine, 

[Pt(NH20H)2(N02)2jj and its isomerides ; dinitritodiammine, 
[ Pt{ NH3)2( N02)2l ; dinitritohydroxylamin oammines, [Pt( NH3) - 
(NH20H)(N02)2J ; dinitritopyridinoammine, [Pt(NH3) py(N02)2J ; 
dinitritohydroxylaminopyridine, [Pt(NH20H) py(N02)2 1 ; dinitrito- 
ethylenediamine, [Pt en(N02)2l- 

(xcv) Chloronitrito-complexeSy [PtA2(N02)ClJ, e.g, chloronitritodihydroxyl- 
amine, [Pt(NH20H)2(N02)Cl] ; chloronitritohydroxylaminoam- 
mine, [Pt(NH3)(NH20H)(N02)ClJ ; chloronitritohydroxylamino- 
pyridine, [Pt py{NH20H)(N02)ClJ ; chloronitritopyridinoammine, 
[Pt(NH3) py(N02)f^ll ; chloronitritoethylenediamine, [Pt en(N02)- 
Cl] ; and chloronitritodiammine, [Pt(NH3)2(N02)Cl j. 

(xcvi) EtkylamineammineSy [Pt(NH3)(C2H5NH2)X2j, represented by the 
( 1 ) chloride ; ( 2 ) bromide ; and ( 3 ) iodide. 

(xcvii) DimethylamineammineSy [Pt(NH3){(CH3)2NH}X2], represented by the 
bromide. 

(xcviii) DimethylanilinoammineSy Pt(NH3){(CH3)2[C6H5N}Cl2]. 

(xeix) Anilineammines, [Pt(NH3)(C2H5NH2)X2], represented by the iodide, 
(c) PyridineammineSy [Pt(NH3)(C5H5N)X2l, represented by the cis- and 
trans-forms of the chloride ; and (2) the hydrosulphitochloride. 

(ci) Bis-m-tolylenediamineSy [Pt(C7HioN2)2|X2, represented by ( 1 ) 
chloride ; ( 2 ) sulphate ; and ( 3 ) dithionate. 

(cii) Ethyleneximmine^y [Pt(NH3)(C2H4)X2l, represented by the chloride, 
(ciii) Ethylsulphineammines, [Pt(NH3){(C2H5)2S}X2, rej)rcsented by the 
cis- and trans-forms of the iodide. 

(civ) Ethylaminehydroxylamines, [Pt(NH20H)(C2H5NH2)X2l, represented 
by the oxide. 

(cv) PyridinehydroxylamineSy [Pt(NIl20H)(C5ll5N)X2l, represented by the 
chloride. 

(evi) EthylenediethylamineSy [Pt(C2H4){(C2H5)2NH}X2l, represented by the 
chloride. 

(evii) EthyleneanilineSy [Pt(C(jH6NH2)(C2H4)X2], represented by the chloride, 
(cviii) Amlinetrimetkylphosphitey [Pt(C0H5NH2){P(OCH3)2}X2l, represented 
by the chloride. 

(cix) Anilinetriethylphosphitey [Pt(C0ll5NH2){P(OC2H6)3}X2], represented 
by the cis- and trans-forms of (1) chloride ; and (2) bromide. 

(cx) Toluidinetrimethylphosphiie, [Pt(C7H7NH2{P(OCH3)3}X2J, represented 
by the chloride. 

(cxi) Toluidinetriethylphosphate, [Pt(C7H7NH2){P(OC2H5)3}X2], represented 
by (1) hydroxide ; (2) cis- and trans-forms of the chloride ; and 
( 3 ) hydroxychloride. 

(cxii) PyridineSy PtCl2.3C5HiiN. 

(cxiii) Ethylenediaminebisethylenes, en(C2H4)2X4], represented by the 
chloride. 

(cxiv) CarbonylphenylhydrazineSy [Pt(CeH5.N2H3)(CO)X2], represented by 
the chloride. 
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(cxv) PyridinepiperidineSy [Pt(C5H5N)(C5HiiN)X2], represented by the 
chloride. 

(cxvi) Carbonylpyridines, [Pt(C5H5N)(CO)X2], represented by (1) chloride ; 
and (2) bromide. 

(cxvii) PyridineethylsulphineSy [Pt(C5H5N){(C2H5)28}X2], represented by the 
cis" and trans-forms of the chloride. 

(cxviii) PyridineethylselenineSy [Pt(C5H5N){(C2H5)2Se}X2], represented by (1) 
chloride ; (2) bromide ; (3) iodide ; (4) sulphate ; and (5) nitrate, 
(cxix) Pyridinetnethylphosphitey [Pt(C5H5N){P(OC2H5)3}X2], represented by 
the cis- and trans-chloride. 

(cxx) PhospJmolrianilidephosphoroxyanilidey [Pt{P(C6H6N)3}{PO(C0H0N)}- 
X2J, represented by the hydroxy chloride. 

(cxxi) Phosphorotritoluididephosphoroxytoluididey fPt{P(C7H8N)3}- 
{PO(C7H8N)}X2|, represented by the hydroxychloride. 

(cxxii) CarbonylethyleneSy [Pt(C2H4)(CO)X2], represented by the chloride, 
(cxxiii) Ethyhnetrieihylpfiosphitey lPt2(C2H4){P(OC2H5)3}2X4j, represented by 
the chloride. 

(cxxiv) Carhonyltriethylphosphiiey [Pt(CO){P(OC2H5)3}X2], represented by the 
chloride. 

(exxv) Methylethylsulphines, [Pt{{CH3)2S}{(C2H5)28}X2], represented by the 
chloride. 

(cxxvi) EthylpropylsulphineSy [Pt{(C2H5)2S}{(C3H7)28}X2]. with normal and 
iso-propyl (1) chloride ; (2) bromide ; (3) iodide ; (4) sulphate ; 

and (5) nitrite. 

(cxxvii) EthylbutylsulphineSy rPt{(C2H5)2S}{(C4H9)2S}X2|, represented by (1) 
chloride and complex with chloroform ; and (2) iodide. 

(cxxviii) n-Propyl-i-propylsulphines, fPt{(C3H7)2S}X2j, represented by the 
iodide. 

(cxxix) Benzylsulphines, PtCl2.2(CH2.C0H5)28. 

(exxx) Diethylenedisulphines, PtCl2.(C2H4)2S2. 

(cxxxi) Ethylsulphineeihylseleninesy [Pt{(C2H5)2S}{(C2H5)28e}X2j, represented 
by (1) cis- and trans-forms of the chloride and chloroplatinite ; 

(2) bromide ; (3) chlorobromide ; (4) iodide ; (5) chloriodide ; 

(6) sulphate ; (7) nitrite ; (8) nitrate ; and (9) chloronitrate. 
(cxxxii) Phosphorohydroxyifiethylphosphite, [Pt{P(OH)3}{P(OC2ll6)3}X2j, re- 
presented by the chloride. 

(cxxxiii) Phosphorochloridetriethylphosphitey [Pt(PCl3){P(OC2H5)3}X2], repre- 
sented by the chloride, 

(cxxxiv) TrimethylpJiosphitetriethylphosphitey [Pt{P(OCH3)3}{P(OC2H5)3}X2], re- 
presented by the chloride. 

5. — The monammine family of the type [PtAX2]2, a null- valent group. 

(i) AmmineSy [Pt(NH3)X2]2, represented by (1) chloride ; (2) chloro- 

mercaptide and chloromercaptide platinite ; (3) iodomercaptide ; 
(4) pyrothiocarbonate ; and (5) thiocyanate. 

(ii) Hydroxyhmines, [Pt(NH20H)X2]2, represented by the hydroxide. 

(iii) Ethyhmines, [Pt(C2H6NH2)X2]2, represented by the chloride. 

(iv) PyridineSy [Pt(C6H5N)X2]2, represented by the chloride. 

(v) ThiocarbamideSy [Pt{C8(NH2)2}X2]2, represented by the chloride. 

(vi) PhosphorotrianilideSy [Pt{P(C0H0N)3}X2]2, represented by the hydroxy- 

chloride. 

(vii) PhosphorotritoluidideSy [Pt{P(C7H8N)3}X2]2, represented by the hy- 

droxychloride. 

(viii) EthyleneSy [Pt(C2H4)X2l2, represented by the chloride. 

(ix) Carbonylsy [Pt(CO)X2]2, represented by the (1) oxide; (2) chloride; 

(3) bromide ; (4) iodide ; (5) sulphide ; (6) hydrosulphide ; 

(7) cyanide ; and (8) chlorovinyl. 
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(x) Oxymesitylsj [Pt(CflHioO)X2]2, represented by the chloride. 

(xi) EthyhulphineSy [Pt{(C2H5)2S}X2]2, represented by (1) chloride ; (2) 

ethylmercaptan ; and (3) chloroethylmercaptan. 

(xii) PhosphorohydroxideSy [Pt{P(OH)3}X2l2, represented by the (1 ) chloride ; 

and (2) chlorophosphite. 

(xiii) PhosphorochhrideSy [Pt(PCl3)X2]2, represented by the chloride and 
chloroplatinite. 

(xiv) PhosphorobromideSy [Pt(PBr3)X2]2, represented by the bromide.* 

(xv) TrimethylphosphiteSy [Pt{P(OCH3)3}X2]2, represented by the (ihloride. 

(xvi) TrietJiylphosphiteSy [Pt{P(OC2H5)3}X2l2, represented by (1) hydroxide ; 

(2) chloride and chloroplatinite ; (3) bromide ; (4) nitrate ; and 

(5) chloronitrate. 

(xvii) TripropylphosphiteSy [Pt{P(OC3H7)3}X2)2, represented by the chloride, 
(xviii) Allylphosphites, [Pt{P(OH)2(O03H5)}X2l2, represented by the chloride. 

(xix) Potassiumplwsphitesy [Pt{P(OK)3}X2l2» represented by the oxide. 

(xx) SodiumphosphiteSy [Pt{P(ONa)3}X2]2, represented by the oxide. 

(xxi) SilverphosphiteSy fPt{P(OAg)3}X2l2, represented by the chloride, and 

phosphochloride. There is also [Pt{P(OH)(OAg)2}CH2l2- 
(xxii) Lead phosphites y [Pt{p2(02Pb)3}X2]2, represented by the chloride, 
(xxiii) Oxycacodyls, [Pt{As2(CH3)40}X2l2, represented by (1) chloride ; (2) 
l)romidc ; (3) iodide ; (4) sulphate ; and (5) nitrate. 

6.— The monammine famfly of the type [PtAXg]', a univalent acidic group. 

(i) TrichloroammineSy [Pt(NH3)Cl3]Tl, represented by (1) acid; (2) 

ammonium; (3) potassium; (4) silver; and (5) platinoustetrammine. 

(ii) Trichlorotrimethylamines, [Pt{(CH3)3N}(yl3]R, represented by allyl salt. 

(iii) TrichloroethylamineSy [Pt{(C2H5)NH2}0l3lR, represented by (1) potas- 

sium ; and (2) platinoustetrammine salts. 

(iv) TrichhroallylammeSy [Pt{(C3H5)NH2}Cl3lR, represented by the acid. 

(v) TrichloroethylallylamincSy lPt{(C2H5)(C3H5)NH}Cl3]R, represented by 

the acid. 

(vi) TrichlorodiethylallylamineSy [Pt{(C2H5)2(C3H5)N}Cl3]R, represented by 

the acid. 

(vii) TrichlorodipropylallylamineSy [Pt{(03H7)2(C3H5)N}Cl3]R, represented 

by the acid. 

(viii) Trinitritotoluidines, [Pt(C7H9N)(N02)3lR, represented by the toluidine 
salt. 

(ix) HexachhroethylenediamineSy [Pt2(NH2.C2H4.NH2)Cl6 ]R2, represented 

by the ethylenediamine salt. 

(x) TrichloropyridineSy [Pt(C5H5N)Cl3]R, represented by the (1) ammo- 

nium ; (2) pyridine ; (3) potassium ; (4) rubidium ; (5) CtTsiiim ; and 

(6) platinoustetrammine salts. 

(xi) Dichloramidoacetates, [Pt(NH2.CH2.COO)Cl2]R, represented by the 

potassium salt. 

(xii) DichhroamidopropionateSy [Pt(NH2.CH3.CH.COO)Ol2 [R, represented 

by the potassium salt. 

(xiii) TrichlorothiocarhamideSy [Pt{CS(NH2)2}Cl3]R, represented by the acid, 
and the thiocarbamide salts. 

(xiv) Trichhrophosphotrianilides, [Pt{P(C0H(jN)3}Cl3]R, represented by the 

aniline salt. 

(xv) TricKlorophosphotritoluidides, [Pt{P(C7HgN)3}Cl3], represented by the 

toluidine salt. 

(xvi) Trichloroethylenes y [Pt(C2H4)Cl3]R, represented by (1) acid ; (2) 

ammonium ; (3) aniline ; (4) ethylenediamine ; (5) potassium ; (6) 
silver ; and (7) platinoustetrammine salts. 

(xvii) Trichhrocarhonyisy [Pt(CO)Cl3]R, represented by (1) amylaminc ; (2) 
aniline ; (3) phenylhydrazine ; (4) pyridine ; and (5) quinoline. 
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(xviii) Tribromocarbonyls, fPt{CO)Br3]R, represented by the pyridine salt. 

(xix) Tri-iodocarbonylsy [Pt(CO)l3]R, represented by (1) potassium ; and 

(2) trimethylamine salts. 

(xx) Trithiocyanatocarbonylsy [Pt(CO)(SCN)3]R, represented by (1) ammo- 

nium ; and (2) potassium salts. 

(xxi) TrichhroallylalcoholSy [Pt(C3H50H)Cl3]R, represented by (1) 

cinchonine ; (2) potassium ; and (3) platinoustetrammine salts, 
(xxii) TribromoallylahoholSy [Pt(C3H50H)Br3]R, represented by (1) potas- 
sium ; and (2) platinoustetrammine salts. 

ll.- Plafinous ammines with more than one platinum atom in the mwleus. 

(i) Octammino-dioUmlphatey [Pt(NH3)4.“(OH)2— Pt(NH3)4]. 

III. — The platinosic ammines — vide supray platinum trichloride, 

IV. — The jdatinic ammines with one platinum atom in the nucleus. 

1. — The hexammine family, or compounds of the quadrivalent group [PtAg)]"". 

(i) AmmineSy [Pt(NH3)fl]X4, represented by the (1) hydroxide ; (2) 

chloride and chloroplatinate ; (3) sulphate ; (4) nitrate ; (5) car- 
bonate. 

(ii) Trispropylenediamminesy [Pt(C3H0.N2H4)3jX4, in its racemic, dextro- 
and IsGvo-forms, and represented by (1) chloride ; (2) bromide ; 

(3) iodide ; (4) sulphate ; (5) nitrate ; and (6) tartrate. 

2. — The pentammine family, or compounds of the tervalcnt group [PtA5X]X3. 

(i) HydroxypentammineSy [Pt(NH3)5(OH)]X3, represented by (1) chloride ; 

(2) carbonate ; (3) nitrate ; and (4) acetate. 

(ii) ChloropentammineSy [Pt(NH3)5Cl]X3, represented by the (1) hydroxide ; 

(2) chloride, and the chloroplatinate ; (3) sulphate and the chloro- 
sulphate ; (4) carbonate ; and (5) nitrate. 

(iii) BromopentammineSy [Pt(NH3)5Br]X3, have been prepared. 

(iv) ChloroethylenediaminotriammineSy [Pt(NH3)3 enClJX3, represented by 

the (!) chloride ; (2) sulphate ; and (3) nitrate. 

3. The tetrammine family, or compounds represented by the PtA4-group. 

• [BfA4X2JY2, which has a bivalent group. 

(i) DihydroxyMrammine^y [Pt(NH3)4(OH)2lY2, represented by (1) 

chloride and chloroplatinate ; (2) bromide ; (3) iodide ; (4) sul- 
phate ; (5) nitrite ; (6) nitrate ; and (7) dichromate. 

(ii) DiehlorotetrammineSy [Pt(NH3)4Cl2lY2, represented by (1) chloride ; 

chloroplatinite, and chloroplatinate ; (2) bromide ; (3) sulphate 
and sulphatoplatinate ; (4) nitrate and nitratoplatinate ; (5) car- 
bonate ; (6) oxalate ; (7) thiocyanate ; (8) chromate ; and (9) 
dichromate. 

(iii) Bibromotetramminesy [Pt(NH3)4Br2jY2, represented by (1) chloride ; 

(2) bromide ; (3) sulphate and sulphatoplatinate ; (4) nitrate and 
nitratoplatinate ; (5) phosphate ; (6) carbonate and carbonato- 
platinate ; (7) oxalate ; and (8) dichromate. 

(iv) Chloroamidotetramminesy [Pt(NH3)4NH2Cl]Y2, represented by (1) 

chloride ; (2; bromide ; and (3) nitrate. 

(v) Bromoamidornmmminesy [Pt(NH3)4NH2BrJY2, represented by the 

bromide. 

(vi) Chhronitritotetramminochhridey [Pt(NH3)4(N02)Cl]Cl2. 

(yii) Chimonitritopyridinotriammiriochloridey [Pt(NH3)3 py(N02)Cl]Cl2. 

(viii) Dichhroethylenediaminodiamminochloridey [Pt(NH3)2 enCl2jCl2. 

(ix) ChhronitritoethyUnediaminodiamminochloridey [Pt(NH8)2 en(N02)Cl]- 

CI2. 

(x) Bichhropyridimethylmediamirwammir^ [Pt(NH3) en pyCl2JCl2. 

(xi) Chloronitritopyridinoethyhnediaminoamminochloridey [Pt(NH3) enpy- 

(N02)Cl]Cl2. 



PLATINUM 


363 


(xii) Diiodotetrammines, [Pt(NH3)4l2]X2, represented by (1) iodide and 
iodoplatinate ; (2) sulphate ; and (3) nitrate. 

(xiii) Sulphatotetrammines, [Pt(NH3)4B04]X2, represented by (1) hydroxide ; 
(2) sulphate ; (3) chlorosulphate ; and (4) bromosulphate. 

(xiv) Dinitritotetrammines, [Pt(NH3)4(N02)2lX2, represented by the nitrate. 

(xv) Dinitratotetrammines, [Pt(NH3)4(N03)2]X2, represented by (1) chloride, . 

and chloroplatinate ; (2) nitrate ; (3) carbonatoplatinate ; (4) 
chromate ; and (5) dichromate. 

(xvi) Carhonatotetrammines, [Pt(NH3)4C03]X2, represented by (1) carbonate ; 

(2) chlorocarbonate ; (3) bromocarbonate ; and (4) nitratocar- 
bonate. 

(xvii) Dichloroqiiatermethylamines, [Pt(CH3NH2)4Cl2JX2 represented by (1) 
chloride ; and (2) nitrate. 

(xviii) Dichhroquaterethylamines, [Pt(C2H5NH2)4Cl2]X2, represented by the 
chloride and chloroplatinite. 

(xix) Dwhhroethylenediamimdiammines, [Pt en(NH3)2Cl2]X2, represented 

by the chloride. 

(xx) DicMorohisethylenediamm^^^ [Pt cn20l2lX2, represented by the chloride, 

chlorocuprates, and chloroplatinite. 

(xxi) D'ihro^nohisethylenediamines, [Pt cn2Br2lX2, represented by the bro- 

mide, bromocuprates, and bromoplatinite. 

(xxii) Dithiocyanatohisethylenedmmines, [Pt 6112(0X8)21X2, rejiresented by the 
thiocyanate. 

(xxiii) DicMorohisproptjlenediamines, [Pt pn2Cl2]X2, represented by the 
chloride. 

(xxiv) DihromohispropyUnediamines, [Pt pn2Br2lX2, represented by the 
bromide. 

(xxv) Dichloroqwiterpyridines, [Pt py40l2lX2, represented by the (1) (diloride, 
chloroplatinite, and chloroplatinate ; and (2) nitrate. 

(xxvi) Dihromoquaterpyridines, [Pt py4Br2jX2, represented by (J) nitrate; 
and (2) hydronitrate. 

(xxvii) Dichloroquatermethylpseudoluiidosiyril, [Pt(C8H2iNO)40l2|X2, rejire- 
sented by the chloride. 

(xxviii) Hydroxychlorotetrammines, [Pt(NH3)4(OH)Cl]X2, rcjireseiited by (1) 
chloride ; (2) bromide ; (3) nitrate ; (4) carbonate ; (5) oxalate ; 
(6) chromate ; and (7) dichromate. 

(xxix) Hydroxybromotetrammines, |Pt(NH3)4(OH)Br]X2, represented by (1) 
chloride ; (2) bromide ; (3) nitrate ; and (4) oxalate. 

(xxx) Hydroxyiodotetrammines, [Pt(NH3)4(OH)IjX2, represented by the 
(1) iodoplatinate ; and (2) sulphate. 

(xxxi) Hydroxynitratotetrammines, lPt(NH3)4(0H)(N03)]X2, rejiresented by 
(1) nitrate ; (2) pyrophosphate ; and (3) oxalate. 

(xxxii) Hydroxyacetatotetrammines, [Pt(NH3)4(OH) (0211302)1X2, represented 
by (1) chloride, and chloroplatinite ; (2) sulphate ; (3) nitrate ; 
and (4) dichromate. 

(xxxiii) Chhroaminotetrammines, [Pt(NH3)4(NH2)01JX2, represented by the 
(1) hydroxydihydrophosphate ; and (2) the bisdihydrophosphate. 
(xxxiv) NitritochhfoethyhnediaminodiammineSy [Pt(NH3)2 en(N02)01JX2, re- 
presented by the chloride. 

(xxxv) Nitratochhrotetrammines, [Pt(NH3)4(N03)01]X2, represented by (1) 
sulphate ; and (2) nitrate. 

(xxxvi) Nitratobromotetrammines, [Pt(NH3)4(N03)Br]X2, represented by (1) 
sulphate ; and (2) nitrate. 

(xxxvii) Chlorobromotetrammines, [Pt(NH3)401Br]X2, represented by the 
chloride. 

(xxxviii) ChloroiodotetrammineSy [Pt(NH3)401I]X2, represented by the chloride. 
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(xxxix) NitratobtofnoquaterpyridineSf [Pt py4(N03)Br]X2, represented by the 
hydronitrate. 

(xl) Dibromopropylenediaminediammines, [Pt(NH3)2 pn Br2]X2, represented 
by the chloride. 

(xli) Diiodobispyridinediammiries^ [Pt(NHs)2 py2l2]X2» represented by the 
iodide. 

B . — Type : | PtA^XsJY, which has a univalent group. 

(i) Phosphatotetrammines, [Pt(NH3)4(P04)]Y, represented by (I) chloride ; 
(2) bromide ; and (3) nitrate. 

(ii) Hydroxysulplmtotelrammines, [Pt(NH3)4(0H)(S04)JY, represented by 
(1) chloride and chloroplatinate ; (2) bromide; (3) sulphate; (4) 
nitrate ; (5) oxalate ; (6) chromate ; (7) dichromate. 

(iii) Chloromlphatotetrammines, [Pt(NH3)4Cl(S04)]Y, represented by sul- 

phate. 

(iv) BromomlpJiatotetrammines, [Pt(NH3)4Br(S04)]Y, represented by the 

vsulphate. 

(v) Chlorocurhonatotetrammines, [Pt(NH3)4Cl(C03)]Y, represented by the 

(diloronitratocarbonatoplatinate. 

(vi) Bromocarbomtotetrammines, [Pt(NH3)4Br(C03) ]Y, represented by (I) 

carbonate ; and (2) bromonitratocarbonatoplatinate. 

(vii) Nifratocarbonaloanmiines, [Pt(NH3)4(N03)(C03)JY, represented by the 
carbonate. 

4. -The triammine family represented by the univalent group fPt(NH3)3X3]. 

(i) Trichlorotrianmines, rPt(NH3)3Cl3lY, represented by the chloride. 

( ii ) Nitritodichloroethyknediaminotmthyh^ [Pt en(CH3.NH2) (N O2) - 

Cl2lY, reprcvscnted by the chloride. 

(iii) IHnitritocMoroethylenediamimfmthylamines, [Pt en(CH3.NH2)(N02)2- 

C] |Y, represented by the chloride. 

(iv) DinilritocMoroethylenediaminopyridines, [Pt en py(NOo)2ClJY, repre- 

sented by the chloride. 

(v) IHnilrilochhroethylenediaminoammines, [Pt en(NH3)(N02)2Cl]Cl, in cis- 

and trans-forms. 

(vi) DicMoronitritotriamminocJih^^ [Pt(NH3)3(N02)Cl2]Cl. 

(vii) Chlorodinitritotriamminochhride [ Pt(NH3)3(N02)2Cl]Cl. 

(viii) Chlorodinitritopyridinod/iamminochhride, iPt(NH3)2 py(N02)2Cl]Cl. 

(ix) D'icMoronifritojnjridinodiamm [Pt(NH3)2 Py(N02)Cl2|Cl. 

(x) Ih cMoronifntopyridinomethyhminmmminocJiloride, [ Pt( NHo) - 

((^H3NH2)py(N02)Cl2lCi; 

(xi) Chlorodinitritopyridinomethillandnoamminochloride, I Pt(NHq)- 

((JH3NH2)py(N02)2ClJCl. '' 

(xii) IhchloronitritopyridinomethyhminoamminocMoride. IPt(NHq)- 

((/H3NH2) py(N02)Cl2jCl, and isomerides. 

(xiii) Chhrodinitritopyridinoethyhnediaminochhride, [Pt en py(N02)2Cl]Cl, 
and isomerides. * 

(xiv) Trichloropyridinoethylemdiamimchhride, [Pt en pyCl3]Cl,2H20. 

(xy) Trichloropyridineethylmediaminohydroxid^^ [Pt en pyClgJOH. 

(xvi) DwhhronitroethyUiiediaminmmminochlxn^ [Pt(NH3) en(N02)Cl2]Cl 
and their isomerides. * 

(xvii) TrichloroMyhmdiaminoamminocklori^^ [Pt(NH3) enClgjCl. 

(xviii) DichloronitriU)pyridinoethylme^^ [Pt en py(N02)Cl2]Cl. 

(xix) Chlorodinitril^pyridimethyknediaminochlorid^^ [Pt en py(N02)2Cl]Cl. 

(xx) Chlorodinitritopyridinoethylenediammohydrox{de,['Ptenpy(NO2)20\]O}i, 

(xxi) Cklormmidonifntopyridim€thyk 7 iediamw^hloride, [Pt en py(NH2)- 

(N02)C1]C1.2H20. 

(xxii) DichhronitritopyridinoethyUnediamim [Pt en py(N02)ClolCl 

and its isomerides. ' 
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(xxiii) DichlofonUritoethyhnediamimamminohydroxide, [Pt(NH3) en(N 02 )Cl 2 l- 
OH, and its isomerides. 

(xxiv) Trichl^otristribenzyhxyphosphines, [Pt{(C7H7)3PO}3Cl3 1 Y, represented 
by the chloride. 

(xxv) Dihydroxynitratotfiammines, [Pt(NH3)3(0H)2(N03)]Y, represented by 
the nitrate. 

(xxvi) Hydroxydinitratotriammines, [Pt(NH3)3(0H)(N03)2lY, represented by 
the bromide. 

(xxvii) Dinitratochhrotriammines, [Pt(NH3)3Cl(N03)2jY, represented by the 
chloride. 

(xxviii) Dinitratobromotriammines, [Pt(NH3)3Br(N03)2]Y, represented by the 
bromide. 

(xxix) Nitratodibromotriammines, [Pt(NH3)3Br2(N03)]Y, represented by the 
iodide. 

(xxx) Sulphatobromotriammines, [Pt(NH3)3Br(S04)JY, represented by the 
bromide. 

5 .-- The diammine family represented by the null valent group [Pt(NH3)2X4|. 

(i) Diamminefi^ [Pt(NH3)2X4|, represented by the cis- and trans-forms of 

( 1 ) hydroxide ; ( 2 ) chloride ; ( 3 ) bromide ; ( 4 ) iodide ; ( 5 ) j)olyio- 

(lide ; ( 6 ) sulphate ; ( 7 ) nitrate ; and ( 8 ) cyanide. Also ( 1 ) tri- 
methyliodide ; ( 2 ) nitritotrichloride and a double salt with silver 
nitrite ; ( 3 ) nitratotrichloride and a double salt with cbloro- 

platinite ; and ( 4 ) nitratotrihydroxide. Also the cis- and trans- 
forms of ( 1 ) dihydroxysulphate ; ( 2 ) dihydroxydi nitrate ; ( 3 ) 

dihydroxyoxalate ; ( 4 ) trichloronitrite ; ( 5 ) dichlorodinitrite ; ( 6 ) 
dibromodinitrite ; ( 7 ) sulphatodinitrite ; and ( 8 ) dinitritodinitrate. 
There are also ( 1 ) hydroxychlorodinitrite ; and ( 2 ) (dilorodinitrito- 
nitrate. 

(ii) PropylenediamineSy [PtpnX4|, represented by the chloride. 

(iii) Ethylenediamines, Pten(N 02 )Cl 2 l* 

(iv) Ethylenediamines, [Pt enX4l, represented by ( 1 ) trichloronitrite; ( 2 ) 

the amidotrichloride ; ( 3 ) the amidonitritodichloride ; and ( 4 ) the 
ethyleneaminoimidotrichloride. 

(v) aP-isobutylenediammes, [Pt{C4H8(NH2)}2l[Pt or PdC/^J, etc?. 

(vi) BispyridineSj [Ptpy2X4|, represented hy cis- and trans-forms of ( 1 ) 

chloride ; ( 2 ) bromide ; ( 3 ) dibromodiohloride ; ( 4 ) iodide ; and 
( 5 ) sulphate. 

(vii) Pyridinoammines, [Pt(NH3) pyX4], represented by the trichloro- 

nitrite. 

(viii) BispicolineSj [Pt(CflH7N)2X4], represented by the chloride of a-, j 8 -, 
and y-picoline. 

(ix) Bislutidines, [Pt(C7H9N)2X4], represented by the chloride. 

(x) BiscolUdifies, [Pt(C8Hi4N)2X4j, represented by the chloride. 

(xi) Bisquinolines, [Pt(C9H7N)2X4j, represented by the chloride. 

(xii) Bistetrahydroquinolines, [Pt(C9HiiN)2X4J, represented by the chloride, 
(xiii) 3-methyl-2-amimmethylA-ethylquinolines, [Pt(Cj3Hi4N.NIT2)2 Jl PtUl4 1 . 

(xiv) Bispropionitriles, [Pt(C2H5CN)2X4], represented by the chloride. 

(xv) Bisbenzonitriles, [Pt(C(jH5CN)2X4j, represented by ( 1 ) chloride ; and 

( 2 ) bromide. 

(xvi) pp-dimethyldipyridyls^ [Pt(Ci2H]2N2)X4j, represented by the chloride, 
(xvii) Bis-i, b-dimethylpyrimidines, lPt(C0H8N2)2X4 1 , represented by the 

chloride. 

(xviii) J 5 is- 4 , b^methylethylpyrimidines, [Pt(C7HioN2)2X4], represented by the 
chloride. 

(xix) Bisjaborines, [Pt(C9Hi4N2)2X4l, represented by the chloride. 

(xx) Bis-a-methylisoxcczols, [Pt(C4H5NO)2X4], represented by the chloride. 
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(xxi) Bis-p-hydroxyethylpyridine, LPt(C7H9NO)2X4], represented by the 
chloride. 

(xxii) Bisamidoacetates, [Pt(NH2.CH2.COOH)2X4], represented by ( 1 ) 
chloride ; ( 2 ) bromide ; ( 3 ) bromochloride ; ( 4 ) iodide ; and ( 5 ) 
iodobromide. 

(xxiii) Bisamidoethylacetates, [Pt(NH2.CH.COOC2H6)2X4], represented by 
(1) chloride ; and (2) bromochloride. 

(xxiv) Bis-^-pyridine-a-lacetates, [Pt(C8H9N 03)2X4], represented by the 
chloride. 

(xxv) Bisjaborinates, [Pt(Ci9H25N306)2X4], represented by the chloride, 
(xxvi) BistrichhropyridineSy [Pt(C5H2Cl3N)2X4|, represented by the chloride, 
(xxvii) Bispyrazok, [Pt(C3H4N2)2X4], represented by the chloride. 

(xxviii) Bis-Z, b-methylpyrazol, 1^^^406X2)2X41, represented by the chloride, 
(xxix) Rm- 3 , b-melhylchloTopyrazol, [Pt(C4H5N2Cl)2X4], represented by the 
chloride. 

(xxx) Bis-^, b-dimeihylpyrazole, [Pt(C5H8N2)2X4], represented by the chloride, 
(xxxi) Bis-3, b-dimethyltetrachloropyrazole, [Pt(C5H4N2Cl4)2X4], represented 
by the chloride. 

(xxxii) Bis-p-iolylpyrazole, LPt(C2oHioN2)2X4], represented by the chloride, 
(xxxiii) Bisglyoxaline, L1^1^(^^W4X2)2X4J, represented by the chloride. 

(xxxiv) Pyrazine, fPt(C4H4N2)X4|, represented by the chloride. 

(xxxv) Bis-2f b-dimethylpyrazine, LJ^1'(^608X2)2X4], represented by the 
chloride. 

(xxxvi) 2, b-dimethyU3-ethylpyrazine, [Pt(C8Hi2N2)X4j, represented by the 
chloride. 

(xxxvii) BiHcAnnanienylpyridazine, [Pt(Ci2HioN2)2X4j, represented by the 
chloride. 

(xxxviii) Bis-lf 3 , i-triazole^ [Pt(C2H3N3)2X4], represented by the chloride, 
(xxxix) Bis‘l-pheMyltriazoleSt [Pt(C8H7N3)2X4J, represented by the chlorides 
with 1 , 3 - and 2 , 3 -triazole. 

(xl) Bis-i-tolyltriazole, [Pt(C9H9N3)2X4], represented by the chloride with 
1 , 3 - and 2 , 3 -triazole, and 0- and p-tolyl. 

(xli) Bis-} -naphthyllriazoles, pt(Ci2H9N3)2X4 1 , represented by the chlorides 
with 1 , 3 - and 2 , 3 -triazole, and a- and jS-naphthyl. 

(xlii) Bis-l-phenyl-3-methyl-}, 3-triazole, 11^1^(^009X3)2X4], represented by 
the chloride. 

(xliii) B'is-l-tolyl-2, b-dimethyl-2, 3-triazoles, lPt(CiiHi3N3)2X4j, represented 
by the chlorides with 0- and jp-tolyl. 

(xliv) Bis-i-phenyl-3-imidotriazoline, lPt(C8H8N4)2X4], represented by the 
chloride. 

(xlv) Bis-l-tolyl-3-imidotriazoline, lPt(C9HioN4)2X4j, represented by the 
chloride of p-tolyl. 

(xlvi) Bistetr azolines, [Pt(C2H4N4)2X4l, represented by the chloride. 

(xlvii) Bisdimethyltriazolines, [Pt(C4H8N4)2X4j, represented by the chlorides, 
(xlviii) Biswiidazolylmercaptan, [Pt(HS.C.NH.CH : CH.N 02X41, represented 

by the chloride. * 1 

(xlix) Bis-fjL-imidazolylmercaptan, [Pt(HS.C.NH.CH : CH.N O2X4], repre- 
sented by the chloride. ^ ! 

( 1 ) Bis-v-methylimidazolyl-p.-mercaptan, [Pt(HS.C.N(CH3).CH : CH.N :)2- 

X4J, represented by the chloride. ^ L 

(li) Bis-v-phenylimidazolyl-fi-mercaptan, [Pt(HS.C.N(C6H5).CH : CH.N 02 “ 

X4J, represented by the chloride. L- — — ^ 

(Hi) Bis-v-tolylimidazolyl-p.-m€rcaptan, [Pt(HS.C.N(C7H7).CH: CH.N O2X4], 

represented by the chloride of jo-tolyl. * * 

(liii) Bis-v-xylylimidazolyl-ii-meTcaptan, [Pt(HS.C.N(C8H9).CH : CH.N O2X4], 
represented by the chloride. ' 1 
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(liv) jBis-v-naj?AtA^fomrfa2oZyi-/x-mercaj?ton,[Pt(HS.C.N(CioH7)CH:CH.N:)2- 

J 1 

X4], represented by the chloride of a-naphthyl. 

(Iv) Bistrimethylenethiocarbamide, [Pt(HS.C : N(CH2)?NH)2X4], represented 
by the chloride. ^ - 

(Ivi) Bisethylenethiocarbamide, [Pt(S : C.NH : C2H4 : NH)2X4], represented 
by the chloride. ^ ’ 

(Ivii) Bisethylahoholy [Pt(C2H50H)2X4j, represented by the chloride, .s* 

(Iviii) Bismethylsulphine, [Pt{(CH3)2S}2X4j, represented by (1) chloride ; (2) 
bromide ; ( 3 ) bromochloride ; ( 4 ) iodide ; ( 5 ) chloroiodide ; and 
(6) bromoiodide. 

(lix) BisethylsulphineSy rPt{(C2H5)2S}2X4], represented by (1) chloride ; 

( 2 ) bromide ; ( 3 ) chlorobromide ; and ( 4 ) iodide. 

(lx) Bismethylethyls'ulphine, [Pt{(CH3)(C2H5)S}2X4J, represented by the 
chloride. 

(Ixi) Bispropylsulphines, [Pt{(C3H7)2S}2X4], lepresented by normal and 
iso-salts : ( 1 ) chloride ; ( 2 ) bromide ; ( 3 ) chlorobromide ; and ( 4 ) 
hydroxy nitrate . 

(Ixii) BishutylsulphineSy lPt{(C4H9)2S}2X4], represented by secondary, 
normal, and iso-salts : ( 1 ) chloride ; ( 2 ) bromide ; ( 3 ) chloro- 
bromide ; ( 4 ) iodide ; ( 5 ) polyiodide ; and (6) chloroiodide. 

(Ixiii) Bishenzylsulphine, [Pt{(C0H5.CH2)2S}2X4], represented by the 

chloride. 

(Ixiv) Ethylenedisulphine^ LPl'{(C2H4)2S2}X4], represented by the chloride. 

(Ixv) Bistrithioformaldehyde, [Pt(C3H0S3)2X4], represented by the chloride. 

(Ixvi) Bismethylselenine, LI^t{(CH3)2Se}2X4], represented by the chloride. 

(Ixvii) Bisethylselenines, [Pt{(C2H5)2Se}2X4j, represented by ( 1 ) chloride ; 

( 2 ) bromide ; ( 3 ) chlorobromides ; ( 4 ) iodide ; ( 5 ) chloroiodides ; 
(6) bromoiodides ; ( 7 ) chloronitrite ; (8) bromonitrite ; ( 9 ) iodo- 
nitrite ; (10) nitrate ; (11) hydroxynitrate ; (12) chloronitrate ; and 
( 13 ) bromonitrate. 

(Ixviii) Bisbenzyhelenines, [Pt{(C6H5.CH2)28e}2X4J, represented by the 
chloride. 

(Ixix) Bisphosphorichlorides, [Pt(PCl5)2X4], represented by the chloride. 

(Ixx) Bisethylphosphines, [Pt{P(C2H5)3}2X4j, represented by the ( 1 ) di- 
chlorodibromides ; and (2) dichlorodiiodides. 

(Ixxi) Bisethylphosphitesy [Pt{P(OC2H5)3}2X4], represented by ( 1 ) chloride ; 
and (2) dichlorobromide. 

(Ixxii) Bisfiwthylphosphates, [Pt{OP(OCH3)3}2X4], represented by the bromide. 

(Ixxiii) Bismethyhxyphosphhiebenzoates^ [Pt{(CH3)2pOC6H4COOH}2X4], re- 
presented by the chloride. 

(Ixxiv) Bisglycines, [Pt(NH2.CH2.COO)2X2j, represented by (1) chloride ; 
( 2 ) bromide ; and ( 3 ) iodide. 

(Ixxv) BismethyUthylylyoximines, [Pt(NO : O.C2H5.CH3.O : NOH)2X2J, rejire- 
sented by the bromide. 

(Ixxvi) Bispyrazoles, [Pt(C3H3N2)2X2l, represented by the chloride. 

(Ixxvii) Bis- 3 , b-meihylpyrazoles, [Pt(C4H5N2)2X2], represented by the chloride. 

(Ixxviii) Bis- 3 y b-dimeihylpyr azoles, [Pt(C5H7N2)2X2l, represented by the 
chloride. 

(Ixxix) Bis-l-ethyl-Z, b-dimethylpyrazoles, [Pt(C7HiiN2)2X2J, represented by 
the chloride. 

(Ixxx) Bis-l-phenylpyrazoles, LPt(C9H7N2)2X2], represented by the chloride. 

(Ixxxi) Bis-l-phenyltetraMoropyrazols, [Pt( 09113X2014)2X2], represented by 
the chloride. 

(Ixxxii) Bistolylpyrazols, [Pt(OioH9N2)2X2], represented by the chlorides of 
o- and 2>-tolyl. 
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(Ixxxiii) Bis-l-phenylmethylpyrazokSf [Pt(CioH9N2)2X2], represented by the 
3 -methyl and the 4 -methyl chlorides. 

(Ixxxiv) Bis-l~phenyUZ, b-dimethylpyrazoles, lPt(CiiHiiN2)2X2], represented 
by the chloride. 

(Ixxxv) Bisphenylmethykthylpyrazoles, [Pt(Ci2Hi3N2)2X2], represented by the 
chloride. 

(Ixxxvi) Bis-l-phenylmethylethyltrichloropyrazoleSj [Pt(Ci2HioN2Cl3)2X2], repre- 
sented by the chloride. 

(Ixxxvii) Bispy ridimphenylpyrazoUsy [Pt(Ci2H7N3)2X2], represented by the 
chloride. 

(Ixxxviii) Bis-hphenyl-3-methyUl, 3~tfiazoles, [Pt(C9HgN3)2X2], represented by 
the chloride. 

(Ixxxix) Bis-l-phenyl-3-methyl~l, 3-triazolone, [Pt(C9H80N3)2X2], represented 
by the chloride. 

(xc) Pyridineammines^ [Pt(NH3)(C5H5N)X4l, represented by the chloride, 
(xci) Pyridinepiperidines, [Pt(C5H5N)(C5HuN)X4], represented by the 
chloride. 

(xcii) Ethylsulphineethylselenine, rPt{(C2H5)28}{(C2H5)2Se}X4], represented 
by the ( 1 ) chloride ; ( 2 ) bromide ; ( 3 ) chlorobromide ; ( 4 ) iodide ; 
( 5 ) bromoiodidc ; (6) bromonitrate ; and ( 7 ) chloronitrate. 

6. — The monammine family represented by compounds of : 

A. — Type : [PtAX4| which is nullvalent. 

(i) PicoUne, |Pt(C(jH7N)X4l, represented by the chloride. 

(ii) o-Phenylenebisguanidide, [Pt(C8H9N5)X4 1 , represented by the chloride. 

(iii) Piloearpidine, [Pt(CioH|4N202)X4], represented by the chloride. 

(iv) Pilocarpine, [Pt(CiiH]6N2^2)X4], represented by the chloride. 

(v) Jaborinate, [Pt(C]9H25N305)X4), represented by the chloride. 

(vi) Jaborine, [Pt(C22H32N404)X4l, represented by the chloride. 

(vii) Ethylsulphine, [Pt{(C2H5)2S}X4 1 , represented by the chlorodibromo- 

ethylsulphide. 

(viii) Vinylsulphine, [Pt{C2H3)2S}X2l, represented by the complex of the 
sulphide with the chloroplatinite. 

(ix) Allylsulphine, [Pt{(C3H5)2S}X2], represented by a complex of the 

sulphide with the chloroplatinite. 

(x) Diallylhexasulphine, [Pt{(C3H5)2S6}X4], represented by the chloride. 

(xi) Phosphortrichloride, [Pt(PCl3)X4J, represented by the chloride. 

(xii) Ethylphosphites, [Pt{P(OC2H5)3}X4j, represented by (1) chloride ; and 

(2) dichlorodibromide, 

(xiii) Methylphosphite, [Pt{OP(OCH3)3}X4j2, represented by the dichloro- 
dibromide. 

(xiv) Ethylphosphates, [Pt{OP(OC2H6)3}X4]2, represented by (1) chloride; 
and (2) dichlorodibromide. 

B, — Type : [PtAXg] which is a univalent acidic radicle. 

(i) PentaMoroamrnineSy [Pt(NH3)Cl5jR, represented by (1) potassium ; 

and (2) platinous tetrammine salts. 

(ii) Pentachhropyridines, [Pt(C5H6N)Cl5]R, represented by ( 1 ) pyridinium ; 

( 2 ) potassium ; ( 3 ) rubidium ; ( 4 ) caesium ; ( 5 ) lithium ; ( 6 ) sodium ; 
and ( 7 ) chloroplatinicquaterpyridine salts. 

(iii) Pentachloropicoline, [Pt(C9H7N)Cl5]R, represented by the picoline 

salt. 

(iv) Pentachlorolutidine, [Pt(C7H9N)Cl6]R, represented by the lutidine 

salt. 

(v) PerUachlorocollidine, [Pt(C8H3LxN)Cl5]R, represented by the collidine 

salt. 

(vi) Pentachhropyrazine, [Pt(C4H4N2)Cl6]R, represented by the pyrazine 

salt. 
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(vii) Pentachhrodimethylpyrazines, [Pt(CeH8N2)Cl5]R, represented by the 
dimethylpyrazine salt. 

(viii) Pentachlorotrimethylpyrazines, [Pt(C7HioN2)Cl5]R, represented by the 
trimethylpyrazine salt. 

(ix) Pentachloro- 2 , b’dimethyl-^-ethylpyrazines, [Pt(C8Hi2N2)Cl5]R, repre- 

sented by the corresponding pyrazine salt. 

(x) Pentachloroguamnes, [Pt(C5H5N50)Cl5]R, represented by the corre- 

sponding guanine salt. 

V. — The phtinic ammines with more than one platinum atom in the nucleus, 

(i) Dihydroxyhexammine-jjL-diamines, [ (HO)(NH3)3Pt(NH2)2Pt(NH3)3- 

(0H)]X4, represented by the (1) chloride ; (2) sulphate ; (3) nitrate ; 
(4) phosphate ; and (5) dichromate. 

(ii) Dihromohexammine-pL'diamines, [ Br(NH3)3Pt(NH2)2Pt(NH3)3Br]X4, 

represented by (1) chloride ; (2) sulphate ; and (3) nitrate. 

(iii) Diiodohexammine-ix-diamines, [I(NH3)3Pt(NH2)2Pt(NH3)3lJX4, re- 

presented by (1) iodide ; (2) sulphate ; (3) nitrate ; (4) phosphate ; 
and (5) oxalate. 

(iv) Dinitratohexammino-yi-diamines, | (N03)(NH3)3Pt(NH2)2Pt(NH3)3- 

(N03)]X4, represented by the nitrate. 

(v) Dibromohexammine-pi-diimines, [Br(NH3)3Pt(NH)2Pt(NH3)3Br]X2, re- 

presented by the nitrate. 

(vi) Diiodohexammine-pL-diimines, [I(NH3)3Pt(NH)2Pt(NH3)3T IX2, repre- 

sented by the (1) iodide ; (2) sulphatoplatinite ; and (3) nitrate. 

( vii) Dinitratohexammine-pi-diimines, [ ( N O3) ( NH3)3Pt ( NH) 2Pt (NH3)3- 

(N03)]X2, represented by the sulphatoplatinite. 

(viii) Dihydrazinooctacarhylamines, [{CH3.NC)4Pt<^ ^j|^I^l^(C^H3.NC)4]- 

X2.nH20, represented by (1) chloride ; (2) iodide ; (3) perchlorate ; 
and (4) azide. 

(ix) Dihydrazinooctoethylcarhylamines, [C2H5.NC)4Pt<^ 

NC)4]X2,nH20, represented by (1) chloride and chloroplatinate ; 
(2) iodide ; (3) perchlorate ; and (4) nitrate. 

(x) DihydrazinohydrochhrotetracarhylamineSj (CH3.NC)4.Pt2.2N2H3.2HCl . 

ci2. 

(xi) DihydrazinohydrochlorotetraethylcarbyJamines, (C2H5 . N 0)4. Pt2 . 2N2H3 . 

2HCI.CI2 

VI. — The platinum ammines whose nature is unknown. 

(i) Platinum dihydroxytetrahydrocarbonateheptammine, Pt(NH3)7(OH)2- 

(HC03)4, of B. Gerdes. 

(ii) Platinum trichhrotriammine, Pt(NH3)3Cl3, of E. Koefoed. 

(hi) Platinum tetrammine, Pt2(NH3)4X2, of P. T. Cleve, C. W. Blomstrand, 
H. and A. Euler, and P. Klason, represented by (1) hydroxide ; 
(2) chloride ; (3) sulphate ; and (4) nitrate. 

(iv) Platinum tetrammine, Pt2(NH3)4X4, represented by the chloride of 

P. T. Cleve. 

(v) Platinum dicarbonylbispyridines, Pt2(CO)2(C5H5N)2X2, of F. Forster, 

represented by (1) chloride ; (2) chloropyridine ; and (3) bro- 
mide. 

(vi) Platinum enneaiodoctammine, Pt4(NH3)8l9, of P. T. Cleve. 

(vii) Platinum hexaiodotetrammine, Pt2(NH3)4l0, of P. T. Cleve. 

(viii) Platinum pentaiodotetrammine, Pt2(NH3)4l5, of P. T. Cleve. 

(ix) Platinum hexachhrobispyridinediammine, Pt2(NH3)2(C5H5N)2Cl0, of 

8. M.^orgenBen. 

(x) Platinum hexabromobisethylaminediammine, Pt2(NH3)2(C2H5NH2)2Bi’6> 

of 8. M. Jorgensen. 

2 B 
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(xi) Platimus trismrbonylt^trachhridey 2PtCl2.3CO, of P. Schiitzenberger, 

and A. J. F. da Silva. 

(xii) Platinou 8 tetrcwhlorotristhioformaldehyde, 2PtCl2.3C3H6S3, of A. W. Hof- 

mann. 

(xiii) Plalinic telrasulphotrisamylsulphide, 2PtS2.3(C3H5)2S, of T. Wertheim 

(xiv) PUitinum decahydroxyammine, (OH)5Pt(NH3)Pt(OH)5, of J. Jacobsen. 

(xv) Phtinumdecahydroxypyridine,{ 011 )^Pt{C^ll^^)Pt(OH)^,ofJ,Ja<ioh 8 eJi. 

(xvi) Pt(NH3)4X2N6.HX, represented by the (1) chloride ; (2) sulphato- 

chloride ; and ( 3 ) nitrate of E. Koefoed, and E. A. Hadow, 

(xvii) [Pt(NH3)4Cl2l2Cl2(N0)(HCl), of E. Koefoed. 

(xviii) Pt(NH3)2(N02)(N0)Cl.HCl, of E. Koefoed. 

(xix) Pt(NH3)2(N02)Cl(N0)(HN03), of E. Koefoed. 

(xx) Pt2(NH3)4(NO)2(OH)(HI)2l3, of E. Koefoed. 

(xxi) Pt(NH3)2(N02)(N0)HCl, of E. Koefoed. 

(xxii) Pt2(NH3)6(HS04)2S04(N0)2(H2S04)(HCl), of E. Koefoed. 

(xxiii) Pt{(CH3)2NH}2(N02)2(N0)(HCl), of E. Koefoed. 

(xxiv) Pt(NH3)2{(CH3)2NH}2Cl2(NO)lPt(NH3)2{(CH3)2NH}2Cl2jCl2, of 

K. Koefoed. 

(xxv) Pt2(C2H5NH2)8(N02)Cl3(N0)2(HCl)2.2H20, of E. Koefoed. 

(xxvi) Pt(C2H5NH2)2(OH)Cl(NO)(HCl), of E. Koefoed. 

(xxvii) Pl(NH3)2(C2H5NH2)2Cl2(N0)(HCl).2pi20, of E. Koefoed. 

(xxviii) Pt(NH3)2(C5H5N)2Cl2(N0)(HCl).H20, of E. Koefoed. 

(xxix) Pt(NH3)(C5H5N)Cl2(N0)(HN03).H20, of E. Koefoed. 

(xxx) Pt|(C2H6)2S}2(N02)2(NO)(HCl).[Pt{(C2H5)2S}2Cl2l2, of E. Koefoed. 
(xxxi) (NH4)HPtCl2.H20, of P. Schiitzenberger and C. Fontaine. 

(xxxii) Pt(PC4Hi0O3N2)Cl, of P. Schiitzenberger and C. Fontaine. 

(xxxiii) Pt(OH)(OC2H5)2.Pt.N2H4.2HCl.PtCl4, of P. Schiitzenberger and 

C. Fontaine. 

(xxxiv) Pt2(NH3)(N2H4)(P202)(C2H50)4, of P. Schutzenberger and C. Fontaine, 
(xxxv) P(OC2H5)3Pt, of P. Schiitzenberger. 

(xxxvi) P2(OC2H5)0Pt, of P. Schiitzenberger. 

(xxxvii) Pt3{P(002H5)3}2, of P. Schiitzenberger and C. Fontaine. 

(xxxviii) Pt{PO(OC2H5)3}, of P. Schutzenberger and C. Fontaine. 

(xxxix) Pt(NH3){P20(0C2H5)5}Cl, of P. Schiitzenberger and C. Fontaine. 

(xl) Pt(N2H4)P(OH)(OC5Hii)2(HCl), of P. Schutzenberger and C. Fontaine. 

Refebences. 

^ I. I. Tscherniaeff, Ann. Inst. Flatine, 5. 118, 1927 ; F. Reitzenstein, Zeit. anorg. Cheni.. 
18. 162, 1898. 

^ C. W. Blomstnind, Ber., 4. 678, 1871 ; P. T. Cleve, Svenska Akad. Handl., 10. 9, 1872 ; 
H. and A. Euler, Bfr., 87. 2393, 1904 ; F. Forster, t6., 24. 3763, 1891 ; B. Gerdes, Ueher die 
bei Elektrolyse des carbaniinsmiren vnd kohlensauren Amrnons mit W echselstrdmen und Platin’ 
elektroden entstehenden Platinbasen, Leipzig, 1882; Journ. prakt. Chem.^ (2), 26. 269, 1882; 
E. A. Hadow, Joum. Chem. Soc., 19. 346, 1866 ; A. W. Hofmann, Ber., 8. 687, 1870 ; J. Jacobsen, 
Co7npt. Beiul., 149. 675, 1909 ; S. M. Jorgensen, Joum. prakt. Chem., (2), 83. 626, 1886 ; 
P. Klason, Ber., 28. 1483, 1896 ; E. Koefoed, Om nogle Nitrosoplatinammoniaforbindelser, 
Kopenhagen, 1894; P. Schiitzenberger, Ann. Chim. Phys., (4), 21. 360, 1870; Compt. Bend., 
70. 1 134, 1870 ; 71. 69, 1870 ; Bull. Soc. Chim., (2), 14. 17, 1870 ; P. Schutzenberger and 
C. Fontaine, ib., (2), 18. 110, 1872; A. J. F. da Silva, ih., (3), 16. 836, 1896; T. Wertheim, 
Liebig's Ann., 61. 302, 1844. 

§ 24. Platinous Bromide 

W. PulHnger j could not prepare platinotlS bromide, or platin mn ilihmmiilfl, 
PtBrg, by the direct action of bromine on platinum. V. Meyer and H. Zublin 
observed that in preparing platinic bromide by the action of bromine and hydro- 
bromic acid on spon^ platinum in a sealed tube, at 180°, evaporating the filtered 
soln., heating the residue to 180°, and extracting the platinic bromide from the 
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mass by water, a little platinous bromide remains undissolved/ L. Wohler and 
F. Miiller obtained the anhydrous tetrabromide by heating bromoplatinic acid in a 
current of bromine at 300® ; at 370° the tribromide is formed, and at 405° to 410°, 
the dibromide. The dibromide is thus difficult to prepare because it is stable over 
a temp, range of 5°. A. Gutbier observed that platinous bromide is formed when 
platinic bromide is heated to 180° ; and W. Halberstadt, and H. Topsoe, when 
hydrobromoplatinic acid is heated to 100°, or more rapidly at 200°. W. Halberstadt 
observed that the bromide is formed in the electrolysis of a cone. soln. of platinic 
bromide ; and M. Katayama, during the working of the cell : Pb|PbBrgoiid|Br 
(and platinum). 

W. Pullinger observed that platinous bromide is black if it has not been heated 
over 180°, and dark brown if prepared at 250°. W. Halberstadt, and H. Topsoe 
said that the bromide forms a greenish-brown powder. R. Klement gave 6*652 for 
the sp. gr. at 25°/4°, and 53*4 for the mol. vol. H. Topsoe showed that platinous 
bromide does not lose weight at 100°, but if heated at 200° for a long time a small 
proportion is decomposed, and if heated for a short time at 240° no decomposition 
can be detected. The salt is insoluble in water ; it forms a brownish-red soln. with 
bromine water ; and a yellow liquid with a soln, of potassium bromide. J. Thomsen 
gave (Pt, 0, 4HBr, Aq.) =43*44 Cals, for the heat of formation of hydrobromo- 
platinous acid, H 2 PtBr 4 . W. Manchot and G. Lehmann observed that the halogen 
is eliminated more quickly in a current of carbon monoxide better than it is in an 
indifferent gas, and no carbonyl bromide is formed. W. Rosenheim and W. Levy 
described a complex with phosphorous bromide, namely, platinous dibromobis- 
phosphorotribromide, [Pt(PBr 3 ) 2 Br 2 | ; and also platinous dibromophosphorotri- 
bromide, [Pt(PBr3)Br2j2. 

J. Reiset obtained platinous tetramminobromide, [Pt(NH3)4]Br2.nH20, by 
the action of barium bromide on a soln. of the tetramminosulphate. The cubic; 
crystals are not decomposed by boiling water ; and P. T. Cleve added that if the 
mixed soln. is evaporated over sulphuric acid, and the crystals are pressed between 
bibulous paper, four-sided prisms or plates of the hemitrihydrate are formed. The 
crystals effloresce in dry air ; they lose water at 100° ; and they dissolve freely in 
water. C. Nogareda, and A. A. Grinberg and B. V. Ptitsin studied the thermal 
decomposition, and formation of the bromide from its elements. E. Biilmann and 
A. C. Anderson prepared green platinous tetramminobromoplatinate, [Pt(NH 3 ) 4 ]- 
PtBr 4 , sparingly soluble in water ; and they also obtained a complex platinous allyl- 
alcoholtetramminobromoplatinite, [Pt(NH 3 ) 4 ][Pt(C 3 H 50 H)Br 3 ] 2 . L. A. Tschugaeff 
and 1. 1. Tscherniaeff prepared platinous aquotriamminobromoplatinite, [Pt(NH 3 ) 3 - 
(H 20 )lPtBr 4 , by adciing potassium bromoplatinite to a soln. of the chloride. 
The green needles are converted by hydrobromic acid or a soluble bromide into 
platinous bromotriamminobromoplatinite, [Pt(NH 3 ) 3 Br] 2 PtBr 4 . L. A. Tsehugaeffi’ 
prepared this salt by the method employed for the corresponding chloro-salt. 
P. T. Cleve prepared platinous trans-dibromodiammine, [Pt(NH 3 ) 2 Br 2 ], by the 
action of potassium bromide on the corresponding chloride, and drying the product 
at 100°. The pale yellow, crystalline powder is sparingly soluble in hot water, and 
the soln. on cooling deposits the original salt ; he also obtained in an analogous 
manner, platinous cis-dibromodiammine in golden-yellow needles. H. D. K. Drew 
and co-workers prepared the three isomerides of platinous dibromodiammine, 
[Pt(NH 3 ) 2 Br 2 ], analogous with the corresponding chlorides (q.v.), by the action 
of an excess of a soln. of alkali bromide on the corresponding chloride, or of hydro- 
bromic acid on the corresponding base. The a-salt forms sulphur-yellow, prismatic 
needles, which give no coloration with phenoxtellurine di bisulphate ; a j8-safe 
forms orange needles which give an orange-yellow coloration with phenoxtellurine 
dibisulphate ; and they-salt occurs in clusters of dark orange prisms. H. Alexander 
prepared platinous telrahydFoxylaminebromide, [Pt(NH 20 H) 4 ]Br 2 , in colourless 
nee^es, by the action of hydrobromic acid on the corresponding chloride. 
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S. M. Jorgensen prepared platlnous trans-dibromobismethylamine, [Pt(CHsNH2)sBr3], 
by evaporating on a water-bath, a soln. of platinous quatermethylaminechloroplatinite 
in aq. methylamine with repeated additions of cone, hydrobromic acid, washing with very 
dil. hydrobromic acid and then with alcohol, recrystallizing from boiling water, and drying 
at 100®. The yellow prisms are sparingly soluble in water and more soluble in alcohol. 
S. M. Jorgensen also prepared platinous dlbromoblsdimethylamine, [Pt{(CH,)2NH}2Bra], 
as well as platinous dibromobisdimethylamlnediammine, [Pt(NH,)2{(CH3)2NH},lBr2» and 
platinous dibromodimethylamineanunine, [Pt(NH8){(CH3)2NH}Br2]. F. G. Mann prepared 
platinous bromodiamlnodlethylainlnobromide, [BrPt(H2N.C2H4)2NH]Br. H. Wolfram, 
H. Keihlen and E. Flohr, and A. Johnson obtained golden-yellow platinous quaterethyl* 
aminebromide, [Pt(C2H5NH2)4lBr2, and S. M. Jorgensen, platinous cis*dibromobisethylamine, 
[Pt(C2H5NH2)2Br8l, dibromoethylamineammine* tFt(NH8)(C2H5NH2)Br2]. F. G. Mann pre- 
pared platinous bis-jS-methyltrimethylenediaminobromide, [Pt{CH(CH3)(CHa.NH2)2}2jBr2 ; and 
platinous bis-ajSv-triaminopropanobromide, [Pt{NH2.CH2.CH(NH2).CHa.NH2}2Br2]. P. C. Ray 
and co-workers prepared PtBr(CaH5)2Sa; Pti2Bra(CaH5)aSa.2py ; and Pt3Br2.2(C2H5)aSa.2py. 
H. Wolfram, and A. Johnson obtained platinum bisethylaminediamminehexabromide, 
Pta(NH8)a(CaH5NH2)aBr3, of unknown constitution. N. S. Kumakoff described the com- 
plox platinous bisethylenediaminebromocuprate, [Pt en2]CuBr4 ; A. Werner, platinous bis* 
propylenediaminebromide, [Pt{CaH3(NH2)a}a]X2 ; F. Forster, and P. C. Ray and 
N. N. Ghosh, platinous quaterpyrldinebromide» [Pt(C5H5N)4jBr2» as a trihydrate, and 
S. G. Hedin, as a perUahydrate ; F. FOrster, and S. G. Hedin, platinous cis-dibromobis* 
pyridine, rFt(C5HBN)2Br2], and also platinous trans-dibromobispyridine ; F. Forster, 
platinous dibromocarbonylpyridine, [Pt(C5H5N)(CO)Br2l ; W. Pullinger, and F. Mylius 
and F. Forster, platinous dibromocarbonyl, [Pt(CO)X2j2; F. Forster, platinum dibromodi- 
carbonylblspyridine, rt2(CO)a(C8H8N)aBr2, of unknown constitution ; F. Mylius and 
F. Forster, pyridinium oarbonyltribromoplatinite, [Pt(CO)Br3]H(C5H8N) ; L. Ramberg, 
platinous dibromobisbenzonitrile, [Pt(C3H3.NC)2Br2], a complex with chloroform, and 
platinous dibromobisphenylearbyiamine, [Pt(C8HB.CN)2Br2l ; G. Wallin, platinous di- 
bromobisamidoaeetate, [Pt(NH2.CH2.COOH)2Br8l ; and platinous dibromobisethylamido- 
aoetate, [Pt(NH2.CH2.COOCaH8)2Br2] ; E. Biilmann and A. C. Anderson described 
potassium allylaicoholtribromoplatinite, K[Pt(C3H30H)Br3], as well as platinous allylalcohol- 
diamminobromide, Pt(C3H5.0H)2(NH3)2Br3. 

L. Tschugaeff and D. Frankel described platinous quatermethylsulphinebromoplatinlte, 
fPt{(CH3)aS}4]PtBr4 ; C. Enebuske, and L. TschugaefE and D. Frankel, platinous dibromo- 
bismethylsulphine, [Pt{(CH8)aS}2Bra] ; C. W. Blomstrand, and P. Klason, platinous 
dibromobisethylsulphine, [Pt{(CaH6)2S}Br2] ; M. Weibull, and C. Rudelius, platinous 
dibromobispropylsulphine, lPt{(C8H7)gS}aBr2] — with normal and iso-propyl ; C. Rudelius, 
platinous dibromoethylpropylsulphine, [Pt{(C2H6)aS}{(C8H7)2S}Bra] ; M. Weibull, and 
H. LOndahl, platinous dibromobisbutylsulphine, [Pt{(C4H3)2S}Br2j, with normal, iso-, and 
secondary butyl ; H. LOndahl, and C. W. Blomstrand, platinous bisbenzylsulphine, 
[Pt{(CeH8.CHa)2S}2Br3], and complexes with alcohol, and with chloroform. H. LOndahl, 
and F. G. Angell and co-workers, platinous bisetbylenesulphinebromide, [Pt{(C2H4)S}2]Br2, 
and platinous dibromoethylenesulphine, [Pt{(C2H4)S)Br2]. K. A. Jensen measured the 
dipole moments, and the electrical conductivities of solutions of the salts — vide the 
chlorides. 

K. S. KurnakoS prepared platinous quaterthlocarbamidebromlde, [Pt{CS(NH2)2}4]Bra, 
L. TschugaefE and P. Teearu, and L. Ramberg, platinous quaterphenylcarbylaminebromo* 
platinite, [Pt(C8H8.NC)4]PtBr4 ; L. Tschugaeff and D. Frankel, platinous bisdiethylthio- 
ethyleneglyeolbromoplatinite, [Pt(C2HB.S.C2H4.S.C2H3)2]PtBr4 ; S. Tyden, platinous dibromo- 
bisthiodiglycolate, [Pt{S(CH2.COOH)2}2Br2], and the corresponding platinous dibromobis- 
potassiumthioglycolate, [Pt{S(CH,.COOK)2)2Br2] ; S. Tyden, platinous bromobisthlodiglycolate, 
rPt{S(CH2.COOH)2(HO.CO.CH2.S.CH2.COO)}Br], platinous bromoblspotassiumthioglyoolate, 
[Pt{S(CH2.COOK)2(KO.CO.CH2.S.COO)}Br], platinous bromobisbariumthioglyeolate ; 
J. Petren, platinous dibromoethylselenine, [Pt{(CaHB)2Se}2Br2l, also platinous dibromoethyl- 
seleninebromoplatlnite, [Pt{(C2H,)2Se}2Br2]PtBr2, platinous dibromoethylseleninepyridine, 
|Pt{C2H3)2Se}(C5HgN)Br2], and platinous dibromoethylsulphineethylsolenine, [Pt{(CaH5)2S}- 
{(C2HB)2Se)Br2]. A. Rosenheim and W. Levy, platinous dibromobisphosphorotribromide, 
[Pt(PBr3)2Br2] ; K. A. Jensen, cis- and trans-platlnous dibromobistriethylphosphine, 
[Pt{(C2H5)3P}2Bra]. A. Rosenheim and co-workers, platinous dibromobismethylphosphlte, 
[Pt{P(OO.H3)3}2Br2] ; platinous dibromoethylphosphite, [PtBr2.P(OC.HB)3]2 ; platinous els- 
dibromoanilinetriethylpbosphite, [Pt(C3H5NH2){P(OC2H3)3}Br2l ; platinous trans-dibromo* 
anilinetriethylphosphite ; platinous dibromophosphorobromide, [Pt(PBr3)Br2l, and platinous 
dibromotrlethylphosphite, [Pt{P(OC2H5)a}Br8] ; and R. Bunsen, platinous dibromo-oxyeacodylg 

[Pt{A 8 a(CH 3 ) 40 }Bra]. 

G, Meker obtained octahedral crystals of ammonium bromoplatinite by the 
action of fused ammonium sulphate and ammonium or potassium bromide on 
finely-divided platinum. J. Thomsen also prepared sodium bromoplatinite, 
Na2PtBr4.6H20, by evaporating to dryness a soln. of platinic chloride in hydro- 
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bromic acid, and crystallizing from the aq. soln. of the residue. The heat of forma- 
tion is (Pt, Br2, 2NH4Br, Aq.)=31-84 Cals. J. Thomsen obtained potassium bromo- 
platmite^ K2PtBr4.2H20, by boiling a soln. of a mol. of potassium chloroplatinite 
with 4 mols. of sodium bromide in so little water that a large proportion of the 
sodium chloride which is formed separates out. By repeated evaporation, filtering, 
and cooling, the potassium salt can be freed from most of the sodium chloride, and 
the salt can then be re-crystallized from its aq. soln. E. Biilmann and A. C. Anderson 
obtained it by evaporating on a water-bath a mixture of 115-5 grms. of hydro- 
bromoplatinic acid with four times its weight of water with 28-3 grms. of potassium 
oxalate until the weight is about 218 grms. Allow the liquid to cool overnight, 
separate the product by suction, and dry it in air — yield 44 grms. N. Demassieux 
and J. Heyrovsky studied the dissociation of the salt in soln. 

The prismatic crystals of the dihydrate are almost black, and, according to 
0. B. Boggild, they are rhombic bipyramids with the axial ratios a:h:o 
=0-6058 : 1 : 0-7050. The optical character is negative. R. Klement gave 3-747 
for the sp. gr. at 2574°, and 167-9 for the mol. vol. The crystals remain bright in a 
cool place, or in a closed vessel at ordinary temp. The water is given off when the 
crystals are exposed to sunlight, or kept in a desiccator. When the dihydrated 
crystals are allowed to stand over water, the vapour is absorbed and a dark red 
soln. is formed. The heat of formation of the anhydrous salt was found by 
J. Thomsen to be (Pt, Br2, 2KBr) =32-31 Cals. ; (Pt, Br2, 2KBr, Aq.=31-84 Cals. ; 
and the heat of solution, —10-63 Cals. E. Biilmann and A. C. Anderson observed 
that the salt is freely soluble in water, and when the soln. is boiled for some time, 
it is decomposed. 

L. Wohler and F. Miiller prepared platinum tribromide» PtBrs, by heating the 
tetrabromide at 370° ; at 405°, it decomposes into the dibromide. R. Klement 
obtained platinum tribromide analogous with the trichloride, and found its sp. gr. 
at 22°/4° to be 6-504, and its mol. vol. 66-9. 

A. J. Balard, and P. A. von Bonsdorff dissolved platinum in a mixture of hydro- 
bromic and nitric acids, evaporated the soln. at about 70°, and obtained platinum 
tetrabromide, or platinic bromide, PtBr^. H. Topsoe added that if the nitric acid 
is in excess some tetrabromonitrosylbromide is formed, and if the hydrobromic 
acid is in excess, hydrobromoplatinic acid. C. F. Rammelsberg observed that some 
platinic bromide is formed when a soln. of platinic sulphate is treated with barium 
bromate (bromide ?), and the filtered soln. evaporated. L. Pigeon employed a 
process analogous to that used in the preparation of platinic chloride. V. Meyer 
and H. Zublin employed the process indicated in connection with platinous bromide. 
W. Halberstadt evaporated to dryness the soln. of hydrobromoplatinic acid, 
obtained in V. Meyer and H. Ziiblin’s process, in order to drive off the excess of 
bromine, extracted the mass with water, evaporated the soln. again to dryness, 
and then heated the brownish-red product to 180° to 200° with vigorous stirring 
until the vapour of hydrogen bromide was no longer perceptible. The product is 
boiled with water, and the soln. evaporated to dryness ; the residue is again heated 
to 180° and the sequence of operations repeated so that finally the filtered soln. 
is evaporated. L. von Miiller observed that the nature of the product depends on 
the time occupied in drying the mass, and A. Gutbier and co-workers observed 
that the product is impure, and L. von Muller, and A. Gutbier and co-workers 
recommended drying the product in bromine at 180°. The product dried at different 
temp, contained the following percentage proportions of platinum : 


100 ® 

Platinum 26*75 


110® 120® 120® to 130® 

27.69 31*13 to 32*96 33*05 to 34*12 per cent. 


130° to 140® 

Platinum . 36*59 to 37*89 


J40® to 160® 
37*14 


150® to 176® 180® 

39*19 to 40*31 41*34 per cent. 


L. Wohler and F. Muller obtained the anhydrous tetrabromide by heating 
hydrobromoplatinic acid in a current of bromine at 300°. C. Nogareda studied the 
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formation of the bromide from platinum and found the stages are Pt— >PtBr— >PtBr4. 
Platinic bromide was analyzed by V. Meyer and H. Ziiblin, W. Halberstadt, 
A. Gutbier and co-workers, L. von Miiller, and A. Miolati and I. Bellucci. Dark 
brown, amorphous platinic bromide is stable in air. W. Peters observed that when 
it is dried in vacuo, it is somewhat moist. W. Halberstadt could not obtain it in 
the crystalline state, but C. F. Rammelsberg did do so. R. Klement gave 5‘687 
for the sp. gr. at 2574°, and 90*6 for the mol. vol. W. Pullinger found that after 
4 hrs.’ heating at 310°, in a current of air, the salt was not completely converted into 

platinous bromide and bromine. 
L. Wohler and F. Muller’s obser- 
vations on the range of stability 
of the bromides are summarized 
in Fig. 90. C. Nogareda studied 
the subject. L. Pigeon said that 
the heat of formation of the solid is (Pt, 2Br2) =42*43 to 56*83 Cals, according as 
the bromine is liquid or gas ; the heat of formation of the salt in soln., (Pt, 2Br2iiq., 
HgO) =52*29 Cals. ; and the heat of soln. is +9*86 Cals. A. Gutbier and co- 
workers said that hydrogen reduces platinic bromide, even at ordinary temp., 
forming hydrogen bromide. The salt is soluble in water, and L. Pigeon said that 
100 c.e. of water dissolve 0*4 grm. of the salt at ordinary temp., and W. Halber- 
stadt gave 0*41 grm. per 100 grms. of water at 20°. For the electrical conductivity, 
Me infra, dihydroxy-tetrabromoplatinic acid. According to W. Halberstadt, the 
salt is freely soluble in hydrobromic acid ; and soln. of potassium, sodium, or 
calcium bromides give red precipitates. 

An aq. soln. of the salt was found by W. Halberstadt to give a fawn-coloured 
precipitate when treated with aq. ammonia, and a soln. of ammonium bromide gives 
a red precipitate. According to W. Peters, the anhydrous salt rapidly absorbs 
dry ammonia to form platinic hezamminobromide, [Pt(NH3)6]Br4, and this, in 
vacuo, yields platinic pentamminobromide, PtBr4.5NH3. P. T. Cleve prepared 
platinic dibromotetramminobromide, [Pt(NH3)4Br2]Br2, by mixing hot soln. of 
the corresponding nitrate, and ammonium bromide ; and A. Werner, by the action 
of bromine on a warm soln. of platinous tetramminosulphate. The orange-red 
crystals are sparingly soluble in hot water. Silver nitrate precipitates silver 
bromide from the aq. soln. — ^the hot filtered liquor on cooling furnishes pale yellow 
crystals of what is considered to be [Pt(NH3)4(0H)Br](N03)2. L. A. TschugaefE 
prepared platinic bromoamidotetramminobromide, [Pt(NH3)4(NH2)BrJBr2 ; and 
platinic cMoroaniidotetraniminobroniide, [Pt(NH3)4(NH2)Cl]Br2. P. T. Cleve 
obtained platinic trans-tetrabromodiammine, [Pt(NH3)2Br4], by adding bromine 
to platinous trans-chlorodiammine. The orange-yellow powder consists of four- 
sided plates, or octahedra, which are sparingly soluble in water. The corresponding 
platinic cis-tetrabromodiammine forms dark red prisms or rhombic or hexagonal 
plates, sparingly soluble in cold water. A. R. Klien studied the action of water, 
acids, and alkaline soln. According to E. G. Cox and G. H. Preston, the a- and 
jS-diamminotetrabromidcs are isomorphous with the corresponding tetrachlorides. 

H. Topsoe prepared platinic tetrabromonitrosylbromide, PtBr4.2NOBr, by 
dissolving platinum in a mixture of hydrobromic acid and an excess of nitric acid. 
The dark brown powder contains cubic crystals. Moisture decomposes the salt 
with the evolution of nitrous fumes ; and when confined over calcium chloride 
nitrosyl bromide is evolved. P. T. Cleve obtained platinic hydrozybromotetram- 
minonitratCy LI^i'(NH8)4(^H)®r](N03)2, by the action of silver nitrate on platinous 
dibromotetramminonitrate. The straw-yellow powder consists of short prisms. 
The salt loses nothing at 100°, but detonates like gunpowder when strongly heated. 
It is sparingly soluble in cold water, and freely soluble in hot water ; hydrochloric 
acid converts it into chlorobromotetramminochloride ; nitric acid forms bromo- 
nitratotetramminonitrate ; and an excess of oxalic acid gives a mixed precipitate. 

W. Manchot and G. Lehmann observed that in carbon monoxide the halogen 
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is eliminated at a lower temp, than it is in an indifferent gas, and that no carbonyl 
bromide is formed. W, Halberstadt and others observed that platinic bromide is 
easily soluble in absolute and in aq. alcohol, in alcohol, and in glycerol. The 
ethereal soln. deposits platinum when warmed ; the salt is also slightly soluble in 
acetic acid, and also in soln. of potassium or ammonium oxalate. An excess of 
soda-lye added to an aq. soln. of platinic chloride gives a yellowish-red precipitate, 
and silver nitrate, a brownish-red precipitate. 


A. Gutbier and F. Bauriedel, F. Bauriedel, and P. Groth described platinic bismethylamine- 
hydrobromide, 2CHaNH,.2HBr.PtBr4 ; A. Gutbier and F. Bauriedel, F. Bauriedel, A. Rios, 
T. Hjortdahl, and H. TopsOe, platinic blsdimetliylaminehydrobromide, 2 (CHa) 2 NH.HBr.PtBrs ,* 
F. Bauriedel, A. Gutbier and F. Bauriedel, A. Ries, and H. Topsoe, platinic bistrimethyl- 
aminehydrobromide, 2 (CH 3 ) 3 N.HBr.PtBr 4 ; A. Gutbier and A. Rausch, A. Ries, and 
H. TopsOe, platinic bistetramethylammonium bromide, 2(CH3)4NH3Br.PtBr4 ; F. Bauriedel, 
A. Gutbier and F. Bauriedel, H. TOpsOe, and P. Groth, platinic blsethylaminchydrobromide, 
2CgH5NHa.HBr.PtBr4 ; F. Bauriedel, A. Gutbier and F. Bauriedel, P. Groth, 
A. Ries, and H. Tdpsde, platinic bisdietbylaminehydrobromide, 2 (C 2 H 5 ) 2 NH.HBr.PtBr 4 ; 
H. 1). K. Drew and H. J. Tress, platinic quaterethyiaminobromide, [Pt etn4Br2|Br2 ; F. Baurie- 
del, A. Gutbier and F. Bauriedel, H. TopsOe, and P. Groth, platinic bistriethyiaminehydro- 
bromide, 2 (C 2 H 5 ) 3 N.HBr.PtBr 4 ; A. Gutbier and A. Rausch, and A. Rios, platinic 
bistetraethylammoniumbromide, 2(03HB)4NBr.PtBr4 ; J. A. le Bel, platinic dimethyl- 
diethylaminehydrobromide, (CH8)3NH.HBr.(C3HB)3NH.HBr.PtBr4 ; A. Ries, platinic bis- 
trimethylethylammoniumbromide, 2(CHa)a(C2H5)NBr.PtBr4 ; A. Ries, platinic bisdimethyl- 
diethylammoniumbromide, 2(CH3)3(C2HB)2NBr.PtBr4 ; A. Ries, platinic bismethyltriethyl- 
ammoniumbromide, 2(CHa)(C2H6)aN'Br.PtBr4 ; F. Bauriedel, and A. Gutbier and 
F. Bauriedel, platinic bis-n-propylaminehydrobromide, 2C3H7NH2.HBr.PtBr4, and also platinic 
bis-i-propylaminehydrochloride ; J. A. le Bel, A. Ries, and P. Groth, platinic bispropylamine- 
hydrobromide, 2 (CsH 7 ) 2 NH,HBr.PtBr 4 ; A. Gutbier and A. Rausch, platinic bistripropyl- 
aminehydrobromide, 2(C3H7)3N.HBr.PtBr4 ; A. Ries, platinic bistetrapropylammoniumbromide, 
2 (C 3 H 7 ) 4 NBr.PtBr 4 ; A. Ries, platinic bismethyltripropylammoniumbromide, 2(CH3)(C3H7)3- 
NBr.PtBr4 ; A. Ries, platinic bistriethylpropylammoniumbromide, 2(CaH6)8(C8H7)NBr.PtBr4 ; 
F. Bauriedel, and A. Gutbier and F. Baiuriedel, platinic bis-n-butylaminehydrobromide, 


2 C 4 H 3 NHa.HBr.PtBr 4 , and platinic bis-i$o-butylaminehydrobromide ; A. Gutbier and 
A. Rausch, platinic bisdi-iso-butylaminehydrobromide, 2 (C 4 H 2 ) 2 NH.HBr.PtBr 4 ; A. Gutbier 
and A. Rausch, platinic bistri-iso-butylaminehydrobromide, 2(C4H2)3N.HBr.PtBr4 ; A. Rios, 
and P. Groth, platinic bisetbyl-iso-butylaminehydrobromide, 2(C2H5)(C4H2)NH.HBr.PtBr4 ; 
A. Ries, platinic bistriethylbutylammoniumbromide, 2(C2H5)3(C4H2)NBr.I»tBr4 ; A. Gutbior 
and A. Rausch, platinic bis-iso-amylaminehydrobromide, 2C6HiiNH2.HBr.PtBr4, platinic 
bisdi-iso-amylaminehydrobromide, 2(C5Hii)jNH.HBr.PtBr4, and platinic bistri-iso-amylamlne- 
hydrobromide, 2 (C 8 Hii)aN.HBr.PtBr 4 ; and A. Gutbier and A. Rausch, platinic bisallylamine- 
hydrobromide, 2C3H5NH2.HBr.PtBr4 ; pbenylammonium bromoplatinate, (CeHB.N^H3)2- 
PtBrg ; phenylmethylammonium bromoplatinate, {(C3H6)(CH3)NH2}2PtBre ; phenyldimethyl- 
ammonium bromoplatinate, {(C4H5)(CH8)2NH}2PtBr3; phenylethylammonium bromoplatinate, 
{(CeH6)(C2H6)NH2}aPtBr4 ; phenyldiethylammonium bromoplatinate, {(C4H5)(CaH5)2NH)8- 
PtBre ; bromophenylammonium bromoplatinate, (CeH4Br.NH3)2PtBre, in its o-, m-, and 
forms ; chlorophenylammonium bromoplatinate, (C4H4CI.NH3)2PtBr4, in its m- and jy-forms ; 
2 : 4 -dichiorophenylammonium bromoplatinate, (C4H3Cl2.NH3)8PtBr3 ; nitrosyldimethylam- 
monium bromoplatinate, {NO.NH(CH3)a}8PtBr3 ; nitrosyldiethylammonium bromoplatinate, 
{NO.NH(CaH 8 )a}aPtBre; nitrosyldipropylbromoplatlnate, {NO.NH(C3H7)2}PtBr3 ; nitrosyldi- 
ieo-butyl-ammonium bromoplatinate, {NO.NH(C4H2)2}2PtBr4; tolylammonium bromoplatinate, 
(CH3.C4H4.NH8)2PtBr3, in its o-, m-, and j^-forms; tolyldimethylammonium bromoplatinate, 
{03114(0113). NH(CHg)2}2PtBr4, in its o- and p-forms ; 2 : 4-tolylenediammonium bromo- 
platinate, (07Hi2N2)PtBr3 ; 8 : 4 -tolylenediammonium bromoplatinate, (C7Hi2N2)PtBr3 ; 
methoxyphenylammonium bromoplatinate, (0H3O.04H4NH8)2PtBr„ in its o- and p-forms ; 
ethyoxyphenylammonium bromoplatinate, (02HB0.03H4NH3)2PtBr3, in its o- and p- 
forms ; tribenzylammonium bromoplatinate, {(07H7)sNH}2PtBr3 ; benzylmetbylammonium 
bromoplatinate, {(07H7)(0H3)NH2},PtBr3 ; benzylidenemethylammonium bromoplatinate, 
{OHCOgHj) : NH(OH,)}2PtBr. ; xylyUmmonium bromoplatinate, {(0H3)20eH3.NH3}aPtBr3, 
in its 1 : 2 : 3 -. 1 : 3 : 4 , and 1 : 4 : 6 -forms ; benzylammonium bromoplatinate, (07H7.NH3)2- 
PtBr*; benzylethylammonium bromoplatinate, {(07H7)(02H6)NH2}aPtBr3 ; benzylideneethyl- 
ammonium bromoplatinate, {0H(03H3) : NH(02H6)}aPtBr3 ; benzylidenephenylammonium 
bromoplatinate, {OHC«H, ; NH(03H3)}aPtBr3 ; benzidinlum bromoplatinate, {(C3H4)NH3}2- 
PtBrg ; phenylenediammonium bromoplatinate, {CeH4(NH3)2}PtBr3, in its 0-, w,-, and p- 
forms ; naphthylammonium bromoplatinate, (CioH7.NH8)aPtBr3, in its a- and ^-forms ; 
phenylbenzyiammonlum bromoplatinate, {NHg(C3H5)(C7H7)}aPtBr3 ; phenylbenzylmethylam- 
monlum bromoplatinate, {NH(CH3)(CeH3)(C7H7)}aPtBr. ; 2 : 4 : S-trimethylphenylammonium 
bromoplatinate, {(CH.laCC.HalNlgPtBre. 

A. B. Weinhagen prepared ehollne bromoplatinate, (CBHj40N)2PtBr3 ; pyridinium 
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bromoplatinate, (C,H5N)^,PtBr, ; betaine bromoplatinate, (CjH„ 0 ,NCl),PtBr, ; areoa- 
idine Immoplatinate, (C,H,,0sN),H2PtBr,.H,0 ; arecollne dlchlorotetracMoroplatlnate, 
(C,Hi, 0 ,N),H,PtCl,Br« ; and nlcollne bromoplatinate, (C,„HMN,)H,PtBr,.H ,0 ; but not 
monbine bromoplatinate, or hydrazine bromoplatinate. 

F. Bauriedel, C. J. Obermaier, and A. Gutbier and co-workers described platimc Ws- 
ftnlUnehydrobromidep 2CjH5NHg.HBr.PtBr4 ; F. Bauriedel, and A. Gutbier and co-workers, 
platlnie blstoluidinehydrobromide, 2C7H7NH2.HBr.PtBr4, with o-, m-, and ^?-tolyl ; 
F. Bauricdel, and A. Gutbier and co-workers, platinic bisxylidin6hydrobroinid6p 2CgH9NH2. 
HBr.PtBr4, with the 1 , 2 , 4 -, the 1 , 3 , 4 -, and the 1 , 4 , 5 -xylidine ; C. J. Obermaier, and 
A. Gutbier and co-workers, platinic bisnaphtbylamlnehydrobromidep 2CioH,NH,.HBr.PtBr4, 
with a- and )3-naphthylamine ; F. Bauriedel, and A. Gutbier and F. Bauriedel, platinic 
ettaylenedlamlnehydrobromldCp C2H4(NH2)2-2HBr.PtBr4; and platinic propylenediaminehydro- 
bromidCp C3H4(NH2)a.2HBr.PtBr4 ; F. M. Jager studied the crystals of platinic tris- 
ethylenediaminochloride, PtenaBr4.1JH20, and A. P. Smimoif, platinic ttispropylcnc- 
diaminobromide, [Pt(CsH4.N2H4)a]Br4, in its racemic, dextro- and leevo-forms. S. G. Hedin 
prepared platinic tetrabromobispyridine, [Pt(C5H5N)aBr4] ; F. Bauriedel, A. Gutbier and 
F. Bauriedel, and A. Gutbier and A. Rausch, platinic bispyrldinehydrobromidep 2C5H5N. 
HBr.PtBra, 3-methylpyridlnium bromoplatinate, {CaHa(CH3)N}2PtBr. ; dlmethylpyridinium 
bromoplatinate, {C5H4(CH8)2N}2PtBr«; trimethylpyridinlum bromoplatinate, {CgH8(CH8)8N}a- 
PtBrg ; piperidinium bromoplatinate, (CgHigNjaPtBre ; iso-quinolinium bromoplatinate, 
(CaH^N)aPtBr4, with o- and ) 3 -picoline ; and platinic bispicolinehydrobromide, 2CeH7N. 
HBr.PtBra ; A. Gutbier and A. Rausch, guanidine bromoplatinate, ; 

triphenylguanidine bromoplatinate, (NCgHg : C(NHCeH5)2H2ptBr4, the guanidine salt, 
[Pt(CHBNa)Br2]2, was prepared by M. Lesbre and E. Gardner ; platinic bislutidinehydro- 
bromlde, 2C7HaN.HBr.PtBr4, platinic biscollidlnehydrobromide, 2CaHiiN.HBr.PtBr4, and 
platinic bispiperidinehydrobromide, 2 C 8 HiiN.HBr.PtBr 4 ; A. Gutbier and A. Rausch, 
E. G. Cox and co-workers, F. Bauricdel, and A. Gutbier and F. Bauriedel, platinic bis- 
quinoline hydrochloride, 2CaH7N.HBr.PtBr4, with ordinary and iso-quinoline ; a-plcolinium 
bromoplatinate, {(CH3)C5NHgj2PtBr4 ; quinoUnlum bromoplatinate, (CaHgN)2PtBr4. L. Ram- 
berg, platinic tetrabromobisbenzonitrile, [Pt(CeH6.CN)2Br4] ; G. Wallin described platinic 
tetrabromobisdiamidoacetate, [Pt(NH2.CH2.COOH)8Br4], and platinic dibromobisglycine, 
[Pt(NHa.CHa.COO)2Bra] ; F. G. Mann, platinic tetrabromotriaminopropanemonohydrochioride, 
[Pt(NHa.CHa.CHNH2.CH2NHa)(HCl)Br4lHaO. L. Tschugaoff, platinic dibromobismethyl- 
ethylgiyoxime,Pt(NO.C.CaH5.CH3.C.NOH)aBr2l. 

C. Enebuske and M. Weibull described platinic tetrabromobismethylsulphine, lPt{(CH3)aS}a- 
Bra] * W. Blomstrand, F. G. Angcll and co-workers, and M. Weibull, platinic tetra- 
bromobisethylsulphine, [Pt{(CaH6)2S}2Br4] ; C. Rudelius, H. Londahl, and M.. Weibull, 
platinic tetrabromobispropylsulphine, [Pt{(C3H7)2S}2Br4], represented by normal and iso- 
propyl ; F. G. Angell and co-workers, platinic dichlorodibromobisethylsulphine, [Pt{(C2H6)aS}2- 
BrjCla] ; P. C. Ray and N, N. Ghosh prepared complexes with ethylamine, PtgBra. 
3 (C 2 HB)aSa.(C 2 H 6 )NH 2 ; with pyridine, Pt2Br2,(C2HB)2S2.2C6HgE ; with benzylamine, 
Pt 4 Br 2 . 5 (C 2 HB) 2 S 2 . 2 C 7 H 7 NH 2 ; with phenylhydrazine, Pti 3 Br 2 . 9 (CaH 5 ) 2 Sa. 2 CeH 6 .NH.NH 2 ; 
with tripropylamine, Pt,oBrg. 9 (C 2 H 5 ) 8 S 2 .N(C 3 H 7 ) 3 ; and with quinoline, PtaBr2(C2H5)aS8. 
2C9H7N, J. Petron, platinic tetrabromoethylselenine, rPt{(C2H6)2So}2Br4], and platinic 
tetrabromoethylsulphineethylselenine, [Pt{(C 2 H 6 ) 2 S}{(C 2 Hg) 2 Se}Br 4 J. 

A. J. Balard obtained hydrobromoplatinic acid, H2PtBr6.9H20, by the action 
of a mixture of hydrobromic and nitric acids on platinum. W. Pullinger recom- 
mended dissolving platinum sponge in hydrobromic acid saturated with bromine 
in a sealed glass tube at 180°, and E. Biilmann and A. C. Anderson boiled the 
spongy platinum with the hydrobromic acid and bromine in a flask fitted with a 
reflux condenser, and heated on a water-bath. V. Meyer and H. Ziiblin used the 
process ; L. von Muller did not obtain a good yield ; H. Topsoe evaporated the red 
liquid over calcium dioxide, and dried the crystals over sulphuric acid. W, Halber- 
stadt washed the product with carbon disulphide on an asbestos filter. A, Gutbier 
and F. Bauriedel, L. von Muller, F. Bauriedel, and A. Gutbier and A. Bausch 
repeatedly evaporated hydrochloroplatinic acid with cone, hydrobromic acid on a 
water-bath, added hydrobromic acid and bromine three or four times, repeating 
the evaporation after each addition. The residue is dissolved in hydrobromic 
acid, and the deep carmine-red soln. evaporated over barium oxide. 

The carmine-red crystals were said by H. Topsoe to be monoclinic prisms. 
When the crystals are confined over calcium chloride, the faces gradually become 
dull owing to the loss of hydrogen bromide ; and the crystals melt at 100° giving 
off water, bromine, and hydrogen bromide, and over 100° there is formed a mixture 
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of platinous bromide and hydrobromoplatinic acid. The crystals deliquesce in 
air, L. Pigeon gave for the heat of formation in soln. (Pt, 2Br2, 2HBr)=60‘70 Cals. ; 
or (PtBr 4 , 2HBr)= 18*27 Cals. ; and J. Thomsen gave (Pt, 2Br2, 2HBr)=:57*64 Cals, 
also in aq. soln. ; and (Pt, O 2 , 6HBr.Aq.) =80*36 Cals. H. I. Schlesinger and 
R. E. Palmateer studied the conditions for the reaction PtBr6"+6Cr=PtCl6''+6Br'. 
H. Topsoe, and W. Halberstadt found the crystals to be freely soluble in water, 
alcohol, ether, chloroform, and acetic acid. L. Pigeon said that a soln. of a mol. 
of the acid with 2 mols. of silver nitrate forms silver bromoplatinate which becomes 
colourless when the mixture is boiled for a long time. Hydrobromoplatinic acid 
furnishes a series of bromoplatinates isomorphous with the chloroplatinates. 
H. I. Schlesinger and R. E. Palmateer discussed the relative stabilities of the 
halogenoplatinates. 

H. Topsoe prepared ammonium bromoplatinate, (NH4)2ptBre, by adding 
ammonium bromide to an aq. soln. of hydrobromoplatinic acid, or, according to 
W. Halberstadt, to an aq. soln. of platinic bromide, and drying the product at 
100°. The process was also employed by C. J. Obermaier, and A. Gutbier and co- 
workers. E. H. Archibald dissolved platinum electrolytically in hydrobromic 
acid, and added a dil. soln. of ammonium bromide with continuous stirring as in 
the case of the chloroplatinate. G. Meker observed that the metal is rapidly 
attacked by a fused mixture of ammonium sulphate and bromide under conditions 
where it is not attacked by either reagent alone. The red ammonium bromo- 
platinate which is formed is readily separated because it is insoluble in the 
ammonium salts. Ammonium bromoplatinate crystallizes from hot soln. in cubic 
crystals with the octahedral faces highly developed, but when deposited from cold 
soln., the cubic faces are the more prominent. The crystals are carmine-red, orange- 
red, or brownish-red. E. Carozzi found the crystals are isomorphous with the 
corresponding salts of tin, lead, and selenium. H. Topsoe, and E. Carozzi gave 
4*20 for the sp. gr., and E. H. Archibald, 4*265 at 24°/4°. The mol. vol. is 169*9. 
E. H. Archibald found that the crystals are decomposed at a temp, exceeding 
185° ; and P. C. Ray and A. 0. Ghosh found that platinum, bromine, ammonium 
bromide, hydrogen bromide, and nitrogen are formed at higher temp. J. Thomsen 
gave for the heat of formation, (Pt, 2Br2, 2 NH 4 Br, Aq.) =57*16 Cals. W. Halber- 
stadt found that the salt is sparingly soluble in water, 100 parts of soln. at 20° 
contain 0*59 part of the salt ; and H. Topsoe, that at 15°, 100 parts of water 
dissolve 0*5 part of salt. E. H. Archibald and J. W. Kern observed for the solubility, 
S grms. (NH 4 ) 2 PtBr 6 per 100 grms. of water : 

0-2° 73° 190° 25 0“ 5O'0“ 00“ 80“ 99“ 

IS . 04166 0-5002 0-6438 0-7384 1-2087 1-5780 2-3002 3-5866 


and for soln. with C mol NH 4 Br per litre, at 20° : 

a . . . . 2-000 1-000 0-200 0-100 

S . . . 0-0032 0-0080 0-0168 0-0359 


P. A. von Bonsdorff, C. J. Obermaier, L. von Muller, W. Halberstadt, L. Pitkin, 
and A. Gutbier and co-workers prepared potassium bromoplatinate, K^PtBre, 
by adding a soln, of potassium bromide to hydrobromoplatinic acid ; E. Biilmann 
and A. C. Anderson washed the precipitate with ice-cold water, and then with 
alcohol. E. H. Archibald added a dil. soln. of potassium bromide slowly and with 
constant stirring to a soln. of platinum dissolved electrolytically in hydrobromic 
acid. G. Meker found that platinum is rapidly attacked by a fused mixture of 
ammonium sulphate and potassium bromide, and obtained crystals of potassium 
bromoplatinate as in the case of the corresponding ammonium salt. The yield is 
bad if a mixture of potassium sulphate and bromide is employed. The carmine- 
red, cone. soln. deposits octahedral crystals belonging to the cubic system, when 
evaporated spontaneously. M. Mathieu found that the X-radiogram corresponds 
with that of the analogous chloroplatinate, and that the space-lattice has a= 10*35 
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A., and there are 4 mols. per unit cell. H. Topsoe gave 4*51 for the sp. gr. ; 
C. H. D. Boedeker, 4-68 ; E. H. Archibald, 4-658 at 2474° ; and R. Klement, 4-537 
at 25°/4°, and 166-0 for the mol. vol. P. A. von Bonsdorff observed that the salt 
decrepitates when heated, at the same time it acquires a darker colour, and then 
decomposes with the evolution of bromine vapours. It is more stable than the 
corresponding chloroplatinate, and, added E. H. Archibald, it can be heated to 
400° without decomposition. J. Thomsen gave for the heat of formation (Pt, 2Br2, 
2KBr) -59-26 Cals., (Pt, 2Br2, 2KBr, Aq.)-57-16 Cals. ; and (K2PtBr48oin., Brggas) 
—25-35 Cals., and for heat of solution, —12*26 Cals. H. I. Schlesinger and 

M. W, Tapley studied the absorption spectrum. A. Miolati gave for the electrical 
conductivity, A, of soln. with a gram-equivalent of the salt in v litres : 

V . .64 128 256 512 1024 

A . . . . 113 1 120-4 126-6 134-4 143-3 

and for a dil. soln. with t;— 128, the conductivity increases with time owing to 
hydrolysis, thus : 

Time . . 0 1 2 6 30 30 90 min. 

A . . 105-7 110-4 112-6 113-6 118-4 119-7 120-3 

N. Demassieux and J. Heyrovsky studied the dissociation of the salt in soln. ; 
and H. i. Schlesinger and R. E. Paimateer, the relative stability of the halogen 
salts. The salt is sparingly soluble in water, and W. Halberstadt observed that 
100 parts of a sat., aq. soln., at 20°, contain 2-02 parts of the dry salt. P. A. von 
BonsdorfT observed that the salt is insoluble in water. E. H. Archibald and 
W. A. Gale’s observations on the hydrolysis of the salt in aq. soln., measured with 
that of the corresponding chloroplatinate, are summarized in Fig. 90. According 
to M. Vezes, an excess of potassium nitrite converts a boiling soln. of potassium 
bromoplatinate into potassium nitritoplatinite ; and with 4 mols. of potassium 
nitrite there is formed potassium dinitritodibromoplatinite. 

C. J. Obermaier, A. Gut bier and co-workers, and L. von Muller prepared 
rubidium bromoplatinate, Rb2PtBr6, in yellowish-red octahedra, by adding a 
soln. of rubidium bromide to hydrobromoplatinic acid, and recrystallizing the 
precipitate from a soln. in hydrobromic acid. They also prepared C8BSium bromo- 
platinate, CsPtBr(j, in reddish-yellow octahedra, by mixing soln. of cajsium bromide 
and hydrobromoplatinic acid, and recrystallizing the precipitate from a soln. in 
hydrobromic acid. 

P. A. von Bonsdorff prepared sodium bromoplatinate, Na2PtBre.6H20, by 
mixing aq. soln. of sodium bromide and hydrobromoplatinic acid ; and J. Thomsen, 
by boiling mixed soln. of platinic chloride and hydrobromic acid, adding the equiva- 
lent of 2 mols. of sodium bromide, evaporating to dryness, and recrystallizing from 
aq. soln. The dark red crystals of the hexahydrate were found by H. Topsoe to be 
triclinic pinacoids with the axial ratios a:b : c=0-9806 : 1 : 0-8553, anda=101° 9J', 

126° 53^', and y=73° 50^' ; and they are isomorphous with the corresponding 
chloride. The sp. gr. is 3-323, and the mol. vol. 250-2. P. A. von Bonsdorlf observed 
that the crystals are stable in air, and H. Topsoe, that in moist air the faces of the 
crystals become matte. W. Peters found that the crystals lose all their water at 
150°, and becomes reddish-violet. J. Thomsen gave for the heat of formation 
of the hexahydrate from the anhydrous salt 18-54 Cals., and (Pt, 2Br2, 2NaBr) 
=46-79 Cals. ; (Pt, 2Br2, 2NaBr, 6H2O) =65-33 Cals. ; (Pt, 2Br2, 2NaBr, Aq.) 
=57-16 Cals. ; the heat of soln. of the anhydrous salt is 99-9 Cals., and of the 
hexahydrate, —8-55 Cals. P. A. von BonsdorfE said that the hexahydrate is soluble 
in water and alcohol ; and J. Thomsen, that the anhydrous salt attracts moisture 
from the air. W. Peters found that the anhydrous salt slowly absorbs dry ammonia 
to form sodium hezamminobromoplatinate, Na2PtBrQ.6NH3, which, in vacuo, 
forms sodium pentamnunobromoplatinate, Na2PtBre.5NH3. H. I. Schlesinger 
and R. E. Paimateer studied the photochemical reaction, Na2PtBrA+6NaCl 
^NagPtCle+eNaBr. 
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H. Topsoe prepared copper bromoplatinate, CuPtBro.SHgO, by spontaneously 
evaporating mixed soln. of cupric bromide and hydrobromoplatinic acid. The 
brown plates are probably rhombic with the axial ratios a: b: c=0*744 : 1 : 1*009. 
The crystals of the octohydrate deliquesce in air, and at 100° form a brown powder 
of the anhydrous salt. L. Pigeon, and A. Miolati and I. Bellucci obtained silver 
bromoplatinate^ Ag2PtBre, from soln. of silver nitrate and hydrobromoplatinic 
acid. L. Pigeon gave for the heat of formation (PtBr4, 2AgBr)=: 10*37 Cals. 
A. Miolati and I. Bellucci found that the salt is not decomposed in a sealed tube at 
150°, and it is stable when boiled with a large excess of water. 

P. A. von Bonsdorff, and H. Topsoe prepared calcium bromoplatinate» 
CaPtBr0.12ir2O, by neutralizing hydrobromoplatinic acid with calcium carbonate, 
and evaporating the soln. over sulphuric acid. The scarlet-red crystals arc mono- 
clinic ; they are stable in air and soluble in water. H. Topsoe prepared strontium 
bromopiat^tCy SrPtBre.lOH20, in a similar manner ; the tabular crystals have a 
sp. gr. of 2*923, and mol. vol. 323*2. They are a little deliquescent. H. Topsoe, 
and P. A. von BonsdorfE prepared barium bromoplatinate, BaPtBre.lOH20. 
The reddish-brown crystals are probably monoclinic ; the sp. gr. is 3*713, and the 
mol. vol., 267*8. The crystals are stable in dry air, but deliquesce in moist air. 
They are dehydrated at 120°. 

H. Topsoe, and P. A. von Bonsdorff prepared magnesium bromoplatinate, 
MgPtBre.l2H20, by cooling a hot soln., or by spontaneously evaporating a soln. 
of magnesium bromide and hydrobromoplatinic acid. The dark scarlet-rod crystals 
are, according to H. Topsoe, and H. Topsoe and C. Christiansen, trigonal with the 
axial ratio a : c=l : 0*6974, and a=106° 54' ; the optical character is negative ; 
the sp. gr. is 2*802, and the mol. vol. 327*4. The crystals are fairly stable in air ; 
but over calcium chloride they lose 6 mols. of water, forming an orange-red i)owder. 
The weight remains constant up to 120°. The remainder of the water is lost with 
decomposition at 180°. P. A. von Bonsdorff, and H. Topsoe obtained zinc bromo- 
platinate, ZnPtBrg.l2H20, as in the case of the magnesium salt. The carmine 
red, deliquescent crystals were found by H. Topsoe, and H. Topsoe and 
H. Christiansen to be trigonal with the axial ratio a : c=l : 0*6990, and a— 106° 52' ; 
the optical character is negative ; the sp. gr. 2*877, and the mol. vol. 333*4. 

C. J. Obermaier prepared thallous bromoplatinate, TlgPtBrg, from a soln. 
of thallous bromide and hydrobromoplatinic acid. The salt is yellowisii-red, and 
it is almost insoluble in water and in aq. hydrobromic acid. H. Topsoe obtained 
lead bromoplatinate, PbPtBro, by evaporating a soln. of lead bromide and hydro- 
bromoplatinic acid. The gum-like mass furnishes a yellowish -brown powder of 
sp. gr. 6*025, and mol. vol. 146*8. The salt suffers no change at 120°. It is readily 
soluble in water. 

S. M. Jorgensen obtained chromic bexamminobromoplatinate, fCr(NH3)oJ2- 
(PtBrg)3.4H20, as a scarlet precipitate, by mixing soln. of chromic hexarnniino- 
bromide and sodium bromoplatinate. The quadratic, and eight-sided plates 
lose all their water when confined over sulphuric acid. He also obtained 
chromic bromopentamminobromoplatinate, [Cr^NHglgBrJPtBre, by mixing soln. 
of the corresponding bromide, and sodium bromoplatinate. The dark orange- 
red crystalline precipitate is sparingly soluble in water, and is decomposed by 
hydrobromic acid (1:1). C. Christiansen prepared chromic aquopentammino- 
bromoplatinate, [Cr(NH3)6(H20)JBr(PtBr6), by the action of the corresponding 
bromide on sodium bromoplatinate. The dark red, six-sided, pyramidal crystals 
form chromic bromopentammine bromide when treated with hydrobromic acid. 

H. Topsoe prepared mansaucsc bromoplatinate, MnPtBr(j.l2H20, by slow 
cooling, or the spontaneous evaporation of the soln. obtained by saturating hydro- 
bromoplatinic acid with manganese carbonate. The red crystals of the dodeca- 
hydrate are isomorphous with those of the magnesium salt, and they are trigonal 
with the axial ratio a : c=l ; 0*7025, and a=106° 45' ; the sp. gr. is 2*759, and the 
mol. vol. 343*7. E. Herlinger gave 342*7 for the mol. vol. The crystals are fairly 
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stable in air, they effloresce over calcium chloride ; lose 10 J mols. of water at 110® 
to 120®, and any further loss of water is attended by the decomposition of the salt. 
P. A. von Bonsdorff obtained the hemhydrate in dark red, six-sided prisms iso- 
morphous with hexahydrated magnesium chloroplatinate. The crystals are stable 
in dry air ; deliquescent in moist air. 

H. Topsoe obtained cobalt bromoplatinate» CoPtBre.l2H20, by evaporating 
over sulphuric acid the soln. obtained by saturating hydrobromoplatinic acid with 
cobalt carbonate. The carmine-red, deliquescent crystals are trigonal with the 
axial ratio a : c— 1 : 0*6979, and a— 106® 53'. H. Topsoe and C. Christiansen said 
that the optical character is positive ; and H. Topsoe, that the sp. gr. is 2*762, and 
the mol. vol. 344*6. E. Herlinger gave 343*9 for the mol. vol. S. M. Jorgensen 
obtained cobaltic hexamminobromoplatinate, [Co(NH3)e]Br(PtBre).H20, by the 
action of the corresponding bromide on sodium bromoplatinate. The crimson-red 
crystals lose half a mol. of water at 100°. S. M. Jorgensen prepared cobaltic 
aquopentamminobromoplatinate, [Co(NH3)5(H20)l2(PtBr6)3.4H20, by the action 
of sodium bromoplatinate on the chloride of the series. The cinnabar-red, 
quadratic or six-sided plates of the tetrahydrate are orange-yellow in transmitted 
light, and they lose 4 mols. of water at 100® ; he also obtained the monohydrate 
of [Co(NH3)5(H20)JBr(PtBr5), in dark red, six-sided prisms or pyramids, which 
do not lose water over sulphuric acid, but at 100®, 2 mols. of water are given 
of! to form cobaltic bromopentamminobromoplatinate, [Co(NH3)5BrJPtBr3. 
S. M. Jorgensen obtained this salt by the action of sodium bromoplatinate on the 
nitrate of the series. The reddish-brown crystals are soluble in water. He also 
obtained cobaltic dibromobisethylenediaminebromoplatinate» [Co en2Br2l2PtBr6, 
by the action of sodium bromoplatinate on the bromide of the series. 

H. Topsoe, and H. Topsoe and C. Christiansen prepared nickel bromoplatinate^ 
NiPtBr3.6H20, by spontaneously evaporating the soln. obtained by saturating 
hydrobromoplatinic acid with nickel carbonate. The greenish-brown, deliquescent 
crystals are trigonal prisms with the axial ratio a : c=l : 0*5136, and a— 112° 16'. 
The optical character is positive ; W. Biltz gave for the sp. gr. 3*715 ; and the 
mol. vol., 327*2. The crystals lose their water in a desiccator to form a yellow 
powder. 

P. T. Cleve prepared platinic hydroxybromotetramminobromide, [Pt(NH3)4- 
(OH)BrJBr2, yellow prisms, sparingly soluble in water, by the action of 
ammonium bromide on a hot soln. of the nitrate of the series. 0. Calgren and 
P, T. Cleve prepared platinic difaydroxytctramminobromide, [Pt(NH3)4(OH)2jBr2, 
by the action of barium bromide on the corresponding sulphate. The evaporation 
of the filtered soln. furnishes colourless prisms, sparingly soluble in water. A mol 
of the salt in v litres of water at 20® was found by A. Werner to have the con- 
ductivity, fjL : 

V . . ]25 260 500 1000 

h • . 204-7 217-4 226-5 235-5 

A. Miolati and I. Bellucci stated that an aq. soln, of platinic bromide contains 
di^^xytetrabromoplatinic acid, H2Pt(OH)2Br4, and he inferred that a dibasic 
acid is present in this soln, from the electrometric titration of the soln. with aq. 
ammonia or sodium hydroxide, and from the electric conductivity, /it, of soln. 
with a mol of platinic bromide in v litres : 

V . .128 266 512 1024 

M . . 344-4 348-9 363-6 369-4 

A. Miolati and I. Bellucci obtained lithium dihydroxytetrabromoplatinate, 
Li2Pt(OH)2Br4, from a mixture of platinic bromide and lithium carbonate in warm 
water, and when the evolution of carbon dioxide ceased evaporating the liquid over 
sulphuric acid, in vacuo. The dark red, deliquescent mass obtained by adding 
alcohol to the syrup is very soluble in water. The liquid, obtained by adding 2 eq. 
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of sodium hydroxide in 0 *li\r-NaOH, has the mol. conductivity, fi, for soln. with a 
mol of sodium dihydroxytetrabromoplatinate, Na2Pt(0H)2Br4, in v litres, at 25 ® : 

V .. 32 64 128 266 512 1024 

fi . . 106-3 109-2 114-9 118-6 122-9 125-6 

where /iio 24 "“/^ 2 = 20*3 in accord with the value for the neutral salt of a dibasic 
acid. Dark brown silver dihydro:i^trabromoplatinat6, Ag2Pt(OH)2Br4, is 
obtained by adding a small excess of silver nitrate to a soln. of platinic bromide, 
washing the precipitate with cold water, and drying it at 100 °. Neither by the 
action of barium hydroxide nor carbonate on an aq. soln. of platinic bromide was 
it possible to prepare barium dihydroxytetrabromoplatinate, BaPt(OH)2Br4. 
A dark red precipitate of mercuric di^droxytetrabromoplatinate, HgPt(OH)2Br4, 
is produced when mercuric acetate is added to an aq. soln. of platinic bromide. 
The silver, mercury, and thallous salts were also discussed by F. Reiff. The 
brown precipitate of thallous dihydroxytetrabromoplatinate, Tl2Pt(OH)2Br4, 
is formed when thallous acetate is added to an aq. soln. of platinic bromide 
with lead acetate, dark brown lead dihydroxsrtetrabromoplatinate, PbPt(OH)2Br4, 
is precipitated. S. M. Jorgensen obtained chromic hydroxydecamminobromo- 
platinate, [Cr2(OH)(NH3)|ol2Br4(PtBr(j)3*4H20, in salmon-red, four-sided crystals, 
by the action of hydrobromoplatinic acid on the thiocyanatobromidc. L. A. 
Tschugaeff prepared platinic bromopentamminobromide, [Pt(NH3)5BrJBr3, in 
yellow prisms ; and platinic chloropentamminobromide, [Pt(NH3)5CllBr3, in pale 
yellow, sparingly soluble needles. 

F. T. Cleve obtained platinic dibromohexammino-iu-diaminochloride, 

[Br(NH3)3Pt(NH2)2Pt(NH3)3BrJCl4, by the action of an excess of hydrochloric 
acid on the corresponding nitrate. The yellowish- white crystals can be dried over 
sulphuric acid or in vacuo. P. T. Cleve prepared platinic dichlorotetrammino- 
bromide, LI*i'(NH3)4Cl2lBr2, by the action of ammonium bromide on the corre- 
sponding nitrate ; and M. Raewsky, by the action of bromine on a boiling soln. of 
platinous tetramminobromide. The orange-yellow, crystalline powder is sparingly 
soluble in water ; fuming hydrochloric acid converts it into [Pt{NH3)4ClBrlCi2 ; 
and silver nitrate precipitates silver chloride and bromide from the hot soln. 
Likewise platinic dibromotetramminochloride, [Pt(NH3)4Br2]Cl2, was j)roduced 
by the action of ammonium chloride on the corresponding nitrate. The salts were 
studied by H. D. K. Drew and co-workers. P. T. Cleve obtained platinic chloro- 
bromotetramminochloride, [Pt(NH3)4ClBr]Cl2, by the action of an excess of 
fuming hydrochloric acid on the dichlorotetramminochromide, on the dibroino- 
tetramminochloride, or on the hydroxybromotetramminonitrate, and drying the 
yellow powder over sulphuric acid, or at 100 °. L. A. Tschugaeff prepared yellow 
crystalline platinic amidobromotetramminobromide, [Pt(NH3)4(NH2)BrjBr2 ; 
and platinic amidocblorotetramminobromide, [Pt(NH3)4(NH2)Cl|Br2. 

A. Wemer described platinic dibromobispropylenediaminochloride, rPt{(C3He)(NH2)2}2' 
BrglCls ; platinic dibromopropylenediaminediamminochloride, [Ft(NH3)2{C3He(NU2)2}Br2lCl2 ; 
S. G. Hedin, platinic dichlorodibromobispyridine, [Pt(C5H6N)aCJ2Brai ; C. Enebuske, platinic 
dlchlorodibromobismethylsulphine, [Pt{(CH3)aS}aClaBra] ; C. W. Blomstrand, and M. Wcibull, 
platinic dichlorodibromobisethylsulphine, IPtUCaHslgSlaClaBra] ; C. Rudelius, platinic dichioro- 
dibromobispropylsulphine, [Pt{(CaH7)aS}aClaBraJ ; H. LOndahl, andM. Woibull, platinic dichloro- 
dlbromobisbutylsulphine, [Pt{(C4Hg)aS}aClaBra], with iso- and secondary butyl ; J. Petren, 
platinic dichlorodibromobisethylselenlne, [Pt{(CaH6)8Se}2ClaBra], platinic chiorotribromobls- 
ethylselenine, Pt{(C2H5)aSe}aClBr3], and platinic dichiorodibromoethylsuphlnethylselenine, 
[Pt{(CaH5)aS}{(CjH5)aSe}ClaBra] ; and A. Cahours and H. Gal, platinic dichlorodibromo- 
bisethylphosphine, [Pt{P(CaH5)3}fClaBra] ; and A. Rosenheim and W. Levy, platinic 
tetrabromobismethylphosphate, [Pt{OP(OCH8)3}aBr4] ; platinic tetrabromobisethylphosphate, 
PtBr4{PO(OCaH5)8}a ; and platinic dibromodicbloroethylphosphate, PtClaBr2.PO(OC2H6)3. 

6. Gore reported a complex silver fluobromoplatinate, wAgBr.PtF4, is formed 
when silver fluoride in an atm. of bromine is melted in a platinum crucible. L. Pitkin 
reported a series of potassium chlorobromoplatinates, K2PtCl„Br0-.„, to be 
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formed by crystallization from soln. with different proportions of the chloro- and 
bromoplatinates. L. Pitkin said that the products are not mixtures because a 
particular compound can be obtained by different modes of preparation, and 
solubility determinations give constant values. On the other hand, C. H. Herty 
found that the products change in composition with small changes in the ratio of 
the two salts in soln., and he accordingly inferred that the products are isomorphous 
mixtures or solid soln. R. Element also obtained potasstum tetrachlorodibromo- 
platinate, K 2 PtCl 4 Br 2 , by the action of bromine on the chloroplatinate ; he gave 
3*826 for the sp. gr. at 2574° and 150*3 for the mol. vol. L. Pitkin reported 
potassium pentacUorobromoplatinate, K 2 PtCl 5 Br, to be obtained by crystalliza- 
I ion from a warm soln. of 5 mols. of the chloroplatinate, and 1 mol. of the bromo- 
platinatc; and potassium tetrachlorodibromoplatinate, E 2 PtCl 4 Br 2 , from a 
soln. of 4 grms. of potassium bromide in the smallest possible quantity of water, 
up to 2 c.c. of cone, hydrochloric acid, and 0*5 grm. of platinic chloride. A. Miolati 
said that this product is also obtained by treating potassium chloroplatinite with 
bromine. The salt can be recrystallized from warm water ; it furnishes orange-red, 
dichroic, cubic crystals. The electrical conductivity, A, of a cold aq. soln. changes 
with time so that for half a mol of K 2 PtCl 4 Br 2 in 128 litres, the change with time, 
in minutes, is : 

Time ... 0 1 5 10 16 125 215 255 

A . . . 116-4 117-8 118-9 120-3 128-8 137-4 147-1 149-5 

and the maximum value was attained in 22 hrs., and the results for a half mol of 
the salt in v litres are represented by Aj, whilst the values with a soln. of two- 
thirds an eq. of potassium chloroplatinate are represented by A 2 . 


V . 

64 

128 

266 

612 

1024 

Ai . 

145-1 

157-1 

167*0 

175-6 

188-8 

A, . 

139-0 

144-9 

163-0 

162-1 

173-3 


A. Miolati and I. Bellucci prepared silver tetranitritodibromoplatinate, 
Ag2Pt(N02)4Br2. L. Pitkin also obtained potassium trichlorotribromoplatinate, 

K 2 PtCl 3 Br; 3 , from a soln. of 488 parts of the chloroplatinate and 755 parts of the 
bromoplatinate ; L. Pigeon, and L. Pitkin obtained potassium dichlorotetra- 
bromoplatinate, K 2 ptCl 2 Br 4 , from a soln. of 1*4658 grms. of the chloroplatinate, 
and 4*5336 grms. of the bromoplatinate. L. Pitkin also reported potassium 
chloropentabromoplatinate, K 2 PtClBr 5 , in ruby-red, octahedral crystals. 

8. M. Jorgensen described cobaltic chloropentamminobromoplatinate, 
[Co(NH 3 ) 5 Cl]PtBre, in yellowish-brown, rectangular plates, obtained by the action 
of potassium bromoplatinate on the nitrate of the series ; cobaltic bromopontam- 
minochloroplatinate, [Co(NH 3 ) 5 Br]PtCle, as a reddish-brown, crystalline pre- 
cipitate, soluble in water, by the action of hydrochloroplatinic acid on the chloride 
of the series. A. Werner and A. Wolberg obtained cobaltic dibromotetrammino- 
chloroplatinate, [Co(NH 3 ) 4 Br 2 lPtCle, by the action of hydrochloroplatinic acid on 
the chloride or sulphate of the series. The yellowish-green scales are freely soluble 
in water. 8. M. Jorgensen prepared cobaltic dibromobisethylenediaminechloFo- 
platinate, fCoen2Br2]2(PtCle).3H20, in pale green needles, obtained by the action 
of hydrochloroplatinic acid on the bromide of the series. It loses 3 mols. of water 
over sulphuric acid, or at 100°. 

P. T. Cleve prepared platinic hydrozycblorotetranmunobromide, [Pt{NH 3 ) 4 - 
(OH)Cl|Br 2 , in pale yellow prisms, by the action of ammonium bromide on a 
soln. of the nitrate, and drying the product at 100°; and likewise platinic 
hydroxybromotetramminochloride, [Pt(NH 3 ) 4 (OH)Br]Cl 2 , in straw-yellow, four- 
sided, rhombic prisms, by the action of ammonium chloride on a soln. of the nitrate, 
and drying the product over sulphuric acid. P, T. Cleve obtained platinic bromo- 
Cbdorotetramminochloride, [Pt(NH 3 ) 4 BrCl]Cl 2 , by the action of hydrochloric 
acid on the bromosulphatotetramminosulphate. G. Wallin prepared platiinio 
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dioblorodibromobisamidoaoetaie, [Pt(NH2.0H2.COOH)2Cl2Br2| ; and platinic di- 
chlorodibromobisethylamidoaoetate, [Pt(NH2.CH2.COOC2H6)2Ci2Br2]. E. Pomey, 
platinic dichloiodibromobisetliylphosphite, lPt{P(OC2He)3}2Cl2Br2]‘' ; P. Klason, 
platinic chlorodibromoethylmercaptidoetliylsulphine, [Pt{(C2H5)2S}(C2H5S)Cl- 
Br2l ; J. Petren, platinicdichlorodibromocthylsnlpbinoethylselenine, [Pt{(C2H5)2S}- 
{{C2H6)2Se}Cl2Br2] ; E. Pomey, platinic dichlorodibromoethylphospMte, 
[Pt{P(OC2H6)3}Cl2Br2] ; A. Bosenheim and W. Loewenstamm, platinic dichloro- 
dibromometiiylphospltote, [Pt{OP(OOH3)3}Cl2Br2l, and platinic dichlorodibromo- 
ethylphosphate, [Pt{OP(OC2H5)3}Cl2Br2]. 

P. T. Cleve prepared platinic tcam-dibromodinitritodianunine, |Pt(NH3)2- 
(N 02 ) 2 Br 2 l and platinic ds-dibiomodinitritodiammine ; and J. Petren, platinic 
dibromodinitritoethylsnlphineethylselenine, [Pt{(C2H5)2S}{C2H5)28e}(N02)2Br2J. 
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§ 25. Platmous Iodide 

G. van PraagL and E. K. Rideal ^ assumed that platinum subiodide, or platinum 
monoiodide, Ptl, is formed when iodine attacks platinum at a high temp . — vide 
supra, the action of iodine on platinum. J. L. Lassaigne prepared platinous iodide» 
or platinum diiodide, Ptl 2 , by warming platinous chloride with an aq. soln. of 
potassium iodide for 15 minutes, and drying the washed product. G. Clementi 
found it difficult to prepare this salt. H. Topsoe added that if the digestion is too 
short, the metathesis is incomplete, and if too long, some platinous iodide is con- 
verted into platinum and platinic iodide. W. Peters recommended treating platinous 
iodide with hydriodic acid of sp. gr. 1 -96, and drying the product at 100° ; and 
L. Ramberg, dissolving a mol. of potassium chloroplatinite in about 5 times its 
weight of boiling water, and adding 2 mols. of potassium iodide in a (1 : 4)-soln., 
warming the mixture twice on a water-bath for a short time, allowing the soln. to 
stand over night, washing the product with water, and drying at 90°. 

The soft black powder, said J. L. Lassaigne, sticks to the fingers like lamp- 
black ; it is tasteless, odourless, and stable in air. R. Element gave 6*403 for the 
sp. gr. at 25°/4°, and 70*1 for the mol. vol. When heated to the b.p. of mercury, 
it gives off iodine, and leaves spongy platinum behind. Water, and cold hydro- 
chloric acid have no action on the salt ; cold, aq. hydriodic acid, of sp. gr. 1*038, 
acts on it forming platinum and platinic iodide which passes into soln. ; a hot, 
aq. soln. of potassium iodide acts similarly, but the greater part of the platinous 
iodide remains undecomposed. Cone, sulphuric and nitric acids have no action on 
the salt. When digested with aq. ammonia, a dark yellowish-green powder is 
formed, which, when heated, gives off water, ammonium iodide, and ammonia. 
W. Peters said that the salt absorbs dry ammonia — vide infra. J. L. Lassaigne 
found that alcohol has no action on platinous iodide, when the salt is digested with 
potash lye or soda lye, part of the platinous oxide which is formed separates as a 
black powder, and part passes into soln. 

W. Peters obtained orange-red platinous hexamminoiodide* PtIg.fiNHg, by 
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the action of dry ammonia on platinous iodide ; and this compound, in vacuo, 
furnishes platinous tetramminoiodide, [Pt(NH 3 ) 4 ]l 2 . L. Ramberg prepared the 
tetramminoiodide by heating a mol of platinous iodide with dil. aq. ammonia 
(1000 c.c. water and 500 c.c. ammonia of sp. gr. 0-91) ; and J. Reiset, by the action 
of a soln. of barium iodide on a boiling soln. of the tetramminosulphate, and also by 
the action of ammonia on trans-diiodo-diammine. The dry salt does not change 
at 120°. The tabular crystals change their colour when exposed to air. When the 
aq. soln. is boiled, it forms the diiododiammine. A. A. Grinberg and B. V. Ptitsin 
studied the thermal decomposition of the salt. The salt forms with mercuric iodide 
platinous tetramminoiodomercurate, [Pt(NH 3 ) 4 ]Hgl 3 ) 2 . L. A. TschugaeflF and 
M. 8. GrigoriefE prepared platinous dihydrazinodiamminoiodide, [Pt(NH 3 ) 2 - 
(N 2 H 4 ) 2 ll 2 . A. Schleicher and co-workers prepared the cis- and /mn,s-forms 
of platinous bispyridinodiamminoiodide, rPt(NH 3 ) 2 py 2 ll 2 ; and platinous bis- 
ethylenediaminoiodide, fPt en 2 ll 2 , iu its cis- and trans-forms ; and studied its 
passage to [Pt 2 en4l(H20)i2]l*5H20 by the action of acids. 

P. T. Cleve, and A. Schleicher and co-workers prepared platinous cis-diiodo- 
diamminey fPt(NH 3 ) 2 l 2 J, by mixing cone. soln. of potassium iodide and the cis- 
nitrate, and drying the product at 100°. The yellow crystals are 8j)aringly soluble 
in boiling water ; iodine forms a polyiodide ; hot aqua regia forms the tetracliloro- 
diammine ; and ammonia, the diiodotetrammine. J. Reiset, and A. Schleicher and 
co-workers prepared platinous trans-diiododiammine by boiling an aq. soln. of 
the tetramminoiodide ; and L. Ramberg, by passing steam through a soln. of the 
tetramminoiodide. L. A. Tschugaeff prepared the diiododiammine by boiling a soln. 
of platinous iodide with aq. ammonia ; and F. G. Mann, platinous iododiamino- 
diethylaminoiodide, [IPt(H 2 N.C 2 H 4 ) 2 NHJI. The orange-yellow crystalline powder 
is soluble in aq. ammonia forming, according to J. Reiset, the tetramminoiodide. 
According to P. T. Cleve, the trans-salt reacts with iodine to form tetraiododiam- 
mine ; and with hot aqua regia, to form trans-tetrachlorodiammine. E. Koefoed 
prepared a chocolate-brown variety. 

S. M. Jorgensen desc ribed platinous diiodobismethylamine, [Bt(CH3NH3)aT2l. L. A. Tsi hu- 
gaeif prepared this salt by boiling a soln. of platinous lodiclo with methylamine ; and 
F. G. Mann, platinous bis-^-methyltrimethylenediaminoiodide, [Pt[CH(CH3)(CBsj.Nli2)8}2lT2 ; 
and platinous bis-a^y-triaminopropanobromide» [PtiNHg.CHg.CH.NHa.CHa.NHgjaJIa. 
H. ReihUui discussed platinous diiodo-j 3 j 3 ') 3 "-triaminotriethylamine, |PtN((^2H4NH2)3.l2l, 
prepared by F. G. Mann. F. Mylius and F. Forster described trimethylamino- 
carbonyltriiodoplatinite, lPt(CO)l3]H{(CH3)3N}, or {CH3)3N.HT.Ptl2.CO ; P. T. Clove, platinous 
bisdimethylaminediammlnoiodide, fPt(NH3).3(C2H6NH2)2ll2; P. T. Cliwe, platinous diiodo- 
ethylamineammlne, LI’t'(NH3)(C2H5NH2)l2j, and platinous diiodoanillneammine. [Pt(NH3)- 
(CgH5NH2)l2l ; and A. Scdileichor and co-workers, cis- and trans- forms of platinous diiodobis- 
anillne, [Pt(CflH 5 NH 2 ) 2 l 2 l ; S- M. Jorgensen, platinous diiodobispropylamine, rPt(C3H7NH2)2l2] ; 
A. Werner, platlnous bispropylenedlamlnelodlded PtlCsH 3(^112)2} 2]! 2 ; S. G. Hedin, platinous di- 
iodobispyridine, LPt(C6H6N)2l2j, and platinous quaterpyridineiodide, [Pt(C5H6N)4Jl2 ; F. Mylius 
and F. Forster, platinous dllodocarbonyl, [Pt(CO)l2J ; L. A. Tschugaeff and co-workers, 
platinous dihydrazinoctomethylcarbylaminoiodide, [(CH8.NC)4Pt(N2H3)aPt(CH 3^0)4112.41^20 ; 
and platinous dihydrazinoctoethyloarbylaminoiodlde, [(CaH5.NC)4Pt(NaH3)aPt(C2H5.NC)4ll2. 

M. Weibull, and C. Enebuske described platinous dliodobismethylsulphine, [Pt{(CH 3 ) 2 S) 2I2J ; 
M. Weibull, A. Hamberg, K. A. Hofmann and W. O. Rabo, P. Klason, and 0 . W. Blom- 
strand, platinous dilodobisethylsulphine, [Pt{(CaH5)aS}2T2] ; C. Rudolius, and M. Woibull, 
platinous diiodobispropylsulphine, [Pt{(C3H7)aS}l2], with normal and iso-propyl, and platinous 
dliodobispropylsulphineiodoplatinlte, [Pt{(C3H7)aS}2l2]Ptl2; K. A. Hofmann and W. O. Kabe, 
platinous diiodobismethylethylsulphine, [Pt{(CH3)(CaH6)S)2la] ; H. LOndahl, and P. Klason, 
platinous diiodoethylsulphineammine, [Pt(NH8){(C2H5)2S)Ia], m its cis- and trans forms ; 
M. Woibull, and C. Rudelius, platinous dliodoethylsulphinepropylsulphine, [Pt{(C2H5)2b}- 
{(C3H7)2S}l2], with normal and iso-propyl ; H. Ldndahl, platinous diiodobisbutylsulphine, 
rPt{(C4H9)aS}al2], with normal, iso-, and secondary butyl, and platinous dilodoethylsulphine- 
butylsulphfne, [Pt{(CaH3)2S}{{C4H9)2S}l2] ; c. W. Blomstrand and C. Rudelius, platinous 
diiodobis-i-amylsulphlne, [Pt{(C3Hii)2S}2l2l ; H. LSndahl, platinous diiodobisbenzylsulphine, 
Pt(C3H5CH2)aIa], platinous diiodoethylenesulphine, [Pt{(C 2 H 4 ) 2 S 2 }l 2 ], and platinous iodo- 
etb^lenesulphlneamminoiodide, [Pt(NH8){{CaH4)2S2}T]I ; S. Tyden, platinous diiodobis- 
thloglycolate, LBt{S(CH2.COOK)2}2l2], represented by the acid, and by platinous 
diiodobispotassiumthlodiglyeolate, [Pt{S(CH2COOK)2}2l2] ; N. S. KumakofP, Platinous quater- 
thiocarbamidoiodide, Pt{CS(NHa)8}4]Ia ; P. Klason, platinous lodoethylmercaptidodiammine, 
VOL. XVI. 2 ^ 
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[Pt(NH 8 )j(SC 2 H 5 )I] ; L. Ramberg prepared platinous diiodobisbenzonitrile, [Pt(CeH 5 . 
CN),!,], and he prepared platinolu diiodobisphenylcarbylamine, [Pt(CeH 5 .NC) 2 l 2 »] 
platinous Miodophenylcarbylamine, [Pt(C 8 H 5 NC)l 8 l ; G. Wallin, platinous dilodoblsamido- 
acetate, [PtCNHs-CH^ COOHlal,] ; P. Klason, platinous lodomereaptanodlammine, [Pt(NH3)- 
(CgHjS)!] ; L. A. TschugaefE and co-workers prepared platinous mothylcarbylaniinehydrazino- 
iodide, l(CH 8 NC) 8 Pt(N 2 H 8 )aPt(CHsNC) 2 lI*; and platinous ethylcarbylaminohydrazino- 
iodide, r(C 8 H 8 NC)gPt(N 8 H 3 ) 8 Pt(C 2 H 6 NC)all 2 . J. Petren prepared platinous diiodoWsethyl- 
selenine, IPiKCgHglgSelalg], platinous diiodopyridineathylselenino, [Pt(C8H5N){(CaH8)8Se}l8l, 
and platinous diiodoetl^lsulptaineethylselenine, [Pt^CtHBlgSI^CgHfijgSejla] ; H. LOndahl, 
platinous bisethylenesulphineiodide, [Pt{(C 2 H 4 ) 8 S 2 }]l 2 ; and R. Bunsen, and K. A. Jensen and 
E. Frederiksen, platinous diiodocac^loxidog [Pt{As 2 (CH 8 ) 40 }l 2 l. K. A. Jensen studied the 
dipole moments of some iodosulphines, and of the phosphines ; he also prepared the ois- 
and trans- platinous diiodobistriethylphosphines, [Rt{(C 2 H 5 ) 3 P}al 8 ] ; and trans- platinous diiodo- 
bistriethylstiblne, [Pt{(C2HB)3Sb}2lal. 

R. Klement prepared potassium iodoplatinitea K 2 PtT 4 , analogous with the chloro- 
platinite and gave 172-5 for the mol. voL 

According to R. J. Kane, when a dil. aq. soln. of platinic chloride is mixed 
with an excess of potassium iodide, and the precipitate washed free from potassium 
chloroplatinate by hot water, and then dried, there remains black platinosic 
iodide, or platinum triiodide, Ptlg. G. Clementi used warm soln. R. Klement 
gave 7-414 for the sp. gr. at 2574° and 77-7 for the mol. vol. R. J. Kane observed 
that the tiiodide gives off iodine at 121°, and all the iodine is expelled below redness. 
Cold water has no action on the salt, but boiling water extracts some iodine. Cold 
hydrochloric, sulphuric, and nitric acid have no action on the salt. An aq. soln. 
of potassium iodide and hydriodic acid dissolve the salt to form a wine-red soln. 
Aq. ammonia colours the salt green, brown, and red. Alcohol, and ether have no 
action on the salt. Potash lye dissolves the salt forming a yellowish soln. which 
becomes pale red when neutralized with nitric acid, and colourless with an excess 
of acid. The alleged triiodide is thought to be a mixture of platinous and platinic 
iodides formed by the partial decomposition of the platinic iodide by the hot water. 

P. T. Cleve roportod a number of what may be platinosic iodoammines. For instance, 
platinosic enneaiodoctammine, TPtlj.PtL.ieNHa, or Pt 4 (NH 3 ) 8 l 3 , was obtained as a black 
powd(?r by the action of soda lye on platinosic pentaiodotetrammine, Pt 2 (NH 3 ) 4 lB, or 
3Ptl2.PtI4.8NHa, which was obtained by the action of hydriodic acid on platinosic hexaiodo- 
tetrammine, Pt 2 (NH 3 ) 4 l 8 , or Pt2l«.4NH3, obtained by boiling platinic tetraiododiammine 
with hydriodic acid. G. T. Morgan and F. H, Burstall prepared complexes with dipyridyl. 

The platinous Chloroiodides are represented by some complex salts. O. Carlgren and 
P. T. Cleve prepared platinous dichlorodlamminochloroiodide, [Pt(NH 3 ) 2 Cl 2 lTCl. H. Londahl 
obtained platinous iodoethylenesulpbineamminoiodochloroplatinite, [Pt(NH 3 )((C 2 H 4 ) 2 S 2 }I]l. 
ITCI 2 ; C. Rudelius platinous cis-chloroiodobispropylsulphine; Lr*i^{(C3H7)2S}ClT] ; and 
J. Petren, platinous chloroiodobisethylsolenino, lPt{(C 2 H 5 )S} 2 CllJ ; and platinous chloroiodo- 
ethylsulpbine-ethylselenine, [Pt{(C2H3)aS}{(C8H5)2Se}ClI] ; J. Petren also reported platinous 
bromoiodobisethylselenine, [Pt{(C2HB)28}aBrIJ. 
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§ 26. Platinic Iodide 

L. Wohler and F. Miillcr i obtained platinous iodide, or platinum diiodide, PtL, 
by heating the triiodide above 400° in a sealed tube. H. D. K. Drew and co-workers 
prepared platinous diamminodiiodide, [Pt(NH 3 ) 2 l 2 1, by the action of an excess of an 
aq. soln. of an alkali halide on a soln. of the 
corresponding chloride ; or by the action of 
hydriodic acid on the base. The a-salt is a 
pale yellow crystalline powder ; and the 
j3-salt forms orange-yellow, prismatic needles, Fig. 91. — Range of Stability of the 
and gives a reddish-brown colouration with Platinum Iodides, 

phenoxtell urine disulphatc. L. Wohler and 

F. Muller obtained platinum triiodide, Ptis, by heating the tetraiodide at 350° to 
400° in a sealed tube. Their observations on the range of stability of the iodides are 
summarized in Fig. 91. 

J. L. Lassaigne found that when spongy platinum is heated with iodine at 
ordinary press., union is incomplete. No platinic iodide, or platinum tetraiodide, 
Ptl 4 , is formed when spongy platinum is heated with iodine and water, and with a 
mixture of hydriodic and nitric acids, but G. Clementi obtained platinic iodide by 
heating finely-divided platinum with iodine in a sealed glass tube below the temj). 
of dissociation of the tetraiodide. L. Wohler and F. Muller obtained the anhydrous 
tetraiodide by heating platinum with iodine in a sealed tube at 240° to 300° ; the 
triiodide is formed at 350° to 400° ; and the diiodide at a higher temp. W. Pulliiiger 
prepared platinic iodide by dissolving platinum in a soln. of iodine in hydriodic 
acid, evaporating the liquid to dryness, heating the residue in an air-bath at 180°, 
and washing the product with water. G. Clementi obtained the iodide by the 
action of hydriodic acid on hydrated platinic oxide ; J. L. Lassaigne, by boiling 
a mixture of dil. soln. of platinic chloride, free from acid, and of potassium iodide, 
and washing and drying the precipitate. L. Pigeon employed 4 mols. of potassium 
iodide to 1 mol. of platinic chloride, or adding the theoretical proportion of potas- 
sium iodide soln. to hydrochloroplatinic acid. H. Topsoe recommended this pro- 
cess. I. Bellucci warmed on the water-bath a mixture of a soln. of hydrochloro- 
platinic acid or magnesium chloroplatinate and a small excess of hydriodic acid. 
The precipitate was washed by decantation with boiling water, collected on a filter- 
paper, and dried at 100°. 

J. L. Lassaigne said that the black precipitate is flocculent and amorphous, or 
crystalline ; it has no smell or taste. R. Klement gave 6*064 for the sp. gr. at 
25°/4°, and 115*9 for the mol. vol. L. Pigeon observed that platinic iodide gives 
off iodine at ordinary temp. — 1*4 per cent, loss was observed in 24 hrs. ; H. Topsoe 
said that very little iodine is lost at 100° ; and J. L. Lassaigne found that iodine 
vapour is developed at 130°, and platinum finally remains. W. Pullinger found that 
the iodine is not completely removed from platinic iodide by molten sodium 
carbonate. L. Pigeon gave for the heat of formation with gaseous iodine, (Pt, 2 I 2 ) 
=39*0 Cals., and with solid iodine 17*4 Cals. F. Jez found the thermionic emission 
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of platinum in iodine vapour is greater than in air due, it is suggested, to the 
formation of a film of platinic iodide which is responsible for the emission. Accord- 
ing to E. H. Archibald and W. A. Patrick, the mol. electrical conductivity in alcohol, 
in mhos at 25° increases with dilution and attains a constant value at dilutions of 
about 6 (K) litres. The conductivity increases rapidly with time as indicated in 
Fig. 92, but constancy is attained in about 25 hrs. at 25°. The increase is attributed 

to a reaction involving the formation of a 
substance having a large conductivity in the 
alcohol. With methyl alcohol soln. the con- 
ductivity is rather greater than it is in soln. 
with ethyl alcohol, but similar variations with 
time and concentration occur. J . L. Lassaigne 
observed that platinic iodide is insoluble in 
water, and is not decomposed by boiling with 
water. Chlorine- water forms hydrochloro- 
platinic acid, and may be chlorine iodide. 
Platinic iodide combines with other iodides 
to form crystalline iodoplatinates ; H. Topsoe 
found that the salt is soluble in soln. of alkali 
iodides, but not so readily in soln. of other 
iodides. W. Manchot and G. Lehmann ob- 
served that in carbon monoxide, the halogen 
is displaced at a lower temp, than it is in an 
indifferent gas, and no carbonyl iodide is 
formed. According to F. Field, the rose colour 
of a soln. of platinic and potassium iodides is 
destroyed by soln. of urine, albumin, tannic acid, gallic acid, pyrogallic acid, potas- 
sium cyanide or thiocyanate, the liquid in which animal or vegetable substances have 
been boiled, and saliva ; but not by urea, uric acid, starch, dextrin, cane-sugar, grape- 
sugar, glycerol, gelatin, oxalic acid, tartaric acid, citric acid, acetic acid, carbon 
disulphide, and alcohol. H. Topsoe noted that sulphurous acid converts the iodide 
into platinous sulphite. J. L. Lassaigne found that cold, cone, sulphuric acid does 
not act on the iodide, but when heated, iodine is evolved. R. J. Kane observed 
that ammonia converts the salt into the oxyiodide, PtOI 2 . 2 NK 3 .H 2 O, and H. Topsoe 
showed that an ammine is formed when platinic iodide is dissolved in aq. ammonia. 
I. Bellucci found that platinic iodide forms a green soln. with alcohol, and some of 
tlie iodide is decomposed ; the salt dissolves in 95 per cent, alcohol without decom- 
position at ordinary temp., but in light the salt is slowly decomposed. A. Schleicher 
and W. Schmitz prepared platinous bisethylenediaminoio^de, [Pten 2 ]l 2 , and 
found that dil. sulphuric acid converts it into [(HgO)— Pt(en) 2 — (Ho 0 ) 5 l(H 20)5 
-Pt(en)2-(H20)JI.5H20. 

P. T. Cleve prepared platinic diiodotetramminoiodide, [Pt(NH 3 ) 4 l 2 ll 2 , by the 
action of an excess of potassium iodide on the corresponding dichloro-nitrate ; by 
the action of iodine on platinous tetramminoiodide ; and by the action of potassium 
triiodide on platinous tetramminochloride. The black scales recall graphite, the 
salt also occurs in dark brown, translucent plates. The salt decomposes at 130° to 
140°. A. R. Klien studied the action of water, acids, and alkaline soln. According 
to P. T. Cleve, the salt is soluble in water, particularly boiling water ; mercury 
reduces it to platinous tetramminoiodide ; silver nitrate slowly precipitates all the 
iodine from the aq. soln. and a boiling soln. of an ammonium salt partially converts it 
into platinic diiodohezanimmo-fi-diamineiodide, [I(NH3)3Pt(NH2)2Pt(NH3)3lJl4. 
The diiodotetramminoiodide also forms lemon-yellow needles of platinic diiodote- 
tramminoiodomercurate, [Pt(NH 3 ) 4 l 2 ](Hgl 8 ) 2 . P. T. Cleve prepared platinic trans- 
tetraiododiammine, [Pt(NH 3 ) 2 l 4 ], by the action of tincture of iodine on platinous 
diiododiammine. The black, amorphous powder passes into the diiodohexammino- 
jLt-diamineiodide when it is boiled with aq. ammonia ; boiling, cone, potash lye 



Fig. 92." Tlio Electrical Conductivity 
of Solutions of Platinic Iodide in 
Ethyl Alcohol. 
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colours the salt orange-yellow, but little or no ammonia is evolved ; and acids 
yield a black product. P. T. Cleve obtained platinic diiodohezammino-jit-diimido- 
iodide, [I(NH 3 ) 3 Pt(NH) 2 Pt(NH 3 ) 3 lJl 2 .H 20 , by boiling platinic diiodotctrammino- 
iodide with aq. ammonia. The chrome-yellow, rhombic plates furnish silver iodide 
when treated with silver nitrate ; and nitric acid forms iodonitroxyltetrammino- 
nitrate. S. M. Jorgensen obtained platinic cis-tetraiododiammine, by the action 
of potassium iodide on the cis-tetrachlorodiammine. The crystals resemble those 
of iodine. P. T. Cleve reported platinic liexaiododiammine» [Pt(NH 3 ) 2 T 4 (l 2 ) |, t-o 
be formed by the action of a hot tincture of iodine on the cis-tetraiodotetrammine. 
The black powder consists of hexagonal dark purple-red plates. Alkali lye colours 
the salt brown, then cinnabar-red, and when heated, ammonia is evolved and the 
colour becomes yellow. L. A. Tschugaeff and co-workers prepared platinic hydra- 
zinocarbylaminoiodide. 

W. J. Pope and S. J. Peachey described platinic iodotrimethylaminodiammine, LPt(NH3)2“ 
(CHa)3NI] ; F. G. Mann and W. J. Pope reported platinic dichloro-iSjS'iS "-triaminotriethylamino- 
iodide, LPtN(C2H4.NH2)3Cl2]l2. R. L. Datta, platinic bismethylaminehydroiodide, 2CH3NH2.- 
HI.Ptl4; platinic bisdimethylaminehydroiodide, 2(CH3)2NH.HT.PtT4 ; platinic bistrimethyl- 
aminehydroiodide, 2(CH3)3N.HI.Ptl4 ; platinic bistetramethylammoniumiodide, 2(CH3)4NI.Ptl4; 
platinic bisethylaminehydroiodide, 2O2H5NH2.HI.Ptl4 ; platinic bisdiethylaminehydroiodide, 
2(C2H5)2NH.HI.PtT4 ; platinic bistriethylaminehydroiodide, 2(C2H5)3N.HJ.Ptl4 ; platinic bis- 
tetraethylammoniumiodide, 2(C2H5)4NI.PtT4; platinic bisdipropylaminehydroiodide, 2(C3H7)2- 
NH.HI.PtT4 ; and platinic bistetrapropylammoniumiodide, 2(C3H7)4Nl.Ptl4 ; R. L. Datta and 

Ghosh, platinic methylethylpropylphenylammoniumiodide, (CH3)(C2H5)(C3H7)(C4H6)NI. 
Ptl4. A. P. 8rnirnoff prepared platinic trispropylcnediaminoiodidc, |Pt(C3Hfl.N2H4)3ll4, in 
its racemic, doxtro- and laevo-forrns. R. L. Datta obtained platinic bisallylaminehydro- 
iodide, 2C3H5NH2.HI.PtI4 ; platinic bisanilinehydroiodide, 2CeH5NH2.HI.Ptl4 ; and platinic 
bispyridinehydroiodide, 2(C6H5N).HI.Ptl4 ; S. G. Hedin described platinic tetraiodobispyridine, 
[Pt(C5H5N)2l4j ; S. M. Jorgensen, platinic diiodobispyridinediamminoiodide, [Pt(NH3)2- 
(C5H5N)2l2]A2» Hie action of an excess of a soln. of iodine and potassium iodide on 
platmous bispyridinediamminochlorido in two forms according as the cis- or traiis-iilatinous 
salt is employed. R. L. Datta prepared platinic bis-a-picolinehydroiodide, 2CBH7N.Hl.Ptl4 ; 
R. L. Datta and T. Ghosh, platinic bispiperidinehydroiodide, 2C6H11N.Hl.PtT4 ; and platinic 
blsquinoiinehydroiodide, 2C9Il7N.HI.PtI4, with ordinary and iso-qumoline. G. Wallin 
rejiorted platinic tetraiodobisamidoacetate, [Pt(NH2CH2COOH)2l4j ; and platinic diiodobis- 
glycine, LPt(NH2.CH2.COO)2l2j. 

C. Enebuske described platinic tetraiodobismethylsulphine, [Pt{(CH3)28}2T4l J H- Hatta, 
platinic bistrimethylsulphoniumiodide, 2(CH3)3ST.l*tl4 ; C. W. Bomstrand, and (\ Rudolius, 
platinic tetraiodobisethylsulphine, [Pt{(C2H6)2S}2l4l; R. L. Datta, platinic bistriethyisul- 
phoniumiodide, 2(C2H5)3Sl.Ptl4; C. Rudelius, and M. Weibiill, platinic tetraiodobis-i- 
propylsulphine, [Pt{(C3H7)28}2l4j ; H. Londahl, platinic tetraiodobis-i-butylsulphineiodide, 
[Pt{(C4H9)2S{al4Jla ; J. Petren, platinic tetraiodobisethylsclcnine, 11*11(02115)280)214!; and 
platinic tetraiodoethylselenine, [Pt{(C2H5)2}{(C2H6)2Se}l4J. 

According to J. L. Lassaigne, cold, dil. hydriodic acid in contact with platinic 
iodide for, say, 24 hrs., forms a red soln. which when evaporated in vacuo, or over 
lime yields crystals of hydriodoplatinic acid, H2PtT6.9H20. J. L. Lassaigne thought 
that the crystals were anhydrous, but H. Topsoe showed that the solid so formed 
is the enneahydrale. J. L. Lassaigne said that the reddish black, deliquescent, 
acicular crystals are odourless, and have an astringent, somewhat acidic, taste. 
H. Topsoe showed that the six-sided plates are monoclinic, and show twinning. 
The faces of the crystals lose their metallic lustre when exposed to air, and acquire 
a black film of platinic iodide owing to the loss of hydrogen iodide. J. L. Lassaigne 
found that in a dry vacuum, the crystals evolve a little hydrogen iodide, and more 
so at 100° ; at a higher temp., hydrogen iodide and iodine are evolved and platinum 
remains. The compound is freely soluble in water, and when the wine-red soln. is 
diluted with a large proportion of water, platinic iodide is deposited, and more 
quickly if the aq. soln. be exposed to sunlight, or, according to H. Topsoe, if heated. 
J. L. Lassaigne said that chlorine decomposes the aq. soln. with the deposition of 
iodine, and platinic iodide ; and alkali lye forms alkali iodides. Hydriodoplatinic 
acid forms a series of salts, the iodoplatinatCS. H. I. Schlesinger and R. E. Palmateer 
discussed the relative stability of the halogenoplatinates. 
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J. L. Lassaigne prepared ammonium iodoplatinate, (NH 4 ) 2 PtIe, by digesting 
at a gentle heat a soln. of platinic iodide and ammonium iodide, and evaporating 
the red liquid. H. Topsoe recommended evaporating the soln. over calcium oxide. 
J. L. Lassaigne’s analysis corresponds with (NH 4 )Ptl 5 , but the analyses of 
H. Topsoe, and R. L. Datta correspond with (NH 4 ) 2 PtIe. R. L. Datta prepared 
the salt by adding an excess of a soln. of ammonium iodide, gradually, with agitation, 
to a 10 per cent. soln. of hydrochloroplatinic acid, washing the product with a little 
water and dil. alcohol, and drying in a desiccator. J. L. Lassaigne observed that 
the black, four-sided plates are stable in air ; H. Topsoe said that the octahedral 
crystals belong to the cubic system, and that the habit is not changed if an excess 
of ammonium iodide be present in the mother-liquid. The sp. gr. is 4-61, and the 
mol. vol. 216*0. R. L. Datta observed that when the salt is heated, iodine is 
evolved, then white clouds of ammonium iodide, and finally platinum remains. The 
salt forms a dark-red soln. with water, and the aq. soln. gradually deposits platinic 
iodide. The salt is insoluble in a sat. soln. of ammonium iodide ; and in alcohol. 

J. L. Lassaigne prepared potassium iodoplatinate» K 2 PtIe, by allowing a 
soln. of platinic iodide and potassium iodide to crystallize, and washing the 
crystals with alcohol of sp. gr. 0*843 to remove admixed potassium iodide. 
W. W. Mather, and H. Topsoe used a similar process. R. L. Datta added 10 per 
cent, hydrochloroplatinic acid, with agitation, to a sat. soln. of potassium iodide, 
washed the crystals with a little water on a suction-filter, and then with alcohol. 
R. J. Kane used a similar process but added some ether to the soln. The black, 
rectangular plates were shown by H. Topsoe to belong to the cubic system, and by 
recrystallizing in the presence of an excess of potassium iodide he obtained cubes, 
and from aq. soln., octahedra. The sp. gr. given by C. H. D. Boedeker is 5*176 ; 
by H. Topsoe, 5*031 ; and R. Klement gave 4*963 for the sp'. gr. at 2974°, and 
208*5 for the mol. vol. H. I. Schlesinger and M. W. Tapley studied the absorption 
spectrum ; and H. I. Schlesinger and R. E. Palmateer, the relative stabilities of 
the halogen salts. J. L. Lassaigne observed that a part of the iodine is lost at 100°. 
The salt is readily soluble in water forming a deep wine-red soln. Very- dil. soln. 
were found by J. L. Lassaigne, and W. W. Mather to deposit platinic chloride, 
particularly when exposed to light. The salt is not decomposed by cone, sulphuric 
acid. M. Vezes showed that with a boiling soln. of potassium nitrite, potassium 
nitritoplatinite is formed. J. L. Lassaigne said that the salt is insoluble, or very 
sparingly soluble in absolute alcohol. R. L. Datta prepared rubidium iodoplatinate, 
Rb 2 Ptl 6 , by the action of a cone. soln. of rubidium iodide on hydrochloroplatinic 
acid. The black crystals are soluble in water ; and similarly also with csesium 
iodoplatinate, Cs2Ptl6. 

J. L. Lassaigne prepared sodium iodoplatinate, Na2Ptl6.6H20, from a soln. of 
platinic iodide and sodium iodide ; and H. Topsoe, by treating hydrochloroplatinic 
acid with an excess of sodium iodide, and evaporating the liquid at ordinary temp, 
over sulphuric acid. The lead-grey, striated needles were found by J. L. Lassaigne 
to be deliquescent, and H. Topsoe said the brown prisms are not deliquescent, and 
that they are probably monoclinic, and that twinning occurs, about the (l(X))-face. 
The sp. gr. is 3*707, and the mol. vol. 300*4. L. Pigeon found that the heat of 
formation in an excess of a soln. of sodium iodide is (Ptl 4 , 2NaI)=7*3 Cals. The 
faces of the crystals become matte on exposure to air. J. L. Lassaigne said that the 
salt is freely soluble in water and in alcohol. 

H. Topsoe prepared calcium iodoplatiuate, CaPtl0.12H2O, by evaporating over 
sulphuric acid, a soln. of an excess of calcium iodide in hydrochloroplatinic acid. 
The rhombohedral crystals are not deliquescent, and dissolve freely in water, and 
in alcohol. J. L. Lassaigne obtained barium iodoplatinate, BaPtle.wHgO, by 
slowly evaporating a soln. of platinic iodide and barium iodide. The deliquescent 
crystals resemble those of the sodium salt. 

H. Topsoe obtained magnesium iodoidatinate, MgPtl6.9H20, by evaporating, 
over sulphuric acid, a soln. of an excess of magnesium iodide in hydrochloroplatinic 
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acid. The trigonal crystals have the axial ratio a : c=l : 1*870(), and a=72° 6' ; 
the sp. gr. is 3458 ; and the mol. vol. 302*3. H. Topsoe obtained zinc iodoplatinate» 
ZnPtIe.9H20, from a soln. of platinic and zinc iodides ; and by evaporating, over 
sulphuric acid, a soln. of an excess of zinc iodide in hydrochloroplatinic acid. The 
trigonal crystals resemble those of the magnesium and manganese salts ; the axial 
ratio is a : c==l : P8685, and a— 72° 13' ; the sp. gr. is 3*689 ; and the mol. vol. 
321*7. J. L. Lassaigne also prepared the deliquescent crystals and said that they 
have an astringent taste. Vide supra, for platinic tetramminoiodomercurate» 

[Pt(NH3)4j(Hgl3)2. 

H. Topsoe prepared manganese iodoplatinate, MnPtl6.9H20, by evaporating 
spontaneously, over sulphuric acid, a soln. of an excess of manganese iodide in 
hydrochloroplatinic acid. The trigonal crystals have the axial ratio a :c=l : 1*8685, 
and a==72° 8' ; the sp. gr. is 3*604 ; and the mol. vol., 326*4. E. Herlinger gave 
352*7 for the mol. vol. of the hexahydrate. J. L. Lassaigne obtained ferrous 
iodoplatinate» FePtl3.9H20, by evaporating a soln. of platinum and ferrous iodides ; 
and H. Topsoe, by evaporating, over sulphuric acid, a soln. of ferrous iodide in an 
excess of hydrochloroplatinic acid. The trigonal crystals have the axial ratio 
a : c— 1 : 1*8675, and a=72° 11' ; the sp. gr. is 3*455 ; and the mol. vol. 340*8. 
E. Herlinger gave 340*0 for the mol. vol. of the hexahydrate. The deliquescent 
crystals acquire a film of ferric hydroxide on exposure to air. H. Topsoe pre])ared 
cobalt iodoplatinate, CoPtIg.9H20, by evaporating, over sulphuric acid, a soln. 
of an excess of cobalt iodide in hydrochloroplatinic acid. The trigonal (crystals 
of the enneahydrate have the axial ratio a : c=l : 1*8757, and a— 72° 2' ; th(^ 
sp. gr. 3*618 ; and mol. vol. 326*2. On exposure to air, the faces of the crystals 
become matte, owing to the loss of iodine. Trigonal crystals of the dodecahydrale 
are also obtained. The sp. gr. is 3*048, and the mol. vol. 408*1. E. Herlinger gave 
325*5 for the mol. vol. H. Topsoe also prepared nickel iodoplatinate, NiPtl6.Gll20, 
by crystallization from a hot, sat. soln. of an excess of nickel iodide in hydro- 
chloroplatinic acid, or by evaporating the soln. spontaneously at ordinary temp. 
The green crystals of the hexahydrate are trigonal with the axial ratio a : c—l : 0*5186, 
and a=112° 18' ; W. Biltz found that the sp. gr. is 3*976, and the mol. vol. 283*2. 
The crystals are slightly deliquescent, and soon lose their lustre on exposure to air. 
They dissolve in water with decomposition. The enneahydrate is obtained by 
spontaneously evaporating at ordinary temp., a soln. with the theoretical propor- 
tions of hydrochloroplatinic acid and nickel iodide. The trigonal crystals have the 
axial ratio a : c==l : 1*8788, and a— 71° 55'. The crystals are isomorphous with the 
corresponding salts of magnesium, zinc, manganese, iron, and cobalt. The sp. gr. 
is 3*549 ; and the mol. vol. 332*5. E. Herlinger gave 331*8 for the mol. vol. The 
crystals are deliquescent, and lose iodine on exposure to air. The salt is decomposed 
when it dissolves in water. 

I. Bellucci obtained dihydroxsrtetraiodoplatinic acid, H 2 Pt(OH) 2 l 4 , in soln. 
by allowing platinic iodide to remain in contact with 95 per cent, alcohol. The 
soln. has an acidic reaction ; decomposes carbonates ; and . gives precipitates of 
dihydrosytetraiodoplatinates when treated with soluble salts of the metals. By 
adding a small excess of a 10 per cent. soln. of silver nitrate to an alcoholic soln. 
of platinic iodide, washing the dark red precipitate with water, and drying it in 
vacuo, sUver dibydroiq^traiodoplatinat^ Ag2Pt(OH)2l4, was formed. With a 
cone. soln. of mercuric chloride in the presence of sodium acetate, there was formed 
red mercuric dihydroiytetraiodoplatiiiate, HgPt(OH) 2 l 4 ; with a cone. soln. of 
thallous acetate, brick-red ihallous dihydroxytetraiodoplatinate, Tl 2 pt(OH) 2 l 4 ; 
and with lead acetate greyish-red lead dihydroxytetraiodoplatinate, PbPt(OH) 2 l 4 . 
E. Keiff also discussed the silver and thallous salts. 

R. J. Kane in his study of the action of ammonia on platinic iodide reported 
the formation of platinic dioxytetraiodotetrammine, Pt 2 (NH 3 ) 402 l 4 , nr 
PtOI 2 . 2 NH 3 .H 2 O ; 0. Carlgren and P. T. Cleve obtained platinic dihydroxytetram- 
minoiodide, [Pt(NH8)4(OH)2]l2 ; E. Koefoed, platinic hydroxyiodotetrammino- 



392 


INORGANIC AND THEORETICAL CHEMISTRY 


iodide, Rl2[Pt(NH3)4(OH)I]l2 ; and L. A. Tschugaeff, platinic diiodotetrammino- 
iodide, [Pt(NH 3 ) 4 l 2 ]l 2 . 

W. J. Pope and 8. J. Peachey prepared trimethyl platinic iodide, (CH3)3PtI, 
by the action of Grignard’s reagent — magnesium methyliodide — on hydrochloro- 
platinic acid : PtCl4+3(CH3)MgI=(CH3)3PtI+2MgCl2+Mgl2. When heated 
with a mixture of benzene, alcohol, and cone, ammonia, it forms trimethyl platimc 
diamminoiodide, Pt(CH3)(NH3)2l. 

Several mixed halides have been reported. H. Kammerer dissolved platinum 
with 4 gram-atoms of iodine in aqua regia, evaporated the soln. on a water-bath 
and allowed it to cool over sulphuric acid ; the brick-red, deliquescent prisms of 
platinic dichlorodiiodide, PtCl2l2, which are formed melt below 100 °. Potassium 
or ammonium chloride precipitates the chloroplatinate whilst iodides remain in 
soln. ; potassium iodide colours the soln. deep red ; and iodine chloride forms 
platinic chloride and iodine. W. W. Mather reported platinic chlorotriiodide, 
PtClIs, to be formed by evaporating to dryness a mixture of hydrochloroplatinic 
acid and hydriodic acid, and heating the residue to 149 ° when hydrogen chloride 
and iodide, and iodine chloride escape. H. Topsoe added that if too large an excess 
of hydriodic acid is employed some hydroiodoplatinous acid is formed. The black 
powder gives off iodine and iodine chloride when heated between 205 ° and 315 °, and 
spongy platinum remains. The salt is insoluble in water, and behaves towards 
sulphur dioxide, alkali sulphites, and ammonia like platinic iodide ; it is sparingly 
soluble in alcohol, and forms a red soln. with potash lye, from which sulphuric 
acid precipitates the chlorotriiodide unchanged. P. T. Clove, and 0. Carlgrcn and 
P. T. Cleve prepared platinic chloroiodotetramminochloridc, [Pt(NH3)4ClIJCl2, 
by the action of hydrochloric acid on the nitrate or 8ulj)hate of the diiodohexammino- 
/x-diamine. 

C. Enebuske prepared platinic dichlorodiiodobismethylsulphine, [Pt{(CH3)2S}2- 
CI2I2J ; H. Londahl, platinic dichlorodiiodobisbutylsulphine, LPt{(C4H9)2S}2Cl2l2l, 
with iso- and secondary butyl ; J. Petren, platinic dichlorodiiodobisetbylselenine, 
[Pt{(C2H5)2Sc}2Cl2l2], and platinic chlorotriiodobisethylselenine, [Pt{(C2H5)2Se}2- 
CII3I; and A. Cahours and H. Gal, platinic dichlorodiiodobisethylphosphine, 
[Pt{P(C2H5)3}2Vl2T2l. 

The platinic bromoiodides are represented by platinic dibromodiiodo* 
methylsulphine, [Pt{(CH3)2S}2Br2l2l, prepared by C. Enebuske ; J. Petren 
described platinic tribromoiodobisettiylselenine, LPt{(C2H5)2Se}2Br3lJ, platinic 
dibromodiiododiethylselenine, [Pt^CaH 5)2Se}2Br2l2], platinic bromotriiododi- 
ethylselenine, lPt{(C2H5)2Se}2Brl3|, platinic dibromodiiododiethylsulphinodi- 
ethylselenine, [Pt{(C2H5)2S}{(C2H5)2Se}Br2l2J ; and G. Wallin, platinic dibromo- 
diiodobisamidoacetate, [Pt(NH2.CH2.COOH)2Br2l2j. J. Petren prepared platinic 
diiododinitritoethylsiriphinoethylselenine, LPt{(C2H5)2S}{(C2H5)2Se}(N02)2l2]* 
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§ 27. Platinum Sulphides 

C. Ridolfi 1 utilized the fact that sulphur does not attack ])latiniim but attacks 
the base metals to separate platinum from im])urities. R. A. Coo})er obtained a 
mineral whose composition be represented by Pt(As, 8)2, in the residue left after 
the action of aqua regia on the platiniferous norites of Bushveld, Transvaal. The 
mineral was called COOperite. R. A. Cooper later reported that the arsenic was 
present as an impurity in the form of sperrylite, and he changed the formula to 
PtS2. H. Schneiderhohn, and H. R. Adam made observations on the mineral on 
the assumption that it is platinum disulphide. F. A. Bannister showed that the 
analyses agree better with the formula PtS. H. R. Adam studied the mineral. 

E, Davy prepared platinous sulphide, or platinum monosulphide, PtS, by 
heating to redness a mixtiire of sulphur and spongy platinum in an evacuated glass 
tube ; but F. Rdssler could not obtain the sulphide as a fused rcgulus. G. Preiiner 
observed the formation of the sulphide in small proportions when gaseous sul])hur 
acts on jilatinum at 950^^ to 1240^ ; L. Thomassen, by heating stoicdiiometrical 
proportions of the two elements in a quartz tube ; H. G. Krall, and L. Wohler 
and co-workers, by heating the disulphide at 630” ; J. Uhl, superficially by passing 
sulphur dioxide over heated platinum ; and W. Skey, by contact of hydrogen 
sulphide or ammonium sulphide whereby the metal acquires a film and so resists 
amalgamation. H. 8t. C. Deville and H. Debray obtained the sulx)hidc by melting 
metal with ten times its weight of pyrite under borax at a red -heat, and washing the 
product first with cold and then with hot, cone, hydrochloric acid ; R. Schneider, 
by heating a higher sulphide in a current of carbon dioxide ; R. Bottger, by igniting 
oxidized platinum sulphide in a platinum crucible until it takes fire with a loud 
hissing noise, allowing the crucible to cool whilst the contents are protected from 
air, boiling the residue with aqua regia, washing the product, and drying it in vaiuio ; 
L. N. Vauquelin, by igniting ammonium chloroplatinate with twice its weight of 
sulphur in a closed crucible, and also by heating the same salt with an (‘qual wiught 
of sulphur and ignited sodium carbonate and washing away the sodium sulphide 
by water — vide infra, Pt485 ; J. J. Berzelius, by decomposing platinous chloride 
with an alkali sulphide ; and W. Knop, C. Himley, and 11. Vohl, by boiling a soln. 
of platinic chloride with an excess of sodium thiosulphate until the liquid is deep 
red, adding a large proportion of water, then hydrochloric acid, and keeping warm 
for a long time nearly at 100° until the evolution of sulphur dioxide has ceased. 
The liquid is then colourless, and there is a grey precipitate of platinous suliihide 
mixed with sulphur — the latter is easily removed by washing with a suitable solvent. 
A. Voet prepared the colloidal sulphide. 

According to L. N. Vauquelin, platinous sulphide is a dull, lead-grey powder 
which acquires a metallic lustre when rubbed on paper ; it also occurs as a shining 
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black powder ; or in slender, black, lustrous needles. According to F. A. Bannister, 
the X-radiograms of coopcrite, PtS, show that the tetragonal crystals have a face- 

centred unit cell with edges a=4'91 A., and c=6*10 
A., or a : c=l : 1*242 ; and the values for synthetic 
platinous sulphide are a=4*92 A., and c=6*12 A. ; 
the unit cell contains four PtS-molecules with 
planar PtS4-group8, and tetrahedral PtS4-groups. 
The shortest distance between the platinum and 
sulphur atoms is 2*32 A. ; betweien the sulphur 
atoms, 3*05 A. ; and between the platinum atoms, 
3*47 A. L. Pauling and M. L. Huggins discussed 
this subject. The sp. gr. of cooperite is 10*2, and 
of synthetic platinous sulphide, 10*1. W. Biltz and 
R. Juza gave 10*04 for the sp. gr. ; and 22*6 for 
the mol. vol. E. Davy’s value 6*2 for the sp. gr. is 
too low. When platinous sulphide is heated in a 
closed vessel, it shows signs of fusion. W. Biltz 
and R. Juza measured the isothermal decomposi- 
tion and the results are summarized in Fig. 93. 
The sulphide is slightly miscible with platinum, but 
there is no indication of subsulphides. The heat 
of formation from solid rhombic sulphur is (Pt, S)=16 Cals. J. N. Frers 
studied the combination PtS“ZnO as a radio-detector. 

F. A Bannister found a mineral in the platiniferous ore of Rustenburg. Transvaal, 
whi(!h ho called braggite — after W, H. Bragg. It contains about 5 per cent, of nickel, 
20 per cent, of palladium, 19 per cent, of suljihur, and 58 per cent, of platinum ; its com- 
I>osition approximates (Pt,Pd,Ni)S. The crystals are tetragonal prisms, and the X -radio- 
grams correspond with a unit cell with a = 6*37 A., and c = 6*58 A. Each coll contains eight 
(Pt,Pd,Ni)S-mole(5ules. The sp. gr. is 8*63, and the value calculated from the lattice 
constants is 8*9. 

E. Davy said that the compound is a non-conductor of electricity. R. Bottger 
found that at 19°, hydrogen reduces the sulphide to spongy platinum. E. Davy 
observed that the sulphide is stable in air, and when heated in air, it forms the 
metal. A. Mailfert observed that with ozone there is formed some sulphuric acid. 
B. Aulenkamj) studied the sensitiveness of the sulphide to light. E. Davy observed 
that the sulphide is not attacked by water, and it is scarcely attacked by boiling 
mineral acids, or boiling aqua regia. R. Bottger said that in air, platinous sulphide 
acts on alcohol like platinum black, but less vigorously. R. Bottger, and 
H. St. C. Deville and H. Debray showed that the sulphide is not attacked by boiling 
potash lye ; and J. Ribau, that it is almost insoluble in alkali sulphides. E. Davy 
observed that the sulphide is decomposed when heated with zinc filings, or with 
potassium chlorate ; and R. Bottger also found that fused potassium nitrate acts 
similarly. H. Londahl observed the possible formation of platinous sulpho- 
bis-i-butylsulphine, LPt{(C4H9)2S}2Sl, as a brown, oily precipitate, by the action 
of potassium sulphide on a soln. of the corresponding sulphate. F. Mylius and 

F. Forster prepared platinous SUlphocarbonyL [Pt(CO)S]2, and a complex with 
2H2B ; and Y. N. Ivanofi, platinum bi8tliio(»u*banudotetrahydroxysulphide, 
Pt4(OH)4S{CS(NH2)}2. A number of platinous halogen-sulphines and thio-salts 
have been described in connection with the platinum halides. 

R. Schneider observed the formation of potassium sulphoplatinite, KgS.PtS, 
or K2PtS2, but was unable to isolate the salt. He prepared potassium stannic 
SUlphoplatinite» K2S.3PtS.SnS2, by melting 1 part of spongy platinum with 2 parts 
of stannic sulphide, 6 to 8 parts of dry potassium carbonate, and 6 to 8 parts of 
sulphur, and found that when this salt is heated to dark redness in a current of 
hydrogen, it loses sulphur as hydrogen sulphide to form a mixture of platinum, 
tin, and potassium sulphoplatinite. When the residue is treated with water in the 
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absence of air, the soln. contains potassium sulphoplatinite and potassium hydroxide, 
whilst the undissolved residue is a mixture of platinum, tin, and potassium hydro- 
SUlphoplatinitet K2PtS2.2H2PtS2. When the soln. is exposed to the air, the 
potassium sulphoplatinite is partially oxidized according to the equation 
3K2PtS2+30=K2Pt08+2K2PtS8, and when this oxidized solution is treated with 
hydrochloric acid, platinic sulphide is precipitated. When potassium sulpho- 
platinite is treated with dil. hydrochloric acid in absence of air, sulphoplatinous 
acid, H 2 PtS 2 , is formed which, in the presence of air, is oxidized to water and 
platinic sulphide. By fusing a mixture of platinous oxystannate, Pt2Sn80io> 
with twice its weight of sulphur, and washing the product, there remains a 
black powder consisting of acicular crystals of platinous sulphostannate^ 
4PtS.8nS2, which is not attacked by boiling nitric or hydrochloric acid, but is 
decomposed by boiling aqua regia. The salt is stable in air, but when heated, it is 
completely decomposed into platinum and platinous stannate. K. Schneider 
observed that when 2 Na 2 S. 2 PtS.PtS 2 is decomposed by boiling water, sodium 
sulphoplatinite, Na 2 S.PtS, is formed; and he obtained sodium hydrosulpho- 
platinite, 2 H 2 S.Na 2 S. 3 PtS, or Na 2 PtS 2 . 2 H 2 PtS, from the red liquid obtained 
in the preparation of Na 2 S.PtS. 2 PtS 2 with absolute alcohol, and washing the 
precipitate with dil. alcohol (2:1), and finally with alcohol. The brown product 
is converted into platinic sulphide and sodium carbonate on exposure to air. It 
forms a brown soln. with water from which alcohol precipitates the original salt ; 
and when treated with hydrochloric acid, the sodium is extracted : 2 H 2 PtS 2 .- 
Na2PtS2+2HCl=2NaCl+3H2PtS2. 

The analyses of the products obtained by L. N. Vauquelin — vide — 

approximate to PtsSg, and K. Schneider considers that this salt is actually pro- 
duced. He considers it to be platinous tetritasulphoplatinate, (PtS) 4 PtS 2 , or 
Pt4(PtS6), platinous hezasulphoplatinate, and said that it is best prepared by fusing 
together for 8 to 10 minutes, at a bright red heat, a mixture of 2 parts of ammonium 
chloroplatinate, and 3 parts each of sulphur, and dry sodium carbonate. It forms 
steel-grey needles, having a metallic aspect and belonging to the rhombic system. 
It is unchanged in the air when dry, but if the moist substance be heated on the 
water-bath it absorbs oxygen, and then contains sulphuric acid. Heated in carbon 
dioxide it loses one-sixth of its sulphur, platinous sulphide remaining ; heated in 
the air, the sulphur is entirely burned away. When strongly heated in a stream of 
hydrogen it is entirely reduced. It is unacted upon by boiling hydrochloric or 
nitric acid, but is slowly attacked by boiling aqua regia. Fused with nitre, it is 
easily and completely decomposed. R. Schneider prepared platinous dihydro- 
hexasulphoplatinate, Pt 3 H 2 (PtSe), by the action of warm hydrochloric acid on 
K 2 S. 3 PtS.PtS 2 ; it readily oxidizes in air to form water and platinum sesqui- 
sulphide ; if the sodium salt 2 Na 2 S. 2 PtS.PtS 2 be similarly treated in the cold, 
reddish-brown platinous tetrahydrohezasulphide, Pt2H4(PtS6), is formed. 

R. Schneider prepared potassium triplatinous hexasulphoplatinate, K 2 Pt 3 (PtS 6 ), 
by melting at a high temp, an intimate mixture of 1 to 2 parts of spongy platinum 
with 6 parts each of sulphur and potassium carbonate. The bluish-grey plates of 
the salt can be separated by levigation, washed, and dried at 120“. The sp. gr. 
is 6‘44 at 15°. The salt is stable in air at ordinary temp., but when heated, it glows 
like tinder giving off sulphurous oxides, and forming potassium sulphate and 
platinum. It is attacked when heated in hydrogen chloride forming hydrogen 
sulphide ; dil. hydrochloric acid forms platinous dihydrohexasulphoplatinate ; 
when heated in hydrogen, hydrogen sulphide is formed. R. Schneider prepared 
sodium diplatinous hexasulphoplatinate, Pt 2 Na 4 (PtS 6 ), by melting together a 
mixture of 1 part of platinum sponge with 6 to 9 parts each of dry sodium car- 
bonate and sulphur, and washing the product with water. The pale copper-red, 
rhombic needles are coloured brown and black by exposure to air, or aerated 
water ; they are decomposed by boiling water ; and sodium sulphide reacts : 
NagS+PtS-f 2H20=H2PtS2+2Na0H. Dil. hydrochloric acid reacts as indicated 
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above forming platinous tetrahydrohexasulphoplatinate. The fresh precipitate, 
in contact with neutral silver, zinc, cadmium, thallous, ferrous, and manganese 
salts, exchanges sodium for the corresponding metal, but not so with salts of the 
"alkaline earths. 

R. Schneider observed that if freshly-prepared sodium diplatinous hexasulpho- 
platinate is treated with a dil. soln. of copper sulphate, with exclusion of air, there 
is formed copper diplatinous hezasulphoplatinate* Pt2Cu2(PtS6), in bluish-grey 
pseudomorphs of the sodium salt. The copper salt is stable in air ; it glows like 
tinder when heated leaving a residue of platinum and of copper oxide. Boiling 
nitric or hydrochloric acid extracts the copper ; and the salt is partially decomposed 
by boiling aqua regia. R. Schneider obtained silver diplatinous hexasidpho- 
platinate, Pt2Ag4(PtSfl), by the action of a soln. of silver nitrate on the corre- 
sponding sodium salt. If heated in air or in hydrogen, a mixture of silver and 
platinum is formed. Hydrochloric acid has no perceptible action ; warm nitric 
acid extracts the silver ; and hot aqua regia dissolves some platinum and leaves a 
residue of silver chloride and platinic sulphide. R. Schneider prepared zinc 
diplatinous hexasulphoplatinate, Pt2Zn2(PtS6), cadmium diplatinous hexasulpho- 
platinate, Pt2Cd2(PtSe) ; thallous platinic hexasulphoplatinate» PtTl4(PtS6) ; 
stannic diplatinous hexasulphoplatmatCt Pt2Sn(PtS6) ; lead diplatinous hexa- 
sulphoplatinate; Pt2Pb2(PtS6) ; manganese diplatinous hexasulphoplatinate, 
Pt2Mn2(PtSq) ; and ferrous diplatinous hexasulphoplatinate, Pt2Fe2(PtSe). 

R. Schneider - prepared platinum hemitrisulphide) or platinum sesquisulphide, 
Pt2S3, which he considered to be platinous Sulphoplatinate» PtS.PtS2, or Pt(PtS3), 
platinous trisulphoplatinate, by the spontaneous oxidation of H2S.3PtS.PtS2 ; 
or by the action of a dil. soln. of sodium chloroplatinatc on sodium platinosic 
sulphide, 2Na2S.2PtS.PtS2. The steel-grey powder has a sp. gr. of 5*52. When 
moist, the powder absorbs oxygen from the air. It loses about 5 per cent, of water 
at 120^^ ; and at a higher temp, it suddenly swells up and gives off more water ; 
at a still higher temp., sulphur is sublimed. When roasted in air, it begins to glow 
like tinder giving off sulphurous oxides, and finally leaving a residue of platinum 
sponge. It is easily reduced in hydrogen ; it is not attacked by boiling nitric 
or hydrochloric acid ; but it is slowly attacked by boiling aqua regia. If 
Na2S.PtS.2PtS2 be suspended in water and treated with dil. hydrochloric acid, 
there is formed unstable platinous bydrotrisulphoplatinatc, PtH2(PtS3)2, or 
PtS.H2S.2PtH2, which is readily decomposed on exposure to air, forming platinic 
sulphide. K. Schneider observed that SOdium platinous trisulphoplatinate» 
PtNa2(PtS3)2, or PtS.Na2S.2PtS2» formed when sodium diplatinous hexasulpho- 
platinate is boiled with water. The brown, crystalline powder rapidly darkens 
on exposure to air, and water, sodium carbonate, and platinic sulphide are formed ; 
with dil. hydrochloric acid, platinous hydrotrisulphoplatinate is formed. 

The mineral cooperite was at first represented by Pt(As, 8)2, then by PtS2, 
and later by Pt8 (q.v.), E. Davy prepared platinic sulphide, or platinum disulphide, 
Pt82, by heating to low redness a mixture of 2 parts of sulphur with 3 parts of 
ammonium chloroplatinatc in a glass tube closed with mercury, and stopping the 
heating when the evolution of gas has ceased. R. Bottger said that the product 
is contaminated with sulphur because the mixture has not been heated long enough. 
W. Biltz and R. Juza, and H. G. Krall also prepared the disulphide from its com- 
ponents, and by heating sulphur with platinic chloride. E. A. Geitner heated 
hydrochloroplatinic acid decolourized by sulphur dioxide, to 200° in sealed tubes. 
J. Persoz heated to whiteness a mixture of platinum with 2 parts of sodium car- 
bonate and 3 parts of sulphur, and washed the product with water ; the platinic 
sulphide remains in long, aurora-red needles. L. Wohler and co-workers obtained it 
by the action of hydrogen sulphide on platinic chloride, and by heating the product 
with sulphur at 600°. R. Bottger prepared the sulphide by allowing a mixture of 
1 part of dry platinic chloride, 4 parts of absolute alcohol, and 5 parts of carbon 
disulphide to stand in a stoppered bottle for a week with occasional shaking. The 
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product is then washed with 80 per cent, alcohol to remove the carbon disulphide, 
rubbed to a pasty mass, and boiled with a large proportion of water. The product 
is then washed with water until free from chlorides ; pressed between bibulous 
paper ; and dried in vacuo over sulphuric acid at a temp, below 125°. J. J. Berzelius 
treated a platinic salt with hydrogen sulphide, or an alkali sulphide, washed the 
precipitate with boiling water, and dried it in vacuo ; U. Antony and A. Lucchesi, 
passed hydrogen sulphide through a 3 per cent. soln. of hydrochloro})latinic acid 
at 90° — if the temp, is below 90°, sulphoplatinates are formed — washed the product 
in an atm. of hydrogen sulphide and dried it at 70° to 80° until the weight was 
constant. R. Schneider obtained platinic sulphide by exposing moist sodium 
diplatinous hexasulphoplatinatc or platinous tetrahydrohexasulphoplatinate to 
atm. air as indicated above. 


Platinic sulphide is a dark brown, steel-grey, or black powder. L. Thomassen 
found that the X-radiogram corresponds with a trigonal lattice having a =3*537 A., 
c=5*019 A., and a : c=l : 1*419. F. A. Bannister gave a=3*54 A., and c=5*02 A. 
The sp. gr., according to R. Davy, is 3*5. R. Schneider found this datum is too low, 
and gave 5*27 for the sp. gr. This is still too low for F. A. Bannister gave 7*85 ; 
and W. Biltz and R. Juza gave 7*66, and 33*9 for the mol. vol. E. Davy said that 
the sulphide does not fuse when heated. R. Bottger found that the thermal decom- 


position begins between 225° and 250°, and, accord- 
ing to J. J. Berzelius, an atom of sulphur is first 
given off and platinous sulphide is formed. W. Biltz 
and R. Juza measured the vap. juess. of the sulphur 
and obtained the isothermal curves indicated in 
Fig. 94. The heat of formation of the disulphide 
from the solid monosulphide and solid rhombic 
sulphur is 5 Cals. Only the di- and monosulphides 
were observed. According to R. Schneider, when 
the disulphide is heated in air, it glows like tinder, 
leaving behind spongy platinum. E. Davy said 
that the disulphide is a non-conductor of electricity. 
W. Skey discussed the behaviour of the disulphide 
as a cathode in electrolyses. R. Bottger said that 
the sulphide is not decomposed by hydrogen at 
ordinary temp. E. Pollacci said that platinic sul- 
phide readily oxidizes in air ; E. Davy also observed 



Concentration PtS 


that some preparations are not decomposed by air 94.-~Tho IsotJionnal Dis- 


or water at ordinary temp., and P. de Clermont and sofiation of rJaimum J)ihu1- 


J. Frommel added that boiling water has no action ; phido. 


but J. J. Berzelius’ preparation when moist was 

observed to produce sulphuric-acid on cxi)osurc to air, and to char paper on which 
it rested. J. J. Berzelius’ preparation is much more sensitive to chemical reagents 
than is the case with the other preparations. L. R. von Fellenberg showed that 
at a dull red-heat, chlorine decomposes platinic sulphide producing platinum and 
sulphur chloride. R. Bottger observed that boiling cone, sulphuric, hydrochloric 
or nitric acid of sp. gr. 1*2 has no action on the sulphide ; and E. Davy, and 
R. Schneider added that of all the acids tried, hot aqua regia alone exerts a slight 
action on this compound. J. J. Berzelius’ preparation was observed to be rapidly 
decomposed by aqua regia, and to be slowly and completely dissolved by fuming 
nitric acid. A. Guerout found that sulphurous acid has no perceptible action on 


the compound. 

According to J. J. Berzelius, when hydrogen sulphide is passed over 
precipitated, black platinic sulphide, the compound acquires a reddish-brown 
colour by absorption of gas, but on exposure to air, the gas is given off and the 
black colour is restored. E. von Meyer also indicated that the pale brown precipitate 
obtained by hydrogen sulphide with hot soln. of potassium chloroplatinate is eine 
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hckere Vcrbindung of platinic and hydrogen sulphides, which loses its hydrogen 
sulphide when washed with hot water. K. A. Hofmann and F. Hochtlen obtained 
dark brown platinic dihydrotrisolphide, PtSa.HgS, or PtS(H8)2, or HgPtSa, by 
the action of dry hydrogen sulphide on a soln. of platinic chloride in absolute 
alcohol, and washing the product with carbon disulphide to remove free sulphur. 
U. Antony and A. Lucchesi obtained platinic hydrosulphidCy Pt(HS)4, or 
PtS2.2H2S, by the first action of hydrogen sulphide on a dil. soln. of hydrochloro- 
platinic acid at ordinary temp., the continued passage of the gas produces some 
decomposition. P. Schutzenberger prepared platinic thiocarbide, 8 ; Pt : C ; Pt : 8 . 

R. Bottger observed that boiling aq. ammonia, and ammonium sulphide have 
no perceptible action on the sulphide. J. Ribau observed that the sulphide is 
insoluble in ammonium or alkali sulphides or polysulphides ; and P. de Clermont, 
that it is insoluble in boiling soln. of ammonium salts. J. J. Berzelius’ preparation 
dissolves completely in aq. soln. of alkali sulphides or hydroxides forming platinum 
and alkali thiosulphates. R. Bottger observed that platinic sulphide is decomposed 
when it is kneaded with potassium at ordinary temp., and intense combustion 
occurs ; sodium does not act until it is warmed. Boiling soln. of potassium 
hydroxide, or sodium carbonate do not act on the sulphide. E. Davy said that the 
sulphide is decomposed when heated with zinc, or when fused with potassium 
chlorate, or hydroxide, and, added R. Bottger, with potassium nitrate. W. Skey 
observed that platinum disulphide reduces auric chloride. 

C. Winssinger obtained a colloidal solution of platinic sulphide by dialyzing 
the liquid obtained by the action of hydrogen sulphide on a very dil. soln. of a 
platinic salt. U. Antony and A. Lucchesi employed a 3 per cent. soln. of hydro- 
chloroplatinic acid, or sodium chloroplatinate at 15° to 18°. G. Hofmeier employed 
50 c.c. of a 1 : 1,000 aq. soln. of platinic chloride, diluted it to 200 c.c. and 
passed the gas for a short time at 50° to 60°, and dialyzed the liquid. J. C. H. Heyer, 
and T. Svedberg added yellow soln. of ammonium sulphide to a soln. of platinic 
chloride. G. Hofmeier recommended gum arabic as a protective colloid. The 
colloidal soln. is brown or brownish red in transmitted light, and dark grey in 
reflected light. The colloidal sulphide is coagulated by heat, by evaporation, by 
hydrochloric acid, alkali chlorides, barium sulphate, and animal charcoal. 

According to J. J. Berzelius, platinic sulphide precipitated by hydrogen sulphide 
dissolves in ammonium sulphide to form a reddish-brown soln. of what was thought 
to be ammonium sulphoplatinate, (NH4)2PtS3. The liquid— possibly a colloidal 
soln. — deposits platinic sulphide when treated with acids. K. A. Hofmann and F. 
Hochtlen prepared ammonium polysulphoplatinate, (NH4)2PtS3.Si2.2H20, by 
saturating a 25 per cent. soln. of ammonium sulphide with sulphur at 30°, and 
dropping the liquid, with constant stirring, into a cold, 10 per cent. soln. of platinic 
chloride. The reddish-brown precipitate is allowed to stand in a closed vessel for 2 
or 3 days at 5°, filtered by suction, washed with carbon disulphide, and dried some 
hours in vacuo over sulphuric acid. The red, rhombic pyramids are stable when 
dry ; they are insoluble in ether ; and form a yellowish-red soln. with alcohol. 
J. J. Berzelius obtained a green mass — possibly potassium sulphoplatinate, K2Pt83, 
when potassium disulphide is fused in a platinum crucible. The aq. soln. deposits 
platinic sulphide. Precipitated platinic sulphide is soluble in aq. soln. of potassium 
sulphide ; and similarly also with sodium sulphide, and as indicated above, it is 
possible that the soln. contains sodium sulphoplatinate, Na2Pt83. The preparation 
of L. N. Vauquelin, and J. Persoz, indicated above in connection with platinic 
sulphide, may have contained sodium sulphoplatinate. 

F. W. Semmler prepared platinic disulphovinylsulpbine, [Pt{(C2H3)28}82], and 
platinic disulphovinylsulphinechloroplatinite, [Pt{C2H3)28}82l.2(C2H3Cl)PtCl4 ; 
T. Wertheim, platinic disulphoallylsulphinej [Pt{(C3H5)28}S2] ;—vide the sulphine 
salts of the halides, etc. 

According to J. J. Berzelius, moist, precipitated platinic sulphide when exposed 
to air forms sulphuric acid, and in many respects behaves like J. W. Dobereiner’s 
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platinum black. The precipitated sulphide, indeed, contains some free platinum. 
R. Bottger observed that if the precipitated sulphide be exposed to air, with con- 
stant stirring, at 50® to 62®, it forms a black powder, which when heated to 100® 
in a retort becomes violet-black. It is supposed to contain some oxidized platmic 
sulphide. Its sp. gr. is 6-286 ; it has a sour taste ; forms sulphuric acid when treated 
with water ; takes fire in air at 250®, burning with a hissing noise and violet flame, 
with the evolution of sulphurous oxides ; and it becomes warm in a current of 
hydrogen above 25° and decrepitates giving off hydrogen sulphide, and leaving a 
residue of spongy platinum. 

E. von Meyer doubted if the so-called “ oxidized sulphide ” contains platinic 
oxysulphide^ PtOS, but it may contain the normal platinum dihydroxysulphide, 
Pt(OH) 2 S, or else (PtS)20(0H)2. The former is vsaid to be the first stage 
in the oxidation of platinic sulphide ; and the platinic oxydihydroxydi-* 
sulphide, (PtS) 20 ( 0 H) 2 , or Pt 0 S.JH 20 , is produced when the dark brown pre- 
cipitate formed by hydrogen sulphide in hot soln. of potassium chloroplatinate, or 
nearly neutral soln. of platinic chloride, and washing free from chlorides, is dried 
on a water-bath, and heated, with frequent stirring, for about 10 days at 70® to 100®. 
The product is washed with hot water, and the treatment repeated. The product 
is finally dried at 100® to 110® in a current of carbon dioxide. If the temp, of desicca- 
tion is higher than this, oxidation occurs. When the })owdor is warmed in air, 
sulphurous oxides are evolved, and platinum is formed. Hydrogen forms platinous 
sulphide and water ; nascent hydrogen slowly forms hydrogen sulj)hid(i ; chlorine 
in the presence of moisture forms sulphuric and hydrochloric acids ; cone, hydro- 
chloric acid reacts slowly without the evolution of chlorine, and after some time 
the soln. contains a little sulphuric acid ; hydrogen sulphide forms water and 
sulphur ; sulphur dioxide forms sulphur trioxide with the evolution of heat ; 
sulphurous acid is slowly oxidized ; ammonia is rapidly absorbed with the evolution 
of heat and the formation of water ; nitrous and nitric oxides do not rea(‘.t with the 
oxysulphidc ; carbon monoxide forms platinous sulphide and carbon dioxide ; 
oxalic acid slowly decomposes with the evolution of carbon dioxide ; methyl 
alcohol is oxidized to formaldehyde ; ethyl alcohol becomes warm and forms alde- 
hyde and acetic acid ; toluene is partially converted into benzaldehyde ; 
potassium permanganate is slowly reduced ; and ferrous salts arc slowly con- 
verted into ferric salts. 
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§ 28 . Platinous Sulphates 

P. T. Clevo ^ obtained the ammine of platinum suhmlphaie, Pt2S04 or platinum 
hemisulphate, namely, platinum tetramminosulphate, Pt2(NH3)4S04, as a black, 
amorphous powder, by the action of dil. sulphuric acid on the corresponding 
hydroxide. According to J. J. Berzelius, platinous sulphate, PtS04, is known only 
in aq. soln., not in the crystalline state. Hydrated platinous oxide dissolves in 
dil. sulphuric acid forming a dark brown soln. which assumes a redder tint when 
diluted with water, and becomes darker on exposure owing to oxidation. 
L. N. Vauquelin observed that when sulphuric acid is heated with platinous chloride 
until all the chlorine is expelled, and evaporated, a black, amorphous mass is pro- 
duced which deliquesces in air, and a cone. aq. soln. is black and yellowish-green 
when dilute. The soln. loses its colour in a few days with the deposition of 
hydrated platinous oxide. A, Litton and G. H. E. Schnedermann also observed 
that the brown soln. of platinous sulphate deposits platinum when diluted 
sufficiently. 

J. Reiset prepared platinous tetramminosulphate, [Pt(NH3)4jS04, by evaporat- 
ing the liquid obtained when the corresponding chloride is treated with silver 
sulphate ; and M. Peyrone, P. T. Cleve, and H. and A. Euler, by mixing platinous 
diamminodichloride with sulphuric acid, dissolving the precipitate in hot water, 
neutralizing with ammonia, and cooling the liquid. The salt can be recrystallized 
from aq. soln. C. Weltzien also described this salt. H. Topsoe observed that the 
colourless, tetragonal crystals have the axial ratio a : c=l : 1-8278 ; the (001)- 
cleavage is complete, and the (lll)-cleavagc incomplete. The optical character 
is negative. Observations on the crystals were also made by A. E. Nordenskjold, 
and Q. Sella. E. Rosenbohm studied the magnetic susceptibility. J. Lang 
observed that the salt does not decompose at 220®, and J. Reiset, that decom- 
position begins at 270°. A. A. Grinberg and B. V. Ptitsin studied the thermal 
decomposition of the salt. The salt is more soluble in hot than it is in cold water ; 
100 parts of water at 16-5° dissolve 3-125 parts of salt, M. Peyrone’s value is less 
than this. The aq. soln. is neutral. P. T. Cleve found that with bromine, the dibro- 
motetramminosulphate is formed. M. Peyrone, and P. T. Cleve observed that with 
sulphuric acid, platmoustetramininohydrosulphate,5[Pt(NH3)4jS04.4H2S04.4H20, 
is formed ; and H. and A. Euler, and P. T. Cleve also prepared 3[Pt(NH8)4]S04. 
H2SO4.H2O. M. Peyrone observed that nitric acid forms a blue soln. with the 
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tetramminosulphate, and when the liquid is boiled, and the product dissolved in 
water, [Pt(NH3)4(0H)(N03)](N03)2, is formed. The tetramminosulphate is in- 
soluble in alcohol. P. T. Cleve reported platinous triamminosulphate, Pt(NH3)3S04, 
to be formed by treating the corresponding chloroplatinite with silver sulphate, 
evaporating the filtrate, and drying the snow-white mass of crystals at 100°. 
E. Rosenbohm studied the magnetic susceptibility. The salt is sparingly soluble 
in cold water, but readily soluble in hot water. L. A. Tschugaeff and I. TscherniaefE 
prepared platinous octammino-diol-sulphate, [(NH3)4Pt.T:7.(0H)2*-Pt(NH3)4lS04, as 
indicated in connection with the aquotriammines. R. Uhlenhuth prepared triclinic 
crystals of platinous tetrahydroxylaminosulphate»Pt(NH20H)4S04. L. A. Tschugaeff 
and M. S. Grigorieff prepared platinous tetrahydrazinos^phate, [Pt(N2H^)4]S04. 

J. Reiset, P. T. Cleve, and L. Ramberg prepared platinous trans-sulphato- 
diammine, [Pt(NH3)2(S04)].H20, by boiling the corresponding iodide or the 
chloride with silver sulphate, and evaporating the clear liquor. The air-dried salt 
does not lose water at 120°, but at higher temp, water is lost in the decomposition. 
The salt is sparingly soluble in cold water, but more soluble in hot water. The 
aq. soln. reacts acidic. Soluble chlorides precipitate from the aq. soln. the dichloro- 
diammine ; aqua regia forms platinic ^mn^-tetrachlorodiammine ; iodine tincture 
forms platinic tetraiododiammine ; and aq. ammonia forms platinous tetrammino- 
sulphate. P. T. Cleve obtained the corresponding platinous cis-sulphatodiammine, 
from the corresponding cis-dichlorodiammine. 

C. Enebusko described platinous quatermothylaminesulphinosulphate, [rt{(CH3)4S]S04J ; 
A. Wurtz, and H. Wolfram, platinous quaterethylaminesulphate, [Pt(C2H6NH2)4JSC)4 ; 
P. T. Cleve, platinous transbisethylaminediamminosulphate, fPt(NH3)a(C2H5NH 2)21804, as well 
as the hexahydrate ; P. T. Cleve, platinous bisanliinedlamminosulphate, [Pt(NH3)2(C3H 5KH 2)2!- 
SO4 ; A. Werner, platinous bispropylenedianiinesulphate, [Pt{C8He(NH2)2}2.1S04 ; S. G. Hedin, 
platinous trans-sulphatobispyridine, [Pt(C5H5N)2S04].2H20 and platinous cis-sulphatobispyri- 
dine ; also platinous hydroxysulphatobispyridine, rPt(C5H5N)2(0H)(S04)(0H)Pt(C6H5N)al ; 
platinous quaterpyridinesulphate, [Pt(C5H5K)4lS04, platinous quaterpyridinehydrosulphate, 
[Pt(C6H5N)4j(HS04)2, alone and associated with p3a‘idine ; there are also the double sul- 
phates platinous quaterpyridinesulphatocuprate, jPt(C5H6N)4]Cu(S04)2.8H20, and platinous 
quaterpyridinesulphatozlncate, [Pt(C5H5N)4]Zn(S04)2.12H20. A. Rosenheim and W. Handler 
prepared platinous bis-m-tolylenediamine, [Pt(C7HioN2)2]S04.3H20. 

C. Enebuske described platinous sulphatobismethylsulphine, [Pt{(CH3)2S}2S04J.2H20 ; 
C. W. Blomstrand, platinous sulphatoblsethylsulphine, [Pt{(C2H6)2Sj2S04].7H20 ; 
H. Londahl, platinous trisethylsulphinesulphate, Pt{(C2H5)2S}3S04.4H20 ; and platinous 
tris-i-butylsulphinesulphate, Pt{(C4H 9) 2813804 ; C. Rudelius, platinous sulphatobispropyl- 
sulphine, [Pt{(C3H7)aS}2S04], with normal and iso-propyl ; H. LCndahl, platinous sulphatobis- 
butylsulphine,[Pt{(C4H9)28}aS04j, platinous sulphatodibenzylsulphine, lPt{(C4H5CH2)28}2804), 
platinous bisethylenesulphinesulphate, [Pt{(C2H4)282}2]804, platinous ethylenesulphineammino- 
sulphate, [Pt{(C2H4)288}(NH8)JS04 ; platinous etbylenesulphinetriamminosulphate, [Pt(NH3)3- 
{(C2H4)a8a}1804; and platinous sulphatoethylenesulphine, LPt{(C2H4)282}S04]; P. T. Cleve, 
platinous trisanilinediamminosulphate, [Pt(NH3)2(CeH5NH2)3]804 ; L. Ramberg, bisethyl- 
thioglycolatodiamminosulphate, [Pt(NH3)2(H.C0aCH2.S.C2H3)2l804 ; N. 8. Kurnakolf, 
platinous quaterthloacetamide, rPt(CH3.CS.NH2)4]804 ; N. 8. Kumakoff, and W. J. Sell and 
T. H. Easterfield, platinous quaterthiocarbamidesulphate, [Pt{CS(NH2)2}4lS04; K. A. Jensen, 
platinous thiocarbazidosulphate, [Pt(thio)al804. N. 8. Kurnakoff, platinous quaterxantho- 
genamidesulphate, [Pt(NH8.C8.0C2H5)4]S04 ; R. Bunsen, platinous sulphatoxycacodyl, 
[Pt{Asa(CH3)40}S04] ; L. Ramberg, platinous trans-sulphatodlamminobisethylthiolglycol- 
ate, Pt(NH3)2(C02H.CH2.S.C2H5)a.Ha0. J. Petren, platinous quaterethylselenine, 
[Pt{(CaH5)2Sej4]S04 ; platinous sulphatobisethylselenine, fPt{(CaH5)aSe)2S04], platinous 
sulphatotrisethylselenine, [Pt{(C2H5)28o}3S04.4H20, platinous sulphatoethylsulphinepyridine, 
[Pt(C6HBN){(C2H5)2Se}S04], and platinous sulphatoethylsulphlnoethylselenine, [Pt((C2H6)2S}- 

{(C2H5)2Se}S04l. 

L. N. Vauquelin obtained a dark green precipitate by evaporating a mixed 
soln. of platinous and potassium sulphates. The dried mass is black and probably 
represents an impure potassium sulphatoplatinite. At a red heat, it leaves a 
residue of platinum and potassium sulphate. 

E. Frost reported a subsulphide, ammonium subsulphatoplatinite> 2(NH4)2B04. 
Ptg(S04)2.25H20, to be formed by adding alcohol to a mixed soln. of ammonium 
and platinum subsulphate. 

VOL. XVI. 2 D 
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Some sulphates of what is regarded as tervalent platinum have been investigated. 
They a^re here called the platinosic sulphates. M. Del^pine reported that a platinosic 
dihydroxy^drosulphate» Pt(0H)2(HS04).H20, can be obtained by boiling platinum 
with sulphuric acid for a long time when the liquid gradually darkens in colour 
until finally, after 30 hrs., it becomes almost black when it contains about 20 grms. 
of platinum per litre. The soln. can be diluted with water, or it can be evaporated 
to dryness, the residue taken up with water, and when the soln. is treated with half its 
vol. of cone, sulphuric acid, it furnishes black plates. Since at 100° this compound 
loses 1*5 mols. of water per atom of platinum, it might be represented by the 
formula 0{Pt(0H)(HS04)}2.3H20 ; and since it can be converted into an equimolar 
mixture of H2PtCl4 and H2PtClfl, it was inferred that the platinum in the compound 
is tervalent. The compound crystallizes from aq. soln. in black, rectangular prisms. 
The compound is extremely soluble in water, cone, sulphuric acid, acetic acid, 
alcohol, and acetone forming reddish-brown soln. with ether it forms a compound 
containing 2 mols. of ether, which is insoluble in ether. Alkali lye precipitates 
from the soln. a dark brown oxide. 

Ac(^ording to M. Blondel, platinosic hydroxydihydrosulphate, Pt(OH)(HS04)2. 
9IH2O, can be represented as Pt2(0H)e(S03)4(0H)2.8JH20, and L. Wohler and 
W. Frey consider it to be a hydrosulphatoplatinosic acid analogous to hydro- 
chloroplatinic acid. M. Blondel, and M. Delepine showed that when platinum 
dissolves in boiling sulphuric acid in an atm. of carbon dioxide, the reaction 
2Pt 4-7112804^^3802 +4H20-|-2(H0)Pt(HS04)2, is reversible ; when air was used, 
twice as much platinum dissolved, and less sulphur dioxide was evolved, owing to 
the oxidation of the sulphur dioxide to trioxide under the influence of the platinum. 
With oxyg(*n, four times as much platinum dissolved, and less still sulphur dioxide 
was evolved. When a mixture of carbon and sulphur dioxides was used, no soln. 
of platinum took place, and, in some cases, platinum was precipitated from soln. 
M. Blondel observed that in J. J. Berzelius’ process for preparing platinic sulphate, 
this compound is in part obtained because platinic oxide is slowly reduced to 
platinosic oxide at about 110°. E. Frost reported that Pt80i3S04.16H20 is pre- 
cipitated when a soln. of platinic sulphate, free from nitric acid, is boiled. 
M. Blondel prepared this compound by reducing a soln. of platinic sulphate in 
sulphuric acid by means of oxalic acid, and L. Wohler and W. Frey employed the 
same reducing agent. The orange-red prisms or plates were found by M. Blondel 
to be triclinic pinacoids with the axial ratios a :h: c™ 1-6236 : 1 : 0-5492, and 
a— 90° 29', j3— 101° 53', and)/=^88° 55' ; the (010) -cleavage is complete. The salt 
effloresces in dry air, and when dried over sulphuric acid under reduced press., it 
forms the stable Pt(0H)(H804)2. This compound does not change at 110°, but 
at 150° it begins to lose sulphur trioxide, and is partially reduced. When exposed 
to moist air for some days it forms a gum-like mass. The aq. soln. decomposes 
slowly in the cold, and more quickly when heated, forming a brown precipitate 
with a variable composition. An excess of hydrochloric acid produces a mixture 
of platinous and platinic chlorides. The acid is dibasic. Although the addition 
of the eq. of 2 mols. of sodium hydroxide forms a crystallizable sodium salt, more 
alkali can be added because the salt is gradually polymerized with the liberation 
of acid in a colloidal form. When an excess of the alkali lye is added to a boiling 
soln., a polymerized form of platinum sesquioxide is precipitated. Sodium, potas- 
sium, and barium hydroxides and the oxides of thallium, iron, and silver form 
crystallizable salts. Aq. soln. of the acid give no precipitate at first with barium 
chloride, but they do so after standing some time. This acid therefore has some 
analogies with the complex sulphates of iron and chromium studied by A. Recoura. 
L. Wohler and W. Frey found that the titration with a soln. of potassium perman- 
ganate agrees with the assumption that the compound contains tervalent platinum. 

The platinic dihydroxyhexammino-/i-aminodisulphate, [(OH)(NH3)3Pt(NH2)- 
Pt(NH3)3(0H)j(S04)2 of P. T. Cleve, obtained in snow-white needles by the action 
of dil. sulphuric acid on the corresponding nitrate, has been regarded as platinosic 
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hydrozsrtetramminosi^^ Pt(0H)(S04).4NH3.H20. M. Delepine prepared 
potassium platiuosic sulphate K2S04.Pt2(S04)3.2H20, orKPt(S04)2.H20, by adding 
potassium sulphate to a soln. of platinum in sulphuric acid ; and M. Blondel, by 
adding a potassium salt to a soln. of platinosic hydroxydihydrosulphate. The 
straw-yellow needles or prisms are stable at 150°. The salt is sparingly soluble in 
water ; it is decomposed by boiling water ; and, in time, in cold water, impure 
hydrated platinosic oxide is precipitated. It is vigorously reduced by alcohol. 
M. Blondel obtained orange-red prisms of sodium platinosic sulphate, Na2S04. 
Pt2(S04)3.8H20, or NaPt(S04)2.4H20, in a similar manner. The monoclinic prisms 
have the axial ratios a:b: c=l*1127 : 1 : 0*6898, and j8=94° 31'. The crystals 
do not effloresce in dry air ; at 100° water is slowly given off and an uncrystallizable 
product is formed. The salt is freely soluble in water. M. Blondel also obtained 
crystalline silver platinosic sulphate, Ag2S04.Pt2(S04)3.nH20 ; barium platinosic 
sulphate, Ba804.Pt2(S04)3.nH20 ; thallbus platinosic sulphate, Tl2S04.Pt2(S04)3. 
nH20 ; and ferrous platinosic sulphate, FeS04.Pt2(S04)3.yiH20. M. Blondel’s 
compounds, together with the sulphatoplatinosic acid, HPt(S04)2.6H20, are con- 
sidered by H. D. K. Drew and H. J. Tress to be salts of tervalent platinum. 

D. Schou prepared platinous dichlorodiamminochlorocarbonate,2[Pt(NH3)2Cl2|- 
[{Pt(NH3)2Cl2}2(C03)], by mixing a soln. of potassm chloroplatinite in water 
at 40° with a mixture of ammonium hydrocarbonate and water, and then passing 
carbon dioxide through the soln. until it acquires an indigo-blue colour and 
some quantity of a blackish -blue precipitate is deposited. The soln. is pre- 
cipitated with alcohol, and the precipitate washed successively with water and 
alcohol, and dried by exposure to the air. It forms small crystals and aggregates, 
is sparingly soluble in water, insoluble in alcohol and ether, is gradually decomposed 
by cold hydrochloric acid, and, by boiling with the acid, is converted into platinous 
dichlorodiammine. When boiled with ammonia, a small quantity remains undis- 
solved, and the soln. when saturated with hydrogen chloride and treated with 
potassium chloroplatinite gives a precipitate of Magnus’ green salt, [Pt(NH3)4l- 
PtCl4. When treated with a slight excess of silver nitrate, a yellow soln. of platinous 
dinitratodiammine is obtained. 

N. W. Fischer, and A. von Mussin-Puschkin observed that platinic sulphate, 
Pt(S04)2, is formed when platinum is boiled in sulphuric acid; J. J. Berzelius, 
that soln. of hydrated platinic oxide or of platinic chloride in sulphuric acid furnish 
this sulphate on evaporation ; and E. Davy that the repeated evaporation to dry- 
ness of fuming nitric acid and platinic sulphide furnishes this salt. It was said 
that the black porous mass has a sour, metallic taste, somewhat sharp ; that on 
ignition at a red heat, it leaves metallic platinum behind ; it deliquesces quickly 
in air ; it forms a dark brown soln. with water and with hydrochloric, nitric or 
phosphoric acid, and in alcohol, and ether. J. J. Berzelius said that alkali lye 
precipitates a basic salt from the aq. soln., and J. von Liebig, that alkali lye does 
not precipitate platinic oxide from the aq. soln. All this, said M. Blondel, indicates 
that platinosic hydroxydihydrosulphate was formed ; he also said that normal 
platinic sulphate docs not exist ; and E. Frost added that the chemical individuality 
of neither the normal sulphate nor double salts of the tyj)e K2S04.Ft(S04)2, has 
been established. 

According to L. Stuchlik, the soln. of platinum in sulphuric acid of sp. gr. 
1*840, obtained by M. Margules, by means of an alternating current, deposits 
yellow crystals which retain sulphuric acid after several recrystallizations from 
water. By repeatedly crystallizing the salt from water, in vacuo, large orange 
leaflets of the tetrahydrate, Pt{S04)2.4H20, are obtained. The salt loses water in a 
desiccator, and becomes darker in colour. The anhydrous salt exhibits a green 
metallic lustre. The salt containing sulphuric acid is stable, losing little in weight 
at 100°, and retaining its orange colour. Both salts dissolve readily in water, the 
hydrated salt forms a yellow soln., and the anhydrous salt, a dark soln. The 
yellow soln. deposits a brown basic salt when warmed, sulphuric acid precipitates 



404 


INORGANIC AND THEORETICAL CHEMISTRY 


the hydrated sulphate from the dark-coloured soln. The sulphuric acid soln. of 

M. Margules gives brown precipitates when treated with potash or soda lye ; and 
with aq. ammonia, a pale yellow precipitate is formed. 

B. Gerdes prepared platinic hexamminosulphate, [Pt(NH3)6](S04)2.H20, by 
the action of sulphuric acid or of a soluble sulphate on a salt of the hexammine. 
The white, crystalline powder is almost insoluble in water. L. Tschugaeff and 

N. Vladimirof!, and W. Palmaer prepared platinic chloropentamminosulphate, 
[Pt(NH3)5Cl]2(S04)3 ; and I. I. Tscherniaeff prepared [Pt(NH3)5(H20)](S04)2, and 
Pt(NH3)6(0H)(HS04)S04. P. T. Cleve prepared platinic dihy^xytetrammino- 
SUlphate, [Pt(NH3)4(0H)2]S04, by boiling the corresponding hydroxysulphato- 
tetramminosulphate with an equivalent amount of barium hydroxide ; 0. Carlgren 
and P. T. Cleve, and A. Werner, by the action of hydrogen dioxide on a warm soln. 
of platinous tetramminosulphate, and recrystallizing from hot water ; and 
N. Tarugi, by the action of a cone, ammoniacal soln. of ammonium persulphate 
on an excess of an aq. soln. of platinic chloride, and warming the mixture to dissolve 
the ammonium chloroplatinate which is first precipitated, and when the liquid is 
decolourized* the salt separates out. The prismatic crystals do not lose weight 
over cone, sulphuric acid, or at 100°. The salt is sparingly soluble in boiling water. 
A. Werner gave for the conductivity, /li, of a soln. with a mol of the salt in 125, 
250, 500, and 1000 litres, respectively, 134*38, 162*36, 181*61, and 196*53, in agree- 
ment with a 3-ion salt. I. I. Tscherniaeff and S. I. Chorunshenkoff studied the 
ionization constants. Hydrochloric acid forms the dichlorotetramminochloride ; 
and barium chloride precipitates all the sulphate. 0. Carlgren and P. T. Cleve, 
and A. Werner obtained the tetrahydratCy and 0. Carlgren and P. T. Cleve, the 
monohydrate. P. T. Cleve prepared platinic hydroxysiilphatotetramminosulphate, 
[Pt(NH3)4(0H)(S04)]2S04.3H20, by boiling an aq. soln. of platinic dibromo- 
tetramminosulphate with about two molar proportions of silver sulphate until 
all the bromide is precipitated ; and A. Werner, by boiling an aq. soln. of platinous 
tetramminosulphate with two molar proportions of bromine added drop by drop. 
The soln., filtered hot, furnishes tabular crystals on cooling. The salt is sparingly 
soluble in water. Barium salts precipitate from the soln. only one-third the sulphate ; 
cone, sulphuric acid forms a colourless soln. C. Gerhardt, and C. Weltzien pre- 
pared platinic disulphatodiammine, [Pt(NH3)2(S04)2] by dissolving the hydroxide 
in sulphuric acid ; and P. T. Cleve prepared the trihydrate. P. T. Cleve prepared pla- 
tinic teans-dihydroxysulphatodiammine, fPt(NH3)2(0H)2(804)J.H20, by the action 
of silver sulphate on the corresponding chloride. The straw-yellow crystalline salt 
is sparingly soluble in water ; and he also obtained platinic cis-dihydroxysulphato- 
diammine. E. Davy obtained what P. T. Cleve considered to be platinic sulphato- 
tetramminohydroxide, [Pt(NH3)4S04](0H)2, by boiling a soln. of platinic sulphate 
neutralized with ammonia for a few minutes, and when the soln. is decolourized 
allowing it to cool. The pale brown powder detonates slightly when heated ; it is 
insoluble in water. A. R. Klien studied the action of water, acids, and alkaline soln. 
P. T. Cleve obtained platinic sulphatotetranmunosulphate, [Pt(NH3)4S04]S04.H20, 
by the action of cone, sulphuric acid on the hydroxynitratotetramminonitrate. 
The white salt loses f mol. of water at 100°, there is no further loss at 120°, and 
decomposition occurs at 130°. P. T. Cleve reported platinic dihydroxyhexammino- 
/i-4iaminesnlphate, [(0H)(NH3)3Pt(NH2)2pt(NH3)3(0H)J(S04)2, by the action of 
sulphuric acid on the corresponding nitrate. 

H. Alexander prepared platinic tetrahydroxylaminesidplm [Pt(NH20H)4]- 
(804)21120, by digesting the hydroxide, chloride, or oxalate with the theoretical 
amount of sulphuric acid on a water-bath, filtering the hot liquid, and allowing it 
to cool. R. Uhlenhuth employed a similar process, and said that the crystals are 
triclinic prisms. According to H. Alexander, the salt loses about 3*3 per cent, of 
water at 80° to 90°, and it decomposes at 100° with a slight detonation. It is 
sparingly soluble in cold water, and readily soluble in hot water with a slight 
decomposition. The neutral aq. soln. decomposes on a water-bath with the separa- 
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tion of brown flecks, and of platinum. It can be recrystallized from water, or from 
dil. sulphuric acid. F. Hoflmann reported platinic dihydroxylaminediammino- 
SUlphate, [Pt(NH3)2(NH20H)2](S04)2, by the action of the corresponding chloride 
on silver sulphate, or by the action of the theoretical amount of sulphuric acid on 
the oxalate. The yellow, prismatic crystals are soluble in water at ordinary temp. ; 
the soln. becomes turbid at 30°. P. T. Cleve described platinic hydroxyacetato- 
tetramminosulphate, [Pt(NH3)4(0H)(C2H302)]S04.1iH20. W. J. Pope and 
S. J. Peachey prepared trimethyl platinic sulphate, {(CH3)3Pt}2S04.2H20, by the 
action of dil. sulphuric acid on the corresponding hydroxide. 

As in the case of the hydroxy chloroplatinic acids, H2pt(OH)0-_,iCl,j, so with 
the basic platinic sulphates, there may be a series of hydroxysulphatoplatinic 
acids involving H2Pt(0H)4S04, H2Pt(0H)2(S04)2 and H2Pt(S04)3. The soln. of 
platinum, in sulphuric acid, free from nitric acid, was found by E. Prost to deposit 
a brick-red powder 4Pt(0H)4.Pt(0H)2S04.3H20 ; and K. Ruer obtained a 
chocolate-brown powder, Pt02.3Pt(0H)4.Pt(0H)2S04, containing a small propor- 
tion of a platinous salt. There is nothing here to establish the chemical individuality 
of the products. As indicated above, E. Davy obtained a black mass, by the action 
of fuming nitric acid on platinic sulphide, which approximated in composition to 
'platinum dioxysulphate, Pt02S04, and E. Prost obtained 4Pt(0H)4.Pt(0H)2S04. 
3H2O from cold soln., and Pt80i3S04.16H20 from boiling soln. M. Blondel said 
that no such compound as Pt02S04 has been proved to exist. 

According to M. Blondel, at 0°, hydrated platinic oxide dissolves slowly in 
sulphuric acid, diluted with its own vol. of water, and there separates from the 
soln. orange-yellow, microscopic needles of tetrabydroxysulphatoplatinic acid, 
H2Pt(0H)4(S04).H20. He said that this represents the composition of what is 
usually designated normal platinic sulphate. This compound is not soluble in 
water, and it is decomposed forming free acid and hydrated platinic oxide. It 
loses 3 mols. of water at 100° to form hydrodioxysuphatoplatinic acid, H2Pt02(S04), 
which is soluble in water and easily polymerized. Some basic ammines are indicated 
above. 

1. 1. Tscherniaefi and A. N. Fedorova prepared platinic chloroethylenediamino- 
triamminosulphate, [Pten(NH3)3Clj2(S04)3, from the corresponding chloride ; and 
A. P. Smirnoff, platinic trispropylenediaminosulphate, LPt{C3ll6.N2H4)3 1(804)2. 
J. Gros, and W. Palmaer prepared platinic dicUorotetramminosulphatc, 
[Pt(NH3)4Cl2JS04, by treating the corresponding nitrate or chloride with warm, 
dil. sulphuric acid, or with sodium sulphate. Crystals of the dihydrate separate 
out on cooling. The dihydrate loses no water over sulphuric acid, but at 100°, 
J. Gros, and P. T. Cleve obtained the anhydrous salt. C. Weltzien, and C. Gerhardt 
also obtained the anhydrous salt, as a crystalline powder, by the action of cone, 
sulphuric acid on the corresponding nitrate. According to P. T. Cleve, the 
anhydrous salt is sparingly soluble in hot and cold water ; and C. Grimm found 
the dihydrate to be sparingly soluble in cold water, and freely soluble in hot water ; 
it can be recrystallized by cooling hot soln. ; nitric and hydrochloric acids form the 
corresponding salts. Barium salts precipitate the sulphate ; and silver salts 
produce a turbidity with aq. soln. which have been boiled for a long time. P. T. Cleve 
prepared platinic cUorosulphatotetranuninosulphate, [Pt(NH3)4Cl(S04)l2S04, or 
[Pt(NH3)4Cl2]S04.[Pt(NH3)4(S04)]S04, by the action of sulphuric acid on the 
phosphatotetramminochloride. P. T. Cleve prepared platinic hydroxysulphatote- 
tranaminochloride, [Pt(NH3)4(0H)(S04)JC1.2H20, by treating the sulphate with 
one-third molar proportions of barium chloride. The colourless or pale yellow, 
4-sided prisms of the dihydrate become anhydrous at 100° to 110°. At a higher 
temp, the salt is decomposed. It is soluble in cold, and very soluble in hot water. 
Ammonium sulphide gives a dark brown precipitate ; cone, soda lye dissolves the 
salt and no ammonia is evolved when the liquid is boiled ; hydrochloric acid forms 
dichlorotetramminochloride ; barium chloride, and sodium phosphate give no 
precipitates ; silver nitrate forms a precipitate at once ; ammonium oxalate forms 
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a white precipitate ; potassium chromate, a lemon-yellow precipitate ; and 
potassium dichromate, an orange-red precipitate. Sodium chloroplatinate pre- 
cipitates orange plates of platinic hydroxysnlphatotetrainiiiinocbloroplEtixiatds 
fPt(NH3)4(0H)(S04) | 2 PtCl 6 . 2 H 20 . L. A. Tschugaeff and 1 . 1 . TscherniaefI prepared 
golden yellow platinous tetramminosiilphatoh^lroxycUoroplat^ [Pt(NH3)4]2> 
(S04)(PtCl4)2(0H)2, by the action of ammonium persulphate on Magnus’ salt. 
It is decomposed by washing with water at ordinary temp. ; the dry salt oxidizes 
alcohol to aldehyde ; and forms a stable complex with pyridine. K. A. Jensen 
measured the dipole moment of platinous ethylsulphinosulphate, PtS04{(C2H5)S}2. 

P. T. Cleve prepared platinic dibromotetramminosulphate, [Pt(NH3)4Br2JS04, 
by adding bromine to a hot cone. soln. of platinous tetramminosulphate. The 
lemon-yellow prisms are sparingly soluble in water ; silver sulphate precipitates 
all the bromine, forming [Pt(NH3)4(0H)(S04)J2S04.3H20, and with one molar 
proportion of bromine, there is formed platinic bromosulphatotetramminosulphate> 
[Pt(NH3)4Br(S04)]2S04.H20, in sulphur-yellow needles, which are dehydrated at 
150 °. The salt is freely soluble in hot water ; two-thirds of the contained sulphate 
is precipitated by a soluble barium salt ; an excess of sodium bromide forms dibro- 
motetramminobromide ; and hydrochloric acid forms bromochlorotetrammino- 
chloride. P. T. Cleve prepared platinic liydroxysulphatotetramminobromide» 
[Pt(NH3)4(0H)(S04)]Hr.2H20, in colourless or pale yellow plates, by mixing 
equimolar proportions of barium bromide, and the corresponding sulphate ; filtering ; 
and evaporating for crystallization. P. T. Cleve also prepared platinic bromo- 
sulphatotriamminobromide, [Pt(NH3)3{S04)BrJBr.H20, by adding bromine to 
platinous triamminosulphate. The yellow needles dissolve in water, and lose half a 
mol. of water at 100 ° to 1 10 °. P. T. Cleve obtained platinic dibromohexammine-/i- 
diaminosulphate, [Br(NH3)3Pt(NH2)2Pt(NH3)3BrJ(S04)2.2H20, by the action of 
sulphuric acid on the corresponding nitrate. 

P. T. Cleve reported platinic diiodotetramminosulphate, [Pt(NH3)4l2]S04, by 
the action of tincture of iodine on platinous tetramminosulphate. The rhombic, 
dull red prisms are sparingly soluble in water, and the aq. soln. is decomposed when 
boiled. P. T. Cleve obtained platinic hydroxyiodotetramminosulphate, [Pt(NH3)4- 
(0H)IJS04.H20, by the action of hydrogen dioxide on a soln. of platinous diiodo- 
tetrammino-/x-diimidosulphatotetramminoplatinite. The reddish brown, octa- 
hedral crystals are sparingly soluble in water ; barium chloride precipitates all the 
sulphate from the aq. soln. P. T. Cleve prepared platinic diiodohexammino-/Li- 
diaminosulphate, [I(NH3)3Pt(NH2)2Pt(NH3)3lJ(S04)2, by the action of dil. sulphuric 
acid on the corresponding nitrate. 0 . Carlgren and P. T. Cleve, and P. T. Cleve 
obtained platinic diiodohexammine-/x-diimidosulphatotetramminoplatinous sul- 
phate, [l(NH3)3Pt(NH)2Pt(NH3)3l]S04.[Pt(NH3)4]S04, by the action of sulphurous 
acid on the corresponding nitrate. The yellowish crystals are sparingly soluble in 
boiling water. Barium chloride precipitates from the aq. soln. all the sulphate ; it 
is soluble in 3 per cent, hydrogen dioxide forming the hydroxyiodotetrammino- 
sulphate, etc. ; dil. hydrochloric acid forms iodochlorotetramminochloride, etc. ; 
and silver nitrate precipitates the iodide. C. W. Blomstrand prepared platinic 

sulphatodinitritotetrammine, [Pt(NH3)4(N02)2S04]. 
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§ 29. The Platinum Carbonates 

No platinum carbonates have been prepared, but some complex carbonates are 
known. J. Reiset i obtained platinous tetiamminocarbonate [Pt(NH 3 ) 4 ir 03 .H 2 (), 
by the action of atm. carbon dioxide on a soln. of the corresponding hydroxide ; 
and M. Peyrone, by the action of potassium carbonate on the corresponding chloride 
at 40° to 50°. By saturating a soln. of the hydroxide with carbon dioxide, J. Reiset 
obtained platinous tetramminohydrocarbonate, [Pt(NH3)4](HC04)2, as a white, 
crystalline powder which is not decomposed at 120°. When this salt is boiled with 
water there is formed platinous tetramminocarbonatohydrocarbonate, [Pt(NH3)4|- 
C03.[Pt(NH3)4](HC03)2, as a white crystalline powder which begins to 
decompose at 200°. B. Gerdes obtained platinic dihydroxyheptamminotetracar- 
bonate, Pt2(NH3)7(0H)2(HC03)4, by electrolyzing, with an alternating current, for 
some hours, soln. of ammonium carbonate with platinum electrodes, at 40° to 50°, 
and cooling. 8. G. Hedin described platinous quaterpyridinetetramminocar- 
bonatohydrocarbonate, [Pt(C5H5N)4C03.Pt(NH3)4j(HC03)2.16H20, by treating the 
sulphate with barium hydroxide, and passing carbon dioxide into the filtered soln. 
Crystals are obtained by evaporation on the water-bath. The hexadecahydrate 
at 70° passes into the tetrahydrate, which decomposes as more water is driven off. 
8. G. Hedin prepared platinous carbonatobispyridine, [Pt(C5H5N)2C03| ; and 
C. Enebuske, platmous carbonatobismethylsulphine, lPt{(CT3)2^2C03l. 

lyzing with an alternating current an ice-cold soln. of ammonium carbonate, 
and, after 12 hrs., filtering off the white deposit, washing it with cold water, dis- 
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solving it in dil. soda lye, diluting the soln. with water and then saturating it with 
carbon dioxide ; and by treating a soln. of the corresponding chloride with sodium 
carbonate. The white powder, consisting of octahedral crystals, is insoluble in 
water. L. A. Tschugaeff, and L. A. Tschugaeff and N. VladinairofE prepared platinic 
chloFopentamminocarbonate, [Pt(NH3)5Cll2(C03)3. M. Raewsky prepared platinic 
hydroxycUorotetramminocarbonate, [Pt(NH3)4(0H)Cl]C03.H20, by treating the 
corresponding nitrate with ammonium carbonate, and allowing the mixture to 
stand for 24 hrs. The caseous precipitate becomes crystalline if the soln. is boiled. 
P. T. Cleve used sodium carbonate as precipitant. The white or pale yellow, 
prismatic crystals decompose at 140 ° to 150 °. P. T. Cleve prepared platinic 
cUorocaxbonatotetraniminocarbonate, [Pt(NH3)4Cl(C03)]2C03, by adding platinic 
dichlorotetramminonitrate to a boiling soln. of ammonium carbonate. The white 
powder decomposes when heated without detonation . It dissolves in nitric acid with 
the evolution of carbon dioxide. P. T. Cleve also prepared platinic bromocarbonato- 
tetramminocarbonate, [Pt(NH3)4Br(C03)]2C'03.2H20, in an analogous way. The 
crystalline powder loses ammonia at 140 °, and at a higher temp, decomposes with 
a hissing noise. L. A. Tschugaeff and W. Chlopin obtained platinic hydroxy- 
pentamminocarbonate» [Pt(NH3)5(0H)j2{C03)3, by the action of ozone on a mixture 
of ammonia, ammonium carbonate, and platinous cis-dichlorodiammine. 

K. A. Hofmann prepared platinous thiocarbonatodiammine, [Pt(NH3)2CS3], by 
crystallization from a mixture of potassium chloroplatinite, cone, ammonia, and 
carbon disulphide. In vacuo, over sulphuric acid, the salt becomes anhydrous. 
The red needles are insoluble in water, aq. ammonia, or soda lye at ordinary temp., 
but when heated, with the two latter, there is formed a pale reddish-yellow liquid. 
A soln. of sodium nitroprusside gives no colouration when dil. soda lye is added ; 
and when boiled with methyl iodide, no mercaptan or methylsulphine is formed. 
Red needles of platinous dichlorotetramminothiocarbonate, [Pt(NH3)2Cl2l. 
[Pt(NH3)2CS2j, were also prepared. A mixture of ammonium chloroplatinite, aq. 
ammonia, and carbon disulphide also furnishes black crystals of platinous ammino- 
thiocarbonate, [Pt(NH3)C2S5j2, which is soluble in soda lye. 
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§ 30. The Platinum Nitrates 

P. T, Cleve 1 treated platinous tetramminosubhydroxidc, Pt2(NH3)4(OH)2, 
with dil. nitric acid, and obtained a black, amorphous mass of platinum tetrammino- 
subnitrate, 2PtN03.4NH3, or Pt2(NH3)4(N03)2. It explodes strongly when heated. 

J. J. Berzelius said that some platinous nitrate, Pt(N03)2, is formed when the 
greenish brown soln. of hydrated platinous oxide in dil. nitric acid is evaporated to 
dryness ; but some platinic nitrate is formed at the same time, and this the more, 
the greater the excess of nitric acid employed. J. Reiset crystallized platinous 
tetramminonitrate, [Pt(NH3)4](N03)2, from the filtrate obtained from mixed soln. 
of the corresponding chloride and silver nitrate ; M. Peyrone obtained it by mixing 
the corresponding chloroplatinite with nitric acid, and P, T. Cleve, by mixing it with 
silver nitrate ; and B. Gerdes, by electrolyzing with an alternating current a soln. 
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of ammonium carbonate with platinum electrodes, at 40° to 50°, evaporating the 
filtrate, precipitating with absolute alcohol, and purifying by dissolution in water 
and precipitation with alcohol. The salt appears in colourless needles, or mono- 
clinic prisms, which, according to Q. Sella, and A. E. Nordenskjold, have the 
axial ratios a:h: c=l*3549 : 1 ; 1-0177, and j8=112° 49', the (110)- and (101)- 
cleavages are complete ; the (001) -cleavage is incomplete. The salt begins to lose 
weight at 200°, and it detonates like gunpowder at higher temp. M. Peyrone 
observed that 100 parts of boiling water dissolve about 10 parts of salt, and J. Reiset 
added that the aq. soln. is neutral. B. Gerdes observed that water converts the salt 
intoplatinic hydroxynitratotetramminonitrate; chlorine, bromine, oriodineforms the 
corresponding platinic halogeno-nitrate, [Pt(NH3)4X2](N03)o ; nitric acid contain- 
ing nitrogen trioxide gives sky-blue octahedral crystals of platinic dinitritotetram- 
minonitrate ; and M. Peyrone, that when the salt is boiled with nitric acid and 
alcohol, a yellowish white, insoluble precipitate is formed, and fumes are given off 
which excite tears and affect the olfactory organ, and when condensed by cool- 
ing with a soln. of the undecomposed salt in nitric acid, a blue substance is 
obtained. 

P. T. Cleve obtained platinous nitratotriamminonitrate, [^^(^143)3X03]- 
NO3.H2O, from a soln. of the corresponding chlorotriamminochloroplatinite and 
silver nitrate. The white, or pale yellow, crystalline mass decomposes violently 
when heated ; and bromine forms platinic bromodinitratotriamminobromide. 
A. Werner stated that hydrochloric acid produces platinous chlorotriammino- 
chloride ; and potassium chloroplatinite, platinous tetramminochloroplatinite. 

J. Reiset prepared platinous trans-dimtratodiammine» [Pt(NH3)2(N03)2l, by 
the action of silver nitrate on a soln. of the trans-diiododiammine — P. T. Cleve 
used the dichlorodiammine, in which case, added L. Ramberg, the product is always 
contaminated with chloride. The pale yellow, crystalline mass decomposes when 
heated. P. T. Cleve found that the salt dissolves slowly in warm water, and J. Reiset 
added that the aq. soln. reacts acidic. P. T. Cleve observed that chlorine, and aqua 
regia convert the salt into platinic tetrachlorodiammine ; J. Reiset, that ammonia 
converts it into platinous tetramminonitrate ; and P. T. Cleve, that with the vapour 
of hyponitrous acid, the soln. becomes blue, and forms dinitritotetrammine. 
L. Ramberg studied the evolution of ammonia when heated with sodium hydroxide. 
P. T. Cleve observed that ferric chloride is reduced to ferrous chloride ; potassium 
ferrocyanide gives a green colouration in a few hours, and potassium ferricyanide, 
a brownish-red colouration ; sodium hydrophosphate gives a pale yellow, crystalline 
precipitate ; potassium chromate and dichromate, dark brown precipitates ; and 
sodium chloroplatinate, a dark brown soln,, and a precipitate of platinic tetra- 
chlorodiammine. P. T. Cleve also prepared platinous cis-Anitratodiammine in an 
analogous manner. R. Uhlenhuth described platinous tetrahydroxylaminenitrate, 
[Pt(NH20H)4j(N03)2, prepared in colourless needles, by the action of dil. nitric 
acid on the hydroxide. F. Hoffmann prepared platinous dihydroxylaniinediam- 
minonitrate, LPt(NH3)2(NH20H)2j(N03)2, by the action of barium nitrate on the 
cis-sulphate. 

A. Hantzsch and F. Rosenblatt described platinous quatermethylaminonitrate, 
rPt(CH2NHa)4l(N08)2. F. G. Mann, platinous bM-methyldimethylenediamlnonitrate, 
[Pt{CH(CH8)(CHa.NHa)a}2l(N03)2. H. Wolffram, and A. Johnsen, platinous quaterethyl- 
aminenltrate, [Pt(CaH6NH8)4](N08)a ; P. T. Cleve, platinous bisethylaminediamminonitrate, 
[Pt(CaH5NHg)2(NH3)a](N08)a, and platinous trans-bisanillnediamminonitrate, [Pt(NHa)a- 
(CeHjNHalaKNOjla, and platinous cis-bisanilinediamminonitrate ; L. A. Tschugaeff and 
W. SokolofI ; platinous bispropylenediaminenitrate, LPt{CsHe(NH 2 )a} 2 ](N 03 ) 2 , from 
a-propylenediarnine ; S. G. Hedin, platinous quatorpyridinenitrate, rPt(C5H5N)4J(N08)2 ; 
platinous quaterpyridinehydronitrate, [Pt(C8H5N)4l(NOa)2-2HN03 ; platinous trans-dinitrito- 
bispyridine, [Pt(C5H5N)g(NOa)2] ; also platinous cis-dinltritobispyridine. L. Ramberg, platinous 
nitratoethylthioglycolatodiammine, [Pt(NH 8 )a(N 03 )(C 0 a.CH 2 .S.CaH 5 )J ; G. T. Morgan and 
F. H. Burstall obtained a complex with dipyridyl. 

C. Enebuske described platinous quatermethylsulphinenitrate, [Pt{(CH3)aS} 41(^03) 2» 
and platinous quaterethylselenine, lPt{(CaH5)aSe}4](N03)a ; platinous dinitratobismethylsul- 
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phine, lPt{(CH 3 ) 2 S)a(N 08 ) 8 ] ; J. Petren, C. W. Blomstrand, and H. LOndahl, platinous traM- 
dinitratobisethylsulphine, (Pt{(02H5)2S}2(NO8)2l, and platinous eis-dinitratobisethylsulphlne ; 
H. LOndalil, platinous nitratotrisethylsulphinenitrate, [Pt{{C2H5)2S}8(N0a)]N03 ; C. Rudelius, 
platinous trans-dinitratopropylsulphine, | Pt{(C3H7)2S}2(NO,)2], and platinous cis-dinitratopropyl- 
sulphine ; with normal, and iso-propyl ; and platinous trans-hydroxynitratopropylsulphino, 
(Pt{(C8H7)2S}2(0H)(N03)J. K. A. Jensen studied the dipole moments of these salts. 
M. Weibull, and H. Ldndahl, platinous trans-dinitratobutylsulphlne, rPt^{(^ 4 H 8 )gS} 2 (N 08 ) 2 ], 
and platinous cis-dinitratobutylsulphine, with normal and iso-butyl. ; N. S. Kumakoff, platinous 
quaterthiocarbanUdonitrate, [Pt{CS(NH2)2}4l(N08)2 ; J. Petren, platinous dinitratobis- 
ethylselenine, (Pt{(C2He)2Se)2(N03)2l, platinous dinitratopyridineethylselenine, [Pt(CBH5N)- 
{(C2HB)2Se}(N03)2J, and platinous dinitratoethylsulphlnethylselenine,[Pt{(C 2 H 5 ) 2 S}{(C 8 H 5 )aSe}- 
(N 08 )aJ; andH. L 6 ndahl, platinous hydroxynitratobisbenzylsulpliine,[Pt{(CeH5CH2)8S}2(OH). 
(NOa)], and platinous dinitratoetbylenedisulphine, [Pt{(C 2 H 4 )aSa}(N 08 )aJ ; and L. Ramberg, 
platinous nitratoethylthioglycocolatoammine, [Pt(NH3)(C0a.CHa.S.CaHB)(N08)1. 

K. A. Jensen studied trans- platinous dinitratobistriethylphosphine, fPt((C2H5)3P}a(N03)a]. 
P. 8 ohiitzonberger and C. Fontaine described platinous dinitratoethylpbosphito, 
I Pi {P(0C2W6)3)(N08)2], platinous hydroxynitratosilverphosphite, [Pt{P(OAg)8)(N08){OP(OH)- 
(OAg)}], associated with [Pt{P(OAg) 3 )Cl{OP(OH)(OAg)}] ; and platinous dinitratoethyl- 
phosphite, [Pt{P(0C2HB)3}(N03)2]2 ; P- Bunsen, platinous dinitratoxycacodyl, rPt{As2(CH3)40 }- 
NOalal ; and L. A. Psehugaeff and co-workers ; platinous dihydrazinoctoethylcarbyl* 
aminonitrate, [(C2H6.NC)4Pt(N2H8)2Pt(C2H6.NC)4j(N03)2.2H20. 

J. Petren described platinous chloronitratobisethylselenine, [Pt{(C2H5)2Se}2- 
C1(N03)] ; platinous chloronitratoethylsulphinethylselenine, [Pt{(C2H5)2S}- 
{(C2H5)28e}(.l(N03)] ; L. Ramberg, platinous nitratoethylthiolacetatodiammineg 
Pt(NH3)2(N03)(C02.CH2.S.C2H5) ; platinous nitratoethylthiolacetatomonammine» 
Pt(NIl3)(N()3)((X)2.CH2.S,C2H5) ; sodium dinitratobisethylthiolacetatoplatinite, 
Pt(N 03)2(C()2Na.CH2.S.02H6)2 ; and platinous trans-dinitratobisethylthiolacetato- 
diammine, Pt(NH3)2(N03)2(C62.CH2.S.C2H5)2.H20 ; and P. Schiitzenberger and 
V. Fontaine, platinous chloronitratoethylphosphate, [Pt{P0(0C2H5)3}Cl(N03)j2. 

E. Prost obtained a basic salt platinosic oxynitrate, 3 Pt 02 .Pt(NC) 3 ) 2 . 5 H 20 , by 
evaporating a soln. of hydrated platinic oxide in (jonc. nitric acid. The red mass is 
insoluble in water. P. T. Cleve’s products may be platinosic compounds : platinosic 
dihydroxyhexammino-/>c-dianiidonitrate, [(OH)(NH3)3Pt(NH2)2Pt(NH3)3(OH)]- 

(N03)4.2H2C obtained by the action of silver nitrate on a boiling soln. of fI(NH3)3- 
Pt(NH2)2Pt)NH3)3ll(N03)4 ; or by crystallization from [(N03)(NH3)3Pt(NH2)2- 
Pt(NH3)3(N03) |(N03)4.4Il20. The white, crystalline dihydrate becomes anhydrous 
at 100 ° ; and it detonates like gunpowder if heated to a higher temp. It is 
sparingly soluble in cold water but soluble in hot water. Hydrochloric acid con- 
verts it into the dihydroxychloride ; and sulphuric acid, into the dihydroxysulphate, 
potassium iodide and bromide, and ammonium oxalate give precipitates. If the 
salt be boiled with nitric acid, there is formed platinosic nitratohexammino-fi- 
diamidonitrate, [(N03)(NH3)3Pt(NH2)2Pt(NH3)3(N03)l(N03)4.4H20. Water re- 
produces the original salt. The tetrahydrate becomes anhydrous at 100 °. Bromine 
converts it into platinosic dibromohexammino-zx-diamidonitrate, [Br(NH3)3- 
Pt(NH2)2Pt(NH3)3Br](N0g)4.2H20 ; and with iodine, platinosic ^iodohexammino- 
/i-diamidonitrate, [ I(NH3)3Pt(NH2)2Pt(NH3)3lJ(N03)4.3(or 4)H20. The pale orange 
cr3^stals become anhydrous at 100 °, and detonate at a higher temp. If the dibrom- 
salt is treated with an excess of ammonia, there is formed platinosic dibromo- 
hexammino-/i-diinudonitrate^ [Br(NH8)3Pt(NH)2Pt(NH3)3BrJ(N03)4 ; and if 
a boiling soln. of platinic diiodotetramminonitrate be treated with an excess 
of ammonia, platinosic diiodohexammino-fi-diimidonitrate, [I(NH3)3Pt(NH)2- 
Pt(NH3)3l](N03)4, is formed. 

J. J. Berzelius obtained a soln. of platinic nitrate, Pt(N 03 ) 4 , by dissolving 
hydrated platinic oxide in nitric acid ; by decomposing a soln. of platinic sulphate 
with an eq. quantity of barium nitrate and filtering ; and by adding potassium 
nitrate to a soln. of platinic chloride as long as potassium chloroplatinate is deposited 
— there is some doubt about the third process. When the dark brown liquid is 
evaporated, it forms a liquid of the consistency of honey, and it is partially soluble 
in water leaving as a residue a basic nitrate. L. Wohler electrolyzed a nitric acid 
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soln. of platinic nitrate and obtained on the platinum anode an ochre-yellow film, 
soluble in hydrochloric and sulphurous acids, but insoluble in dil. nitric and sulphuric 
acids. It has an acidic reaction towards litmus. The deposit is a basic platinic 
nitrate. E, Koefoed reported platinic nitrosyltetranmiinohydronitrate Pt(NH3)4- 

(N0)(N03)4:hn03. 

B. Gerdes obtained platinic hezamminonitrate, [Pt(NH 3 )Q](N 03 ) 4 , by the action 
of nitric acid on the carbonate. The colourless needles arc easily soluble in water. 
I. I. Tscherniaeff and S. I. Chorunshenkoff studied the ionization constants. 
A. Werner and A. Miolati measured the electrical conductivity of platinic dinitra- 
totetramminonitrate, [Pt(NH3)4(N03)2l(N03)2. W. Odlin^, C. Gerhardt, and 
P. T. Cleve described platinic tctranitratodiamniine, [Pt(NH3)2(N03)4], prepared 
by the action of an excess of nitric acid on the dihydroxydinitratodiammine. 
The colourless or pale yellow powder consists of prisms, insoluble in cold water, 
sparingly soluble in hot water, and freely soluble in w^ater acidified with nitric 
acid ; the salt crystallizes unchanged from a cooling, hot, aq. soln. Warm hydro- 
chloric acid, and a boiling soln. of potassium chloride form the tetrachloride. 
P. T. Cleve detained platinic trihydroxynitratodiammine, [Pt(NH3)2(0H)3(N03)J, 
by boiling a soln. of the cis-tctrachlorodiammine with silver nitrate ; and adding 
alcohol to tne filtrate. The yellowish white, amorphous precipitate is soluble in 
water. C. Gerhardt, W. Odling, T. Bergman, and P. T. Cleve described platinic 
trans-dihydroxydinitratodiammine, [Pt(NH3)2(0H)2(N03)2l, prepared by the 
action of ammonia on platinic nitrate ; and by boiling the tetrachlorodiammine 
with silver nitrate. The yellowish-white powder, consisting of rhombic or hexagonal 
plates, is sparingly soluble in cold water, and soluble in hot water. The aq. soln. 
reddens litmus. Hydrochloric acid precipitates the tetrachloro-salt from a warm 
soln. ; potassium dichromate gives a cinnabar-red precipitate. C. Gerhardt, 
W. Odling, and 0 . Carlgren and P. T. Cleve described platinic dihydroxytetrammino- 
nitrate, [Pt(NH3)4{0H)2l(N03)2, to be formed by boiling the hydroxy nitrato- 
tetrammine with ammonia ; by the action of hydrogen dioxide on platinous 
tetramminonitratc ; and by the action of barium nitrate on the corresponding 
sulphate. The white powder consists of rhombic plates. The salt detonates when 
heated vigorously. The salt is sparingly soluble in cold water but more soluble in 
hot water — 0 . Carlgren and P. T. Cleve said that 100 parts of cold water dissolve 
0-29 part of salt, and boiling water 2*63 parts. A. Werner obtained no aquo-salt 
by triturating it with nitric acid. C. Gerhardt said that sulphuric acid turns the dry 
salt blue, and red nitrous fumes are evolved. The soln. gives white precipitates with 
ammonium oxalate, sodium hydrophosphate, and sodium carbonate ; no precipitate 
is formed with ammonium chloride ; and hydrochloric acid precipitates dichloro- 
tetramminochloride. C. Gerhardt, W. Odling, C. W. Blomstrand, and P. T. Cleve 
described platinic hydroxynitratotetramminonitrate, LPt(NH3)4(0H)(N03)](N03)2, 
prepared by warming platinous tetramminosulphate or nitrate with cone, nitric 
acid ; by boiling platinic diiodotetramminonitrate with silver nitrate, or, according 
to B. Gerdes, by the action of cold water on the dinitritotetramminonitrate. The 
white crystals decompose with detonation when heated. The salt is sparingly 
soluble in cold water, easily soluble in hot water, and less soluble in nitric acid. 
Hydrochloric acid slowly forms dichlorotetramminonitrate ; ammonium chloride 
gives no precipitate ; cone, sulphuric acid forms sulphatotetramminosulphate ; 
nitric acid gives a white precipitate ; neither potash lye nor aq. ammonia gives a 
precipitate in sat. soln. ; aq. ammonia forms dihydroxytetrammiiionitratc ; 
ammonium carbonate forms carbonatonitratotetramminocarbonate ; ammonium 
oxalate gives a white precipitate ; sodium phosphate forms phosphatotetrammino- 
nitrate ; potassium dichromate forms dinitratotetramminedichromate ; potassium 
chromate gives a yellow precipitate. P. T. Cleve prepared platinic dihydroxynitrato- 
triamminonitrate, [Pt(NH3)3(0H)2(N03)]N03.H20, from silver nitrate and platinic 
bromodinitratotriamminobromide. The white crystalline powder is soluble in 
water. F. M. Jager studied the crystals of platinic trisethylenediaminonitrate. 
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Ptcn3{N03)4.2H20. L. A. Tschugaeff and co-workers prepared platinic carbyl- 
aminohydrazinonitrate. 

A. P. SmimofE prepared platinic trispropyienediaminonitrate, [Pt(C 8 He.NaH 4 ) 3 ](N 03 ) 4 . 
P. T. Clevo described platinic hydroxyacetatotetramminonitrate, [Pt(NH 3 ) 4 ( 0 H)(C 2 H 302 ) 1 - 
(N 03)2 ; h. Ramborg, platinic bisethylthioglycolatodiamminonitrate, [Pt(NHa) 2 (H.C 02 . 
CH2.S.C2Hb) 21(N08)2.H20 ; C. Rudelius, platinic dihydroxydinitratobispropylsulphine, 
[]H{(C3H7)2S}2(0H)2(N08)al; J. Petren, platinic tetranitratobisethylseleninc, [Pt{(CaH 5 ) 3 Se} 8 - 
(N 03 ) 4 l, and platinic dihydroxydlnitratoblsethylselenlne, [Pt{(CaH 5 ) 2 Se} 2 (OH) 2 (N 03 ) 2 ]. 

W. J. Pope and S. J. Peachey prepared trimethyl platinic nitrate, (CH3)3Pt(N03), 
by the action of warm cone, nitric acid on the corresponding hydroxide. 

L. A. TschugaefP and W. Chlopin prepared platinic hydroxypentamminonitrate, 
[Pt(NH3)5(OH) ](N03)3 ; 8.nd L. A. Tschugaeff, W. Palmaer, and L. A. Tschugaeff and 
N. Vladimiroff, platinic chloropentamminonitrate, [Pt(NH3)5Cl](N03)3, in colour- 
less prisms ; and platinic hydroxypentamminonitrate, [Pt(NH3)5(0H)](N03)3, in 
colourless, glistening scales. I. I. Tscherniaeff and A. N. Fedorova, platinic chloro- 
ethylenediaminotriamminonitrate, [Pten(NH3)3Cl](N03)3, by the action of nitric 
acid on the chloride. W. Odling, and P. T. Clove described platinic dinitratotetram- 
minochloride, [Pt(NH3)4(N03)2jCl2, prepared by the action of hydrochloric acid 
on a hot soln. of the hydroxynitratotetramminonitrate. It is deposited as a mono- 
hydrate, but becomes anhydrous at 100°. It is soluble in cold water, and very 
soluble in hot water. Ammonium chloride gives no precipitate in aq. soln. ; potas- 
sium chromate j)recipitates the dinit rat o-chromate ; silver nitrate precipitates all 
the chlorine as silver chloride ; and hydrochloroplatinic acid forms platinic dinitra- 
totetramminochloroplatinate, [Pt(NH3)4(N03)2lPtCl6.2H20. J. Gros, M. Raewsky, 
W. Odling, M. Peyrone, E. A. Hadow, A. Grunberg, and P. T. Cleve prepared 
platinic £chlorotetramminonitrate, [Pt(NH3)4Cl2l(N03)2, by warming platinous 
tetramminochloroplatinite or the corresponding chloride with nitric acid ; 
P. T. Cleve, by passing chlorine into a cone. soln. of platinous tetrammi nonitrate ; 
and C. Gerhardt, from the mother-liquor obtained in the preparation of hydroxy- 
chlorotetramminonitrate. The salt is sometimes called Gros' nitrate; and its 
constitution was discussed by J. J. Berzelius, C. Gerhardt, C. Claus, C. Weltzien, 
H. Kolbe, G Grimm, C. H. D. Bodeker, H. Schiff, C. W. Blomstrand, W. Odling, 
A. Geuther, and C. F. Rammelsberg. The colourless or pale yellow prismatic 
crystals were found by C. F. Rammelsberg to be monoclinic, and to have the axial 
ratios a\h: c— 0*7544 : 1 : 0*7190, and j8=109° O'. M. Raewsky said that the salt 
decrepitates when heated, and then gives off ammonium chloride, water, etc., 
leaving platinum behind. N. 8. Kurnakoff found the index of refraction of a soln. 
of concentration 2*712, or sp. gr. 1*01753 at 14*174° to be 1*33417, 1*33651, and 
1*33848, respectively, for Li-, Na-, and Tl-light ; the mol. refraction with the 
jLt-formula is therefore 105*4 for Na-light. A. Werner and A. Miolati found the 
conductivity of soln. with a mol of salt in 250, 5CX), 1000, and 2000 litres to be, 
respectively, 204*2, 222*0, 233*8, and 243*7. 

According to W. Odling, the salt is freely soluble in water. P. T. Cleve found that 
potassium iodide forms platinic diiodotetramminoiodide ; J. Gros, that hydrogen 
sulphide precipitates very little platinum ; P. T, Cleve, that sulphur dioxide forms 
platinous tetramminohydrosulphite ; E. A. Hadow, that sodium sulphate forms 
the dichlorotetramminosulphate ; P. T. Cleve, that an excess of aq. ammonia 
forms a pale yellow soln., which on evaporation furnishes a glassy mass which when 
heated detonates like gunpowder ; J. Gros, M. Raewsky, and P. T. Cleve, that 
potash lye, particularly when boiling develops ammonia, leaving a soln. which, 
on standing, furnishes a white powder which detonates when heated ; J. Gros, 
that calcium hydroxide acts on the solid giving very little ammonia ; J. Gros, 
and P. T. Cleve, that alkali carbonates give a precipitate of hydroxychlorotetram- 
minocarbonate, and ammonium carbonate, chlorocarbonatotetramminocarbonate ; 
P. T. Cleve, that sodium phosphate precipitates phosphatotetramminochloride ; 
P. T. Cleve, and M. Raewsky, that silver nitrate in the cold makes the soln. turbid, 
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and when the mixture is boiled for half an hour, about half the chloride is pre- 
cipitated as silver chloride, and hydroxychlorotetramminonitrate is formed, more 
chloride is precipitated if the soln. be boiled for some days ; and P. T. Cleve, 
that potassium chromate and dichromate precipitate yellow chlorochromates, 
and hydrochloroplatinio acid forms dichlorotetramminochloroplatinatc. 
L. A. TschugaefE prepared platinic aminochlorotetramminonitrate, [Pt(NH 3 ) 4 - 
(NH2)C1](N03)2. 

M. Kaewsky prepared platinic bydroxychlorotetramminonitrate, [Pt(NH 3 ) 4 - 
( 0 H)C 1 ](N 03 ) 2 , by boiling platinous tetramminochloroplatinite with an excess of 
nitric acid until red fumes are no longer evolved, the precipitate which forms when 
the liquid is cooled is dissolved in boiling water, and the soln. is evaporated over 
sulphuric acid in vacuo. The re-crystallization is repeated 4 times and finally 
the product is dried at 120°. C. Gerhardt obtained it by boiling silver nitrate 
with platinic dichlorotetramminochloride, E. A. Hadow used the dichlorotetram- 
minonitrate. C. W. Blomstrand, W. 0. Odling, M. Raewsky, C. Gerhardt, and 
E. A. Hadow discussed the constitution of what is called Raewshy's nitrate. The 
white powder consists of six-sided plates. When heated, water, etc., are evolved 
with a feeble detonation. The salt is soluble in cold water, and more easily so in 
hot water. Hydrochloric acid precipitates the dichlorotetramminochloride ; 
ammonium chloride forms the chloride ; sulphuric acid or alkali sulphates give no 
precipitate except that sodium sulphate gives a precipitate after some time ; nitric 
acid, the chloronitratotetramminonitrate ; sodium phosphate gives a crystalline 
precipitate ; potassium hydroxide forms a yellow liquid and develops ammonia ; 
alkali carbonates, and ammonium carbonate give a white precipitate of the car- 
bonate ; acetic, tartaric, and succinic acids give no precipitate ; silver nitrate gives 
no precipitate with cold soln. nor with cold soln. that have been boiled for half an 
hour but with 10 hrs. boiling, about two-thirds of the chlorine is precipitated as 
silver chloride ; potassium chloroplatinite gives a green crystalline precipitate ; 
and platinous chloride, in dil. nitric acid soln., gives a copper-coloured precipitate. 

P. T. Cleve described platinic chloronitratotetramminonitrate, [Pt(NH 3 ) 4 (N 03 )- 
C 11 (N 03 ) 2 , to be formed by the action of an excess of cone, nitric acid on the hydroxy- 
chlorotetramminonitrate. The crystalline powder consists of rhombic prisms 
which are hydrolyzed by water to hydroxychlorotetramminonitrate. P. T. Cleve 
obtained platinic chlorodinitratotriamminochloride, [Pt(NH 3 ) 3 (N 03 ) 2 Cl|Cl, by the 
action of nitric acid on platinous chlorotriamminochloroplatinite. The white 
crystals are insoluble in water. M. Peyrone reported platinic trichloronitratodi- 
ammine, [Pt(NH 3 ) 2 (N 03 )Cl 3 ], to be formed by the action of nitric acid on platinous 
cis-dichlorodiammine. The yellow prisms decompose at 200° ; 100 grins, of a sat. 
aq. soln. contain 1’8 grms. of salt, and a boiling soln., 6-0 grms. ; boiling hydro- 
chloric, nitric, or oxalic acid does not dissolve the salt ; but hot sulphuric acid 
develops chlorine ; aq. ammonia dissolves the salt ; ammonium oxalate, and sodium 
sulphate give no precipitate ; the salt is insoluble in alcohol, and in ether ; hot 
potash lye develops ammonia ; and silver nitrate precii)itates part of the chlorine. 
E. A. Hadow prepared platinic dichlorodinitrato&ammine, rPt{NH 3 ) 2 (N 03 ) 2 Cl 2 l, 
in association with platinous tetramminochloroplatinite (q,v.), P. T. Cleve j)re- 
pared platinic chlorodinitritonitratodiammine, [Pt(NH 3 ) 2 (N 02 ) 2 (N 03 )Cl], by the 
action of hydrochloric acid on a cone. soln. of the dinitritodinitratodiammine. 
A. Wurtz reported platinic dichloroquatermethylaminenitrate, [Pt(CH 3 NH 2 ) 4 Cl 2 J 
(N 03)2 ; S. G. Hedin described platinic dichloroquaterpyridinenitrate, [Pt(C 5 H 5 N) 4 - 
Cl 2 ](N 03 ) 2 , and platinic dichloroquaterpyridinehydronitrate, LPt(C 5 H 5 N) 4 Cl 2 |- 
(N 03 ) 2 . 2 HN 03 . 2 H 20 ; and H. Londahl, platinous chloronitratobisbutylsulphine, 
[Pt{(C 4 H 0 ) 28 } 2 (NO 3 )ClJ. 

P. T. Cleve obtained platinic dibromotetramminonitrate,[Pt(NH 3 ) 4 Br 2 ](N 03 ) 2 , 
by dropping bromine into a cone. soln. of platinous tetramminonitrate, and then 
boiling the liquid ; pale yellow, 4-sided plates or prisms separate from the cooling 
soln. The salt decomposes between 180° and 185°. It is sparingly soluble in cold 
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water, but freely soluble in hot water ; it dissolves in aq. ammonia ; ammonium 
bromide precipitates the red bromide ; ammonium chloride precipitates the chloride ; 
silver nitrate precipitates silver bromide in cold soln., and with boiling soln., the 
hydroxybromotetramminonitrate is formed ; potash lye forms an orange-red soln. 
but no ammonia is given off, but that gas is evolved with the heated lye ; alkali 
carbonates give a mixed precipitate ; sodium phosphate precipitates phosphato- 
tetramminobromide ; and potassium ferrocyanide gives a red precipitate. 

P. T. Cleve prepared platinic bromonitratotetrammin [Pt(NH3)4(N03)- 

Br](N03)2, by the action of an excess of cone, nitric acid on the hydroxybromotetra- 
raminonitrate. The lemon-yellow powder contains rhombic prisms. The salt is 
hydrolyzed by water to hydroxybromotetramminonitrate. A. R. Klien studied 
the action of water, acids, and alkaline soln. P. T. Cleve reported platinic hydroxy- 
dinitratotriamminobromide, [Pt(NH3)3(N03)2(0H)]Br.H20, by the action of the 
theoretical amount of silver nitrate on the bromodinitratoamminobromide. 
The straw-yellow scales are soluble in water, and an aq. soln. of silver nitrate 
precipitates part of the bromide from cold soln., and all is removed from boiling 
soln. P. T. Cleve also obtained platinic bromodinitratotriamminobromide, 
[Pt(NH3)3(N03)2BrjBr.H20, by the action of bromine on platinous nitratotri- 
amminonitratc. The golden yellow scales are soluble in water, and silver nitrate 
precipitates all the bromine from boiling soln., and forms the dihydroxynitrato- 
triamminonitrate. L. A. Tschugaeff prepared platinic chloroamidotctrammino- 
nitrate, lPt(NH3)4(NH2)ClJ(N03)2 ; and B. E. Dixon, platinic dicUoroamidotri- 
amminonitrate» tPt(NH3)3(NH2)Cl2]N03. S. G. Hedin described platinic dibromo- 
quaterpyridinenitrate, [Pt(C6H5N)4Br2](N03)2, platinic dibromoquaterpyridine- 
hydronitrate, LPt(C5H5N)4Br2](N03)2.HN03.3H20, platinic bromonitratoquater- 
p^dinehydronitrate, [Pt(C5H5N)4(N03)BrJ(N03)2.HN03 ; and platinic dibromodi- 
nitratobisethylselenine, [Pt{(C2H6)2Se}2(N03)2Br2]. 

P. T. Cleve prepared platinic diiodotetramminonitrate, [Pt(NH3)4l2](N03)2, by 
the action of an excess of tincture of iodine on a soln. of platinous tetrammino- 
nitrate. The dark brown precipitate crystallizes from its hot, aq. soln. in dark 
brown scales. When the aq. soln. is boiled, iodine is given off, and when the soln. is 
shaken with mercury, mercuric iodide is formed. Ammonia converts the boiling 
aq. soln. into platinum duodohexammino-/Lt-diimidonitrate, [l(NH3)3Pt(NH)2- 
Pt(NH3)3l|(N03)2 — vide supra, platinosic salts. P. T. Cleve, and 0 . Carlgren and 
P. T. Cleve obtained platinic dibromonitratotriamminoiodide, [Pt(NH3)3Br2(N03) jl, 
in yellowish-white needles, by gradually adding bromine to a hot soln. of platinum 
diiodohexammine-/a-diamidonitrate. K. Johansson, and 0 . Carlgren and P. T. Cleve 
prepared platinum dinitratohexammino-/x-diimidosulphate,[(N03)(NH3)3Pt(NH)2- 
Pt(NH3)3(N03)JS04, by the action of the theoretical proportion of silver nitrate 
on the corresponding diiodo-sulphate — vide supra, the platinosic salts. 

P. T. Cleve obtained platinic bFomonitratotetramminosulphate,[Pt(NH3)4(N03)- 
Br]S04.H20, in small rhombic prisms and plates, by the action of cone, sulphuric 
acid on hydroxybromotetramminonitrate ; and also platinic hydroxysulphatotc- 
trammmonitrate, LPt(NH3)4(0H)(S04)]N03, by treating the sulphate with the 
theoretical proportion of barium nitrate. P. T. Cleve obtained platinOUS chloro- 
nitratotetramminosulphate, [Pt(NH3)4(N03)Cl]S04, by the action of cone, sulphuric 
acid on the hydroxychlorotetramminonitrate. The white prismatic crystals are 
sparingly soluble in cold water, and freely soluble in hot water ; and an excess of 
ammonium bromide forms dibromotetramminobromide. P. T. Cleve prepared 

platinic carbonatonitratotetramminocarbonate, [Pt(NH3)4(N03)(C03)]2C03, in 
white prisms or scales, by boiling an aq. soln. of the hydroxynitratotetramminonitrate 
with ammonium carbonate ; and platinic bromocarbonatotetranuninocarbonate 
dibromotetramminonibrate, [Pt(NH3)4(C08)Br]2C08.2[Pt(NH3)4Br2](N08)2, in egg- 
yellow needles, by mixing boiling soln. of the dibromotetramminonitrate with 
sodium carbonate until the precipitate first formed redissolves, and cooling the 
liquid filtered hot. 
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P. T. Cleve, E. A. Hadow, B. Gerdes, and E. Koefoed prepared platinicdinitrito- 
tetramminonitrate^ [Pt(NH3)4(N02)2j(N03)2, by passing nitrous fumes into a soln. 
of platinous tetramminosulphate ; by the action of sodium nitrite on a soln. of 
platinous tetramminonitrate ; P. T. Cleve, platinic iodomtritotetramminonitrate, 
[Pt(NH3)4(N02)IJ(N03), by the action of diL nitric acid ( 1 : 1 ) on platinum diiodo- 
hexammino-/x-diimidoiodide ; P. T. Cleve, platinic dimtritodinitratodiamniine, 
[Pt(NH3)2(N02)2(N03)2], by boiling platinous dinitritodiammine with nitric acid ; 
and P. T. Cleve, platinic chlorodini&tonii 3 ratodiammine»[Pt(NH 3 ) 2 (N 02 ) 2 (N 03 )ClJ, 
by the action of hydrochloric acid on cone. soln. of the dinitritodinitratodiammine. 
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§ 81 . Platinum Phosphates 

B. E. Dixon ^ prepared platinous hezamminohydrozyhydrophosphate, 

[Pt(NH3)0]2(OH)2(HPO4)2.2H2O, by the action of ammonium hydrophosphate, 
on an ammoniacal soln. of the hexamminochloride. According to P. T. Cleve, 
phosphoric acid does not give a precipitate with soln. of platinous tetrammino- 
chloride, but if the soln. be first neutralized with ammonia sometimes a precipitate 
of platinous ammonium tetramminohydrophosphate [Pt(NH3)4]NH4(P04).(NH4)3- 
P04.4(NH4)H2P04.H20, is formed. The powder consists of acicular crystals which 
melt at 100° with the loss of ammonia ; and ammonia is lost when the salt is confined 
over sulphuric acid. If a soln. of the salt in hot water be evaporated on the water- 
bath until ammonia is no longer evolved, rectangular plates of [Pt(NH3)4]HP04. 
2(NH4)H2P04.2H3P04.9H20, are formed. If the addition of phosphoric acid to a 
neutralized soln. of platinous tetramminochloride gives no precipitate, the addition 
of alcohol furnishes a precipitate which, when recrystallized from hot water, con- 
sists of colourless or pale yellow plates of platinous tetramminohydrophosphate, 
4[Pt(NH3)4lHP04.5H20. The crystals are stable in air, and lose 4 mols. of water 
at 115°. The salt is sparingly soluble in cold water, but freely soluble in hot water ; 
bromine precipitates platinic phosphatotetramminobromide from the hot soln. ; 
and silver nitrate gives a yellow precipitate. H. Alexander precipitated platinous 
tetrahydroxylaminephosphate, [Pt(NH20H)4]3(P04)2.3H20, by adding sodium 
hydrophosphate to a soln. of the corresponding chloride. F. Hoffmann reported 
platinous cis-dihydroxylaminodiamminohydrophosphate, to be formed, in pale 
yellow needles, when a soln. of the cis-chloride is treated with a soln. of sodium 
phosphate. C. Enebuskc obtained platinous phosphatobismethylsulphine, 
[Pt{(CH3)2S}2(P04)2|.wH20, as a precipitate, by adding a cone. soln. of sodium 
phosphate to one of the corresponding sulphate. C. W. Blomstrand also prepared 
platinous phosphatobisethylsulphine, [Pt{(C2H5)2S}2(P04)2|.4H20. 

P. T. Cleve prepared platinosic ^hydroxyhexammino-/x-diamidohydrophos- 
phate, l(0H)(NH3)3Pt(NH2)2Pt(NH3)3(0H)]{HP04)2, from a soln. of the corre- 
sponding nitrate and sodium hydrophosphate, and platinosic diiodohexammino- 
/x-diamidohydrophosphate, [I(NH3)3Pt(NH2)2Pt(NH3)3l)(HP04)2, from a soln. of 
the corresponding nitrate and sodium hydrophosphate. 

A. V. Kroll observed that in the preparation of calcium ultraphosphates when the 
vapour of phos])horus pentoxide acts on platinum, a brown powder or iridescent film is 
produced which readily dissolves in water forming a deep blue liquid. When it is heated, 
phosphorus pentoxide is evolved. By analogy with silver ultraphosphate, or trijihosphate, 
AgaO.SPgOg — 8. 22, 24, it was assumed that piatinous ultraphosphate or platinous triphosphate, 
PtO.SPaOfi, is formed. 

According to W. H. Wahl, hydrated platinic oxide dissolves in warm phos- 
phoric acid to form a wine-yellow, or cherry-red soln. of platinic phosphate. The 
solubility of the hydrated dioxide in the cold acid is small. The solubility is greater, 
the more cone, the soln. of acid. The salt has not been isolated. By adding 
ammonia to the soln. of hydrated platinic oxide in phosphoric acid until the reaction 
is alkaline, W. H. Wahl obtained a soln. of ammonium phosphatoplatinate, but 
he did not isolate the salt. 

M. Raewsky prepared platinic phosphatotetramminochloride, [Pt(NH3)4(P04)]- 
CI.2H2O, by treating the hydroxychlorotetramminonitrate with sodium phosphate ; 
and P. T. Cleve, by treating the dichlorotetramminonitrate with an excess of 
sodium hydrophosphate, and drying the washed product at 100° or over sulphuric 
acid. The pale yellow, crystalline powder, consisting of rhombohedral or rhombic 
plates, loses half a mol. of water at 120° to 150°. It is insoluble in cold water, and 
sparingly soluble in hot water. P. T. Cleve obtained platinic phosphatotetrammino- 
bromide, [Pt(NH3)4(P04)]Br.2H20, by treating the dibromotetramminonitrate in 
a similar manner. The dirty yellow powder consists of G-sided prisms or plates. 

P. T. Cleve reported platinic dibromotetramminodihydrophosphate, [Pt(NH3)4Br2]- 
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H2PO4.2H2O, to be formed by the action of bromine on platinous tetrammino- 
hydrophosphate. The lemon-yellow needles or prisms become anhydrous at 100°. 
The salt is soluble in hot water. B. E. Dixon prepared platinic chloroamido- 
tetraimninohydroxydihydrophosphate, [Pt(NH3)4Cl(NH2)](0H)H2P04) ; platinic 
ddoroamidotetramminobisdihydrophosphate, [Pt(NH3)4Cl(NH2)J(H2P04)2 ; pla- 
tinic dichlorotetranaminohydrozydihydrophosphate, [Pt(NH3)4Cl2l(0H)(H2P04).- 
2H2O ; platinic chlorohydrophosphatotetramminohydroxide, [Pt(NH3)4(HP04)(:)l|- 
OH ; and platinic cUorohydrophosphatoamidotrianimine, [Pt(NH3)3(NH2)- 
C1(HP04)]. P. T. Cleve also prepared platinic phosphatotetramminonitrate, 
[Pt(NH3)4(P04)]N03.H20, by the action of an excess of sodium hydrophosphate 
on hydroxynitratotetramminonitrate. The white needles decompose at 140° to 
150°. The salt is sparingly soluble in water. For some phosphatoalkylsulphines, 
vide supra, the complex halides, etc. 

R. E. Barnett prepared platinic pyrophosphate, PtP207, by passing the vapour of 
phosphorus pentoxide over spongy platinum, removing the metaphosphoric acid by 
water, and then washing with aqua regia until nothing further is dissolved, washing, 
and drying. The product is a pale greenish-yellow powder, apparently amorphous ; 
its density is 4*856. It is stable at a red heat, darkening somewhat but regaining 
its original colour on cooling. In contact with a flame, however, it is readily reduced, 
giving off white fumes. It is insoluble in water and unaffected by aqueous acids 
and alkalies, although easily decomposed by fusion with sodium-potassium carbonate. 
It is insoluble in a solution of sodium pyrophosphate. Chlorine and bromine appear 
to be without action on it. It is gradually decomposed by solutions of hydrogen 
8ulj)hide or alkali sulphides. P. T. Cleve obtained platinic hydrox3niitratotetram- 
minopyrophosphate, [Pt(NH3)4(0H)(N03)JP207.H20, by adding a soln. of sodium 
pyrophosphate to one of the phosphatotetramminonitrate. 
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Aarite, 9 . 80 ; 15. 6 

Abichite, 9 . 161 

Abloclastite, 15. 9 

“ Abnormal ” in chemistry, 1. 192 

Abnormal steel, 12. 675 

Abraurnsalze, 2. 428 

Abrazite, 6 . 711 

Abriachanite, 6 . 913 

Abschrecken, 12. 675 

Absolute boiling point, 1. 165 

temperature, 1. 160 

zero, 1. 160 

Absorption coefficient, 1 527 

X-rays, 4. 33 

mass, 4. 34 
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spectra, 4. 1 9 

Abu-r-Raihan, 1. 42 
Academic des Sciences, 1. 5 
Aoademy of Nature’s secrets, 1. 2 
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Acantoide, 6 . 584 
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Accumulators, 7. 542 
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and hydrogen, 1. 303 

anhydride, 18. 615 

Acetohydroximic acid, 7. 306 
Acetone, 18. 615 

and hydrogen, 1 . 304 
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black, 5 . 752 

carbides, 5. 847 

Acetylides, 5. 845 

Acetyl phosphorous acid, 8. 1005 


Achandrites, 12. 523 
Achirite, 6 . 342 
Achmatite, 6 . 721 
Achromatite, 9 . 263 ; 11. 568 
Achroite, 6 . 741 
Achtaragite, 6 . 717 
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Acicular crystals, 1. 597 
Acid, anhydrides, 1. 396 

history, 1. 382 
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primordial, 1. 384 

salts, 1. 387 

sulfureux, 10. 187 

Acide a la craie, 6 . 2 

carbonique, 6 . 2 

Acide hydrosulforeux, 10. 485 

hypoazotique, 8. 530 

hyposulphurique, 10. 576 
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tungstique, 11. 753 

Acidirnotry, 1. 391 
Acidity, principle of, 1. 384 
Acids, 1. 385 
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binary, 1. 387 

theory, 1. 404 
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hydro-, 1. 386 
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Liebig’s theory, 1. 403 
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pingue, 1. 384 
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c6mente, 12. 753 

poule, 12. 752 

soud6, 12. 710 
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chromic, 6. 914 
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Acqua tofFana, 9. 42 
Acquerito, 8. 300 
Acquotta di Napoli, 9. 42 

Perugia, 9. 42 

Acrochordito, 9. 222 
Aetinium, 4. 132, 600 

A, 4. 142 

-B, 4. 143 

C, 4. 143 

Ca, 4. 144 

D, 4. 144 

X, 4. 139 

decay products, 4. 138 

emanation, 7. 889 

Actinolite, 6. 391, 405, 426 ; 12. 529 
Actinon, 7. 889 
Aetinoto, 6. 405 
Active chanjoal, 5. 747 

dej) 08 it, 4. 97, 106 

oxygon, 1. 925 

valency, 1. 207 

Activity of colloids, 1. 777 

molecules, 16. 153 
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Adamantine spar, 5. 247 
Adamas, 5. 710 

Adamite, 4. 408, 660 ; 5. 271 ; 9. 4, 181 
Adamsite, 6. 606 
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elasticity, 1. 820 
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isotherm, 5. 793 
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phenomena, 13. 853 
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Aduceradtjern, 12. 709 
Adularia, 6. 662 

habit, 6. 670 

Adularie, 6. 662 
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Aegirine, 6. 914 

augites, 6. 915 

Aegirite, 6. 914 ; 7. 100 ; 12. 529 
Aenigmatite, 6. 391, 845, 846 ; 7. 3 ; 12. 

529 

.^^olotropic crystals, 1. 610 

solids, 1. 820 
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Aerinite, 6. 622 
Aero, 1. 122 
Aerosite, 9. 294 
Aerugite, 9. 231 
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oandidum, 7. 279 
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.^ther, 1. 33 
Aothiops apyros, 4. 943 

empyros, 4. 943 

harrisii, 4. 943 

martialis, 18. 736, 762 

Lemeryi, 18. 762 

martis, 18. 781 

mercuralis, 4. 943 

mineralis, 4. 943 

per se, 4. 707 

turqueti, 4. 943 

Affini valencies, 1. 225 
Affinities, neutral, 1. 213 
Affinity, 1. 205, 785 

and electromotive force, 1. 1012 

chemical, 1. 291, 1011 

constant, 1. 296 

Davy’s electrical theory, 1. 398 

elective, 1 . 223 

hygroscopic, 1. 81 

measurement, 1. 294 

of degree, 1. 205, 223, 224 

kind, 1. 205 

pressure, 1. 235 

reciprocal, 1. 298 

residual, 8, 234 

selective chemical, 1. 785 

tables, 1. 297 

units, 1. 224 

Afrodito, 6. 428 
AfterschOrl, 6. 911 
Afwillite, 6. 359 
Agalmatolite, 6. 498, 619 
Agate, 6. 139 

moss, 6. 139 

tree, 6. 139 

Ageing steel, 12. 680 
Aglaite, 6. 643 
Agnesito, 9. 704 
Agnolito, 6. 900 ; 12. 148 
Agricola, G., 1. 51 
Agricolite, 6. 836 ; 9. 589 
Aguilarite, 3. 300 ; 10. 694 
Aguilerite, 10. 919 
Aich-motal, 18. 545 
Aikainite, 9. 589 
Aikenite, 3. 7 

Aikinite, 7. 491 ; 9. 693 ; 15. 9 
Aimatolite, 9. 220 
Ainalite, 7. 394 

Ainolite, 9. 839 * 

Air, 1. 61, 122, 123 ; 18. 607 

adsorption by solids, 8, 37 

and COg, 6. 32 

composition, 8. 1 

(element), 1. 32 

factitious, 6. 1 

fire, 1. 344 

fixed, 6. 1 

hardening steels, 18. 634 

inflammable, 1. 125 

marine acid, 2. 20 

mephitic, 8. 45, 46 

mixture or compound, 8. 14 

phlogisticated, 1. 125 ; 8. 45 

preservation liquid, 1. 873 

pressure of, 1. 149 

properties (physical), 8. 22 



GENERAL INDEX 


421 


Air respirable, 1. 69 

solubility of, 1. 634 ; 8. 37 

vital, 1. 69 

vitiated, 1. 344 

weight of, 1. 143 

Airol, 9 . 630 
Aithalite, 12. 266 
Akanthikonite, 6. 721 
Akermanite, 6. 403 
Akontite, 9 . 309 
Akrit, 14. 542 
Alabandin, 12. 387 
Alabandina sulfurea, 12. 387 
Alabandite, 12. 148, 387 
Alabaster, 8. 760 
Alabastron, 9 . 339 
Alaite, 9 . 715, 753 
Alalite, 6. 409 
Alamosite, 7. 491 
Alaskaite, 7. 491 ; 9 . 589, 693 
Alaunerde naturliche, 6. 497 
Alavandina, 6. 910 
Albata metal, 15. 210 
Albertus Magnus, 1. 46 
Albin, 6. 368 

Albite, 6. 662, 663 ; 7. 896 

microcline, 6. 664 

twinning, 6. 670 

Albitic acid, 6. 295 
Album sublimatum, 4. 797 
Alcaparrosa verde, 14. 245 
Alchemy, 1. 49 ; 4. 147 

in China, 1. 23 

Alcogel, 1. 771 

Alcohol, 9 . 339 

Alcohols, 1. 389 

Alcool, 9 . 339 

Alcosol, 1. 771 

Aldobaranium, 5. 505, 705 

Aleacion do plata con bisraato, 9 . 635 

Alexandrite, 4. 206 ; 5. 154, 294 ; 11. 177 

Alexandrolite, 6. 865 

Alfenide, 15. 209, 210 

Algaroth, powder of, 9 . 504 

Algerito, 6. 763 

Algiers metal, 7. 332 

Algodonite, 3. 7 ; 9 . 4, 62 

Alipite, 6. 933 ; 15. 5 

Alisonite, 7. 491, 796 

Alite, 6. 556 

Alkahest, 1. 50 

Alkali alkaline earth tungsten -bronzes, 11. 

751 

aluminium silicates, 6. 640 

amalgams properties chemical, 4. 1018 

physical, 4. 1015 

antimonatomolybdates, 9 . 459 

antimonitomolybdates, 9 . 433 

antimonitotungstates, 9 . 433 

beryllium pyrophosphate, 4. 247 

bicarbonates, 2. 772 

bismuth pyrophosphate, 9 . 712 

borates, 5. 65 

bromides, 2. 677 

carbides, 5. 844, 847 

carbonates, 2. 710 ; 18. 608 

acid, 2. 772 

impurities, 2. 724 

caustic, 2. 495 

chlorides, 2. 621 


Alkali dihydrorthophosphates, 2. 858 

dimetaphosphates, 2. 867 

diphosphates, 2. 862 

fluophosphitos, 8. 997 

fluorides, 2. 512 

garnets, 6. 582 

halides, 1. 699 

hexametaphosphate, 2. 870 

hoxamminotetrachloroalumi nates, 5. 

322 

history, 1. 382 

hydrocarbonates, 2. 773 

hydrorthophosphates : secondary, 2. 

851 

hydroBulphates, 2. 677 

hydroxides, 13. 608 

iodides, 2. 596 

iodoplumbate, 7. 764 

metals binary alloys, 2. 478 

history, 2. 419 

occurrence, 2. 423 

preparation, 2. 445 

relations, 2. 879 

metaphosphate, 2. 867 

metry, 1. 391 

mild, 2. 495 

mineral, 2. 420 

monosulphide, 2. 621 

nitramidates, 8. 269 

nitrates, 2. 802 

ortho -phosphates, 2. 847 

perarsenatos, 9 . 147 

perphosphates, 8. 993 

polysulphides, 2. 629 

psilomelanes, 12. 266 

pyrophosphate, 2. 862 

salts, catalysis by, 1. 487 

silicates, 6. 317, 324 

sulphate, 2. 656 

sulphates, 10. 255 

sulphozincate, 4. 607 

tellurosulphostannates, 11. 114 

tetrametaphosphates, 2. 869 

tourmalines, 6. 741, 742 

trimotaphosphates, 2. 869 

uranous carbonate, 12. 112 

vanadates, 9 . 757 

vegetable, 2. 420 

works, 2. 735 

Alkalies: caustic.-, 2. 421 

fixed-, 2. 420 

mild-, 2. 421 

volatile-, 2. 420 

Alkaline earth borates, 5. 85 

chlorosrnatos, 15. 720 

metal amalgams, 4. 1019 

perphosphates, 8. 993 

silicates, 6. 347 

sulphites, 10. 282 

vanadates, 9 . 768 

earths, 5. 494 ; 11. 522 

Alkalinity, principle of, 1. 384 
Alkalites, 6. 587 
Alkennes minerale, 9 . 513 
Al-Khazini, 1. 42 
Alkohol, 9 . 339 
Alkyl metaphosphate, 8. 1025 

molybdatoarsenitos, 9 . 131 

-phosphinic acids, 8. 873 

stannous iodides, 7. 459 
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Allactite, 9. 4, 219 ; 12. 148 

Allagite, 6. 897 

Allaktite, 9. 219 

Allanite, 4. 206 ; 5. 509 ; 6. 722 

Allemontito, 9. 69, 343 

Allochroite, 6. 921 ; 12. 148 

Alloclas, 9. 696 

Alloclase, 9. 589 

Alloclasite, 9. 4, 696 ; 14. 424 

Allogonite, 4. 206 

Allopalladium, 15. 592 

Allophano, 6. 496 

opaline, 6. 497 

Allotellum acid, 11. 87 
Allotnmorphie crystals, 12. 876 
Allotropism, 4. 131 
— and heat of reaction, 1. 700 
Allotropy, 5. 719 

dynamic, 5. 723 

enantiornorj)hic, 5. 723 

enantio tropic, 10. 25 

monotropic, 5. 723 

Alloy, 3. 358 

natural, 15. 179 

steel, 12. 711 

Vaucher’s bearing, 4. 671 

Alloys: alkali metals, 2. 478 

dental, 16. 197 

fusible, 9. 630 

heat resisting, 13. 457 

hotorogeneoiis, 12. 871 

iron, 18. 526 

pyrophoric, 5. 610 

Alluaudite, 12. 463 
Allumettos chimiquos, 8 . 1059 

infernalcs, 8 . 1059 

Alluvial gold, 3. 491 

Allylaminetri(;hloroplatinous acid, 16. 273 
Allylamrnonium bromopalladito, 15. 677 

bromosmate, 15. 723 

chloroiridate, 15. 770 

chloropalladite, 15. 670 

. chlorosmate, 15. 719 

Alniadine, 5. 295 

Almandina, 6. 910 

Alinandine, 6. 714, 910 ; 12. 529 

Almaosito, 6. 886 

Aloxite, 5. 271 

Alpakka, 16. 209, 210 

Alpax, 6. 184 

Aljiha rays or a-rays, 4. 73, 80 

ionization by, 4. 83 

stopping power of ele- 
ments, 4. 81 
Alquifol, 5. 714 

Alshedite, 5. 512 ; 6. 840 ; 7. 3 
Alstonite, 3. 622, 625, 834 
Altaite, 7. 491 ; 11. 2, 56 
Altered mica, 12. 148 
Aluandite, 2. 426 
Aludel, 4. 701 

bath, 4. 701 

furnace, 4. 701 

Alum, 5. 154 ; 13. 615 

ammonia, 5. 344 

ammonium ferric, 14. 337 

basic, 6. 352 

cassia, 5. 345 

cubic, 5. 345 

ferric ammonium, 14. 337 


Alum hydroxylamine, 5. 344 

lithia, 5. 342 

magnesia, 4. 252 ; 5. 154, 354 

manganese, 5. 154, 354 

meal, 5. 343 

potash, 5. 343 

roohe, 6. 148 

rock, 3. 148 

Roman, 5. 149, 343 

rubidia, 5. 345 

sesquimagnesia, 5. 354 

silver, 5. 341, 345 

soda, 5. 342 

zinc, 5. 354 

Alumbre native, 5. 342 
Alumon, 5. 148 

de Tolpha, 5. 149, 353 

di Metolin, 5. 149 

glaciale, 5. 148 

Lesbium, 5. 149 

rupeum, 5. 148 

Alumian, 5. 154, 339 
Alumin, 5. 151 
Alumina, 5. 150 

calorescence of, 5. 266 

colloidal, 5. 261 

cryolite, fusibility, 6. 167 

crystals, preparation, 5. 259 

dispersed, 5. 261 

fluorspar-cryolite fusibility, 5. 167 

gp jjrr., 5. 168 

fusibility, 5. 167 

hydrated, 5. 253 

— — hydrogel, 5. 276 

hydrosol, 5. 276 

magnesia-lime, 5. 295 

preparation, 5. 254 

Bayer’s process, 5. 264 * 

from bauxite, 5. 254 

from clays, 5. 257 

Aluminates, 5. 284 
Alumine hydrat('^e des Beaux, 5. 249 
Aluminilite, 5. 353 
Aluminite, 5. 154, 338 

siliceous, 6. 497 

Aluminium, 5. 148, 151 ; 7. 20 

activated, 5. 206 

alloys, 5. 229 

aluminoxy orthosilicate, 6. 458 

- -- amalgams, 5. 240 

amminobromide, 5. 326 

amminoiodopentamide, 5. 328 

ammonium barium oxydodecarnolyb 

date, 11. 600 

carbonate, 5. 359 

chromium sulphate, 11. 463 

dithionate, 10. 693 

dodecamolybdate, 11. 599 

ferric alums, 14. 349 

hydroxysulphate, 5. 353 

phosphate, 5. 367 

selenate, 10. 869 

silicododecatungstate, 6. 880 

sulphate, 5. 344 

analytical reactions, 5. 221 

— — and thallium, 5. 429 

arsenate, 9. 186 

arsenide, 9. 67 

arsenite, 9. 128 

atom decomposition, 5. 228 
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Aluminium atom electronic structure, 6. 

228 

atomic number, 6. 228 

weight, 5. 227 

azide, 8 . 352 

barium alloys, 5. 235 

oxydodecamolybdate, 11 . 600 

phosphate, 5. 370 

benzene chloromercurite, 4 . 811 

-beryllium alloys, 6. 235 

bismuth alloys, 9. 638 

borate, 5. 102 

borocarbide, 6 . 13, 872 

borotungstate, 5. 110 

brasses, 5. 240 

bromate, 2. 353 

bromide, 5. 324 

hexahydrated, 5. 324 

pentahydrated, 5. 325 

bromostannate, 7. 456 

bronze, 5. 222, 229 

cadmium alloys, 5. 240 

caesium selenate, 10 . 869 

sulphate, 5. 345 

calcium alloys, 5. 234 

aluminodiorthosilicate, 6. 697 

hemipentahydratod, 6. 710 

tetrahydrated, 6. 712 

and sodium fluorides, 5. 308 

carbonate, 5. 359 

decahydroxytriarsenate, 9 . 1 87 

• ferric chromium sili(;ate, 6. 866 

ferrous manganese boratosili- 

cate, 6. 911 

— ' — ])hosphate, 5. 370 

potassium trimesodisilic-ato, 6. 

746 

sulphatophosphate, 5. 370 

— tetrahydromotasilicate, 6. 707 

— — uranyl silicate, 6. 883 

carbide, 5. 846, 870 

carbonate, 5. 358 

carbonyl, 5. 952 

chlorate, 2. 353 

chloride, 5. 311 

ennoahydratod, 5. 315 

hexahydrated, 5. 314 

preparation, 5. 312 

properties, chemical, 5. 318 

physical, 5. 316 

chloroantimonite, 9 . 481, 482 

chlorobromide, 5. 326 

hexahydrated, 5. 326 

• chloroi^alladite, 16. 670 

chloroiilatinato, 16 . 329 

chloroplatinite, 16 . 283 

chlorostannate, 7. 449 

chlorosulphate, 5. 319, 335 

chromide, 11 . 172 

chromite, 11 . 200 

chromium alloys, 11 . 172 

molybdenum-iron alloys, 13. 626 

steels, 13. 616 

cobalt alloys, 14 . 534 

pentafluoride, 14 . 607 

sulphide, 14 . 757 

cobaltic oxide, 14 . 586 

colloidal, 5. 170 

copper alloys, 6. 229 

cobalt alloys, 14 . 535 


Aluminium copper decahy droxy ortho - 

arsenate, 9 . 162 

-iron alloys, 13. 557 

-nickel alloys, 15. 231 

chromium alloys, 15. 245 

iron alloys, 15. 313 

magnesium alloys, 15. 231 

pen tade(!ahy droxypentarsonate , 

9 . 186 

phosphate, 5. 368 

tetroxydiarsonate, 9 . 186 

decachlorotellurite, 11 . 103 

(deca) hydroxytrisulphate, 5. 338 

(di) barium dimesotrisilic-ato, 6. 758 

mosopentasilicato, 6. 766 

orthotrisilicate, 6. 751 

beryllium hoxametasilicate, 6. 

804 

cakdmn aluminohydroxytriortho- 

silicate, 6. 722 

dihydropentamesodisilicate, 

6. 748 

dihydrotriorthosilicate, 6. 

718 

— _ — diinanganous tetrahydro- 

hexorthosilicaio, 6. 896 

dimesotrisilicate, 6. 755, 

761 

feiTous bora tote trortho silicate, 

6. 911 

hoxametasilicate, 6. 733 

— magnesium dihydrotri- 

orthosilicato, 6.718 

— manganous boratotetr- 

orthosilicate, 6. 911 

orthosilicate, 6. 715 

orthotri silicate, 6. 735, 738, 

749 

— pentametasilicate, 6. 747 

— tetrametasilicato, 6. 729, 

730, 739 

triorthodisilicate, 6. 747 

triorthosilicato, 6. 752 

— dicalcium pentametasilicate, 6. 

739 

ferrous triorthosilicate, 6. 910 

— lithium orthosilicate, 6. 569 

— pentametasilicate, 6. 641 

magnesium triorthosilicate, 6. 

815 

— manganese totrahydroxydinieta- 

silicate, 6. 900 

triorthosilicate, 6. 901 

potassium calcium peiitamcso- 

disilicate, 6. 747 

— — ■ ililiydrotioiitiftiiiosodisilioftt/Cy 

6. 748 

sodium dihydropentamesodisili- 
cate, 6. 748 

orthotri silicate, 6. 653 

pentametasilicate, 6. 747 

totrametasilicate, 6. 734 

triorthosilicate, 6. 580, 752 

strontium dimesotrisilicate, 6. 758 

diamidodiphosphato, 8. 7 1 1 

diamminochloride, 5. 320 

diboride, 5. 25 

dihydrosulphate trihydrated, 5. 336 

dihydroxydisulphate, 5. 338 

dihydroxyhydromesosilicate, 6. 652 



m 


GENERAL INDEX 


Aluminium dimetasilicate ammonium, 6. 

645 

lithium, 6. 640 

(dioxy) calcium diorthosilicate, 6. 713 

dioxychromate, 11. 284 

dioxyhydroxide, 5. 281 

dioxymetasilicate, 6. 455 

disulphotrichloride, 10. 643 

dithionate, 10. 593 

ditritarsenide, 6. 213 

(ditrita)titanide, 7. 21 

(tetrita)titanide, 7. 21 

(trita)titanide, 7. 21 

ditungstide, 11. 762 

dodecaiodotriplumbite, 7. 778 

dodecanitritotriplatinate, 8. 520 

eka, 1. 261 ; 5. 373 

— eJectrodeposition, 5. 163, 164, 165 

cleotrothermicj process, 5. 168 

ennoamminochlorido, 6. 319 

^ opidote, 6. 722 

excited, 5. 206 

ferrate, 13. 936 

- -- foiTic calcium oxyphosphate, 14. 411 
chloride, 14. 104 

hydroBulphate, 14. 348 

oxyphosphate, 14. 411 

ferrite, 13. 919 

ferrous bromide, 14. 121 

fluoride, 14. 3 

hydrosulphate, 14. 299 

— oxychloride, 14. 35 

— phosphates, 14. 395, 397 

— sulphate, 14. 299 

sulphatophosphate, 14. 396 

" - sulidiide, 14. 168 

ferroxytetraluminyldiorthosilicate, 6. 

909 

fluoalurninate, 14. 3 

fluoborate hydrated, 6. 128 

fluoride, 5. 300 

hemiheptahydrated, 5. 302 

monohydrated, 5. 302 

trihydrated, 5. 302 

fluosilicide, 6. 954 

gold alloys, 5. 233 

-nickel alloys, 15. 231 

hemitrisilicato, 6. 1 84 

hemitristannide, 7. 383 

homizirconide, 7. 116 

henetricontabromoi)entantiuionate, 9. 

497 

hoptaluminylborohydroxytriorthosili- 

cate, 6. 462 

hoxabromoantimonite, 9. 496 

hexabromobismuthite, 9. 673 

— - hexaiodohexanitritotriplatinite, 8. 523 

hexammineiodide, 8. 262 

hoxamminochloride, 5. 319, 320 

hoxainminoiodide, 5. 328 

hoxamminotriiodide, 6. 328 

hexantipyrinopermanganate, 12. 335 

hexaseleniti, 10. 830 

hexasulphoheptachlorido, 10. 643 

history, 6. 148 

hydroarsenate, 9. 186 

hydrophosphate, 6. 365 

hemitridecaphosphate, 5. 365 

hydropyrophosphate, 5. 365 

hydroselenite, 10. 829 


Aluminium hydroselenite monohydrate, 
10 . 830 

hydroxide, 5. 277 

monohydrated, 5. 281 

sesquihydrated, 5. 281 

hydroxides, 5. 273 

hydroxychloride, 6. 277 

hydroxydichloride, 5. 318 

hydroxylamine sulphate, 5. 345 

hydroxyphosphite, 8. 917 

hypochlorite, 2. 275 

hyponitrite, 8. 416 

hypophosphate, 8. 938 

hypophosphite, 8. 886 

icosiamminoiodide, 5. 328 

impurities in, 5. 169 

iodate, 2. 353 

iodide, 5. 327 

ammoniobasic, 8. 262 

hexahydrated, 5. 327 

pentadecahydrated, 5. 327 

iodoamide, 8. 262 

iodoantimonite, 9. 602 

iodobismuthite, 9 . 677 

iodoimidotriamide, 5. 328 

-iron alloy, 18. 549 

— cobalt alloys, 14. 553 

-manganese alloys, 13. 667 

nickel-copper alloys, 15. 314 

isotopes, 5. 228 

lead oxydodecamolybdate, 11. 600 

lithium dimesosilicate, 6. 652 

heptitabromorthosilicate, 6. 573 

mesotrisilicate, 6. 641, 668 

orthosilicate, 6. 669 

hydrated, 6. 573 

paratetrasilicate, 6. 641 

phosphate, 5. 367 

sulphate, 5. 342 

totrametasilicate, 6. 641 

magnesium alloys, 5. 235 

aliuninatorthosilicate, 6. 812 

carbonate, 5. 359 

copper alloys, 5. 237 

ferrous sulphate, 14. 300 

iron alloys, 18. 557 

manganous sulphate, 12. 424 

mesopentasilicate, 6. 826 

nickel alloys, 15. 231 

copper alloys, 15. 231 

pentaluminatorthosilicate, 6. 813 

phosphate, 5. 370 

silicates, 6. 808 

sulphate, 5. 364 

manganese alloys, 12. 208 

vanadatosilicate, 6. 836 

manganic trisulphate, 12. 430 

manganous bromide, 12. 383 

chloride, 12. 370 

phosphate, 12. 456 

sulphate, 12. 423 

sulphide, 12. 397 

mercury alloys, 5. 240 

metachloroantimonate, 9 . 491 

metacolumbate, 9. 866 

metantimonate, 9 . 467 

metaphosphate, 5. 362, 366 

metasilicate, 6. 475 

metavanadate, 9 . 775 

molybdate, 11. 563 
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Aluminium molybdenum alloys, 11. 523 

cobalt alloys, 14. 541 

nickel alloys, 15. 247 

monantimonide, 9 . 408 

monohydroxide, 5. 274 

monophosphide, 8 . 846 

monoxyorthosilicate, 6. 458 

nickel alloys, 15. 223 

bromide, 15. 429 

chromium alloys, 15. 245 

.iron alloys, 15. 328 

steel, 15. 329 

copper alloys, 15. 225 

^ magnesium alloys, 15. 314 

manganese-copper alloys, 15. 255 

pentaduoride, 15. 405 

silicon alloys, 15. 231 

steels, 15. 314 

sulphate, 15. 476 

sulphide, 15. 444 

tin alloys, 15. 235 

nickelous hydrosulphate, 15. 476 

nitrate, 5. 359 

— dihydrate, 5. 360 

enneahydrate, 5. 360 

hexahydrato, 5. 360 

octohydrate, 5. 360 

pentadecahydrate, 5. 360 

nitride, 8 . 1 1 1 

nitrite, 8 . 495 

nitrosyl chloride, 8 . 617 

hexachloride, 8 . 438 

occurrence, 5. 153 

octobromoplumbite, 7. 753 

octobromostannite, 7. 454 

octochlorostannito, 7. 434 

octodocamminoiodido, 8 . 262 

octohydroxytrisulphite, 10. 301 

octosulphohoptachlorido, 10. 643 

• octylalurninylhydroxytriorthosilicate, 

6. 462 

orthoantimonate, 9 . 457 

orthoarseiiato, 9 . 186 

— octohydrate, 9 . 1 86 

orthophosphate, 5. 362 

colloidal, 5. 363 

orthosilicate, 6. 454 

oxide properties, chemical, 5. 269 

physical, 5. 263 

(vide alumina), 5. 253 

oxides occurrence, 5. 247 

oxychlorides, 5. 318 

oxydichromate, 11. 285, 342 

palladium alloys, 15. 649 

paratungstate, 11. 819 

passivity, 5. 205 

pentabromostannite, 7. 454 

pentachloride, 7. 434 

pentachlorostannate, 7. 434 

pentamminochloride, 5. 320 

pentasulphatodipliunbite, 7. 821 

pentatungstate, 11. 829 

pentitamanganeside, 12. 210 

pentitatelluride, 11. 54 

■ pentitatriphosphide, 8 . 846 

perchlorate, 2. 401 

periodate, 2. 415 

permanganite, 12. 279 

peroxide, 5. 273, 283 

phosphate, 5. 362 


Aluminium phosphite, 8 . 917 

phosphorylhoxachloride, 8 . 1026 

phosphoryltribromotrichlorido, 8 . 1026 

platinum alloys, 16. 209 

-gold alloy, 16. 210 

-silver alloy, 16. 210 

-silver alloy, 16. 210 

potassium alloys, 5. 229 

amide, 8 . 262 

carbonate, 5. 359 

docamolybdate, 11. 598 

dimetasilicate, 6. 648 

dodecamolybdate, 11. 599 

ferric alums, 14. 349 

hydroxysulphate, 5. 353 

mesotrisilicate, 6. 665 

nitrate, 5. 361 

orthosilicate, 6. 571 

hydrated, 6. 574 

selenate, 10. 869 

selenatosulphate, 10. 930 

suljihate, 5. 343 

sulphatoselonate, 10. 930 

tellurate, 11. 96 

triorthoarsenate, 9. 186 

preparation, 5. 160 

production, 5. 152, 160 

properties, chemical, 5. 202 

physical, 5. 1 73 

purification, 5. 169 

pyroarsenate, 9. 186 

pyrophosphate, 5. 362, 365 

rubidium selenate, 10. 869 

sulphate, 5. 345 

selenate, 10. 869 

solenide, 10. 781 

selenite, 10. 829 

trihydrate, 10. 829 

silicates, 6. 453 

alkali, 6. 640 

hydrated, 6. 467 

silicide, 6. 183 

sihcododecamolybdate, 6. 871 

silicododecatimgstate, 6. 880 

silicon cobalt alloys, 14. 536 

jpon alloys, 13. 570 

nickel alloys, 15. 231 

silver, 5. 233 ; i5. 210, 225 

alloys, 5. 232 

dioxymolybdate, 11. 600 

-nickel alloys, 15. 231 

oxydodecamolybdate, 11. 600 

phosphate, 5. 370 

silicate, 6. 683 

sulphate, 5. 341, 345 

sulphide, 5. 329 

sodium alloys, 5. 229 

amide, 8 . 262 

arsenitosilicate, 6. 826 

calcium sulphatotriorthosilicate, 

6. 584 

carbonate, 5. 359 

chlorotriorthosilicate, 6. 582 

chromatosilicate, 6. 866 

dimetasilicate, 6. 643, 644, 645 

dodecamolybdate, 11. 599 

fiuoarsenate, 9. 259 

hydrotrimetasilicate, 6. 651 

hydroxy orthosilicate, 6. 574 

hydroxysulphate, 5. 353 
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Aluminium-sodium orthosilicate, 6. 570 

hydrated, 6. 573 

phosphate, 5. 367 

pyrophosphate, 6. 367 

selenate, 10 . 869 

silicornolybdate, 6. 871 

sulphate, 5. 342 

sulphatotriorthosilicate, 6. 584 

tricarbonatotriorthosihcate, 6. 

580 

triorthoarsenate, 9. 186 

trisulphotriorthosiliciate, 6. 587 

solubility of hydrogen, 1 . 306 

— stannide, 7. 383 

— steel, 12 . 752 

strontium pyrophosphate, 5. 370 

subchloride, 5. 311 

subfluoride, 5. 301 

— ~ suboxide, 6. 253 
subsulphate basic, 5. 339 

- - subsulphide, 6. 329 

— sulphate, 13. 615 

basic, 5. 336 

decahydrated, 5. 333 

dihydrated, 5. 334 

dodocahydrated, 5. 333 

heptacosihydrated, 5. 333 

hoptadecahydrated, 6. 333 

hexadecahydrate, 5. 332 

hexahydrated, 6. 333 

octodecahydrate, 5. 333 

trihydratod, 5. 333 

sulphates, 5. 332 

acid, 5. 333 

sulphite, 10 . 301 

suliihitoiodido, 6. 327 

sulphodecachloride, 10 . 647 

sulphoheptachloride, 10 . 647 

sulphomolybdate, 11 . 652 

sulphopentachloride, 10 . 643 

sulphosilicate, 6. 987 

- - sulphotungstate, 11 . 859 

sulphuryl chloride, 10 . 231, 673 

- * sulphuryltrichloride, 10. 691 

- - - tantalate, 9 . 904 

tellurate, 11 . 96 

telluride, 11 . 53 

tellurite, 11. 81 

(totra) decahydroxy sulphate, 5. 337 

totrahydrosulphate, 5. 336 

totrahydroxysulphate, 5. 338 

tetrahydroxy sulphite, 10 . 301 

totraselemte, 10 . 829 

tetrasulphohoptachloride, 10 . 643 

tetrasulphotrichloride, 10 . 643 

tetratritaselenido, 10 . 781 

tetri tamanganoside, 12. 210 

tetritastannide, 7. 383 

tetritatungstide, 11 . 742 

thallous selenate, 10 . 871 

sulphate, 6. 467 

thiohypophosphate, 8 . 1064 

thiophosphite, 8 . 1062 

thiopyrophosphate, 8 . 1070 

thiosidphate, 10 . 549 

titanate, 7. 56 

(tri) lithium hexahydroxydimetasili- 

cate, 6. 607 

potassium trimesotrisilicate, 6. 

665 


Aluminium triamminochloride, 5. 320 

triarsenotrichloride, 9 . 244 

tribromide, 9 . 249 

trichromide, 11. 172 

trihydroxide, 5. 275 

trihydroxydiphosphate, 5. 366 

trihydroxyphosphate, 5. 366 

trihydroxytetranitritodiplatinite, 8 . 

520 

triiodohexarsenito, 9 . 257 

trimanganeside, 12. 211 

trioxyenneaselenite, 10. 829 

heptahydrate, 10. 829 

trisulphotrichloride, 10. 643 

tritadiarsonide, 9 . 68 

tritadimanganeside, 12. 210 

tritaheptaphosphide, 8 . 846 

tritamanganeside, 12. 210 

tritaphosphide, 8 . 846 

tritatungstide, 11. 742 

— — tri tetri tazirconide, 7. 117 

trithionate, 10. 609 

triuranate, 12. 67 

tungstate, 11. 789 

octohydrate, 11. 789 

tungsten cobalt alloys, 14. 542 

uranate, 12. 64 

uses, 5. 222 

vanadates, 9 . 775 

wool, 5. 170 

X -radiogram, 1. 642 

— - -zinc alloys, 5. 237 

copper alloys, 5. 240 

— iron alloys, 18. 557 

magnesium alloys, 5. 240 

nickel alloys, 15. 231 

phosphate, 5. 371 

sulphate, 5. 354 

zirconium, 7.116 

zoisite, 6. 720 

Aluminolitos, 5. 249 

— colloidal, 5. 249 

crystalline, 5. 249 

Aluminosilicates, 6. 304 

constitution, 6. 311 

Aluminosulphuric acid. 5. 336 
Aluminotherrnic reactions, 5. 218 
Aluminotriorthosilicates, 6. 605 
Aluminotungstates, 11. 789 
Aluminous azide, 8 . 352 
Alumino vanadium, 9. 727 
Aluminum, 5. 151 

Aluminyl aluminium (di) magnesium ortho- 
pentasilicate, 6. 809 

(di) difluosilicato, 6. 561 

potassium orthosilicate, 6. 567 

sodium orthosilicate, 6. 567 

(di)aluminyl sodium antimonate, 9. 456 
Alumium, 5. 151 
Alumochalcosiderite, 14. 411 
Alumogel, 5. 275 
Alums, 5. 336, 341 

pseudo, 5 , 356 

X-radiograms, 1. 642 

Alun de Rome, 5. 353 
Alundum, 6. 271 

Alunite, 2. 657 ; 6. 154, 257, 353 ; 14. 344 

ammonia, 5. 353 

soda, 6. 353 

zinc, 5. 154 
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Alunogen, 5. 154, 333 
Alunogene, 5. 333 
Alurgite, 6. 608 ; 12. 148 
Aluschlite, 6. 472 
Alutife, 16. 1 

Alvite, 4. 206 ; 6. 512 ; 7. 100, 167 
Alzone, 6. 239 

Amalgam, 8. 300 ; 4. 696, 1024 

ammonium, 4. 1 005 

gold, 3. 494 ; 4. 698 

hydrogen, 4. 753 

lead, 1. 3 

palladium hydrosol, 15. 649 

silver, 4. 696 

tables, 3. 498 

Amalgamation, 8. 303 

European process, 3. 303 

Mexican process, 3. 303 

process gold, 3. 495 

Amalgams, 4. 696 

alkali metals, 4. 1010 

alkaline earth metals, 4. 1031 

aluminium, 5. 240 

dental, 4. 1027 ; 7. 370 

Amaranite, 12. 529 
Amarantite, 14. 328, 332 
Amarillite, 14. 346 
Amarillo de barita, 11. 273 

di ostronciana, 11. 271 

ultramos, 11. 273 

Amazon stone, 6. 663 
Amazomte, 6. 662, 663 
Amberoid, 15. 208 

Amblygonite, 2. 426; 5. 155, 367 ; 8. 733 
Amblystegite, 6. 392 
Amesite, 6. 622 ; 12. 529 
Amethyst, 6. 138 

Oriental, 5. 247 

Amethystine, 6. 138 
Amethystzontos, 6. 715 
Amianthus, 6. 422, 425 
Amierons, 1. 770 
Amides, 8. 229, 252 
Amidide, 8. 229 
Amidochromic acid, 8. 266 
Arnidodiphosphoric acid, 8. 709 
Amidogen, 8. 229 
hydride, 8. 229 

Araidoguanidiniurn-trichloropalladite, 15. 

671 

Amidohexamidohoptai)hosphoric acid, 8. 

719 

Amidohoximidoheptaphosphorio acid, 8. 

716 

Amidopentimidohexaphosphoric acid, 8. 719 
Amidopersulphonic acid, 8. 670 
(di)amidophosphoric acid, 8. 704 
Amidophosphorous acids, 8. 704 
(di)amidophosphorous acid, 8. 704 
(mon)amidophosphorous acid, 8. 704 
Amidopropionic acid and hydrogen, 1. 304 
Amidopyrophosphoric acid, 8. 709 
Amidosulphinates, 8. 632, 634 
Amidosulphinic acid, 8. 632, 633 
Amidosulphites, 8. 640 
Amidosulphonates, 8. 637, 640 
Amidosulphonic acid, 8. 637 
Amidosulj^hurous acid, 8. 633 
Amidosulphyryl chloride, 8. 662 
phosphorous tetrachloride, 8. 662 


Amidotetrimidopentaphosphoric acid, 8. 
719 

Amidothioimidosulphonio acid, 8. 635 
Amidothiophosphoric acid, 8. 725 
Amines, 8. 252 
^-aminO'Salt, 14 . 672 
Aminoacetal, 16 . 272 
Aminotrisulphonatos, 8. 667 
Arnmines, 14 . 690 

constitution, 8. 228 

metal, 8. 243 

Ammino compounds, 4 , 845 
Amminomommidototraphosphoric acid, 8. 
715 

Ammiolite, 9. 343, 437 
Ammonal, 5. 219 

Ammonia, 11 . 368 ; 13 . 608, 612, 615 

adsorption by solids, 8. 200 

alum, 5. 344 ; 13 . 609 

alunite, 5. 353 

analytical reactions, 8. 224 

effect on catalysis, 1. 487 

gallic alum, 5. 385 

hemihydrato, 8. 194 

■ hexamminochloride, 8.216 

- - history, 8. 144 
hydrate, 8. 194 

hydroxypontachlorosmate, 15. 720 

in air, 8. 13 

indium alum, 5. 404 

liquid, analogy with water, 8. 276 

ionization, 8. 279 

metal, 8. 243 

occurrence, 8. 146 

oxidation, 8. 207 

pectolite, 6. 367 

physiological action, 8. 205 

- — preparation, 8. 148 

— from gas-liquor, 8. 1 66 

Haber’s process, 8. 1 58 

Sorpek’s process, 8. 112 

— jiroperties, chemical, 8. 205 

physical, 8. 173 

rate absorption, 8. 1 96 

Serpek’s process, 8. 112 

solubility (various solvents), 8. 197 

(water), 8. 194 

— — substituted, 8. 252 

turpeth, 4 . 788, 979 

Ammoniacum, 2 . 781 
Amrnoniatcs, metal, 8. 243 
Ammoniobasic compounds, 4 . 786, 845 
Ammoniojarosite, 12 . 529 ; 14 . 328, 343, 344 
Ammonium, 2 . 781 ; 4 . 1007 

- - — aluminato, 5. 289 

aluminium carbonate, 5. 359 

chromium sulphate, 11 . 463 

dimetasilicate, 6. 645 

dithionate, 10 . 593 

dodecamolybdate, 11 . 599 

ferric alums, 14 . 349 

hydroxysulphate, 5. 353 

phosphate, 5. 367 

— selenate, 10 . 869 

silicododecatungstate, 6. 880 

sulphate, 5. 344 

aluminotungstate, 11 . 789 

amalgam, 4 . 1005 

amidochromate, 8. 266 

amidodiphosphate, 8. 716 
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Ammonium amidoselenite, 8. 636 

amidosuli^hinate, 8. 634 

amidosulphonate, 8. 640 

amidothioimidosulphonate, 8. 636 

amminochlorotantalate, 9. 920 

amminodihydroxylaminometavana- 

date, 9 . 760 

amminoiodocmprite, 8. 205 

amminosulphides, 8. 218 

amminotrichloroplatinite, 16. 267 

antimonatomolybdate, 9 . 459 

antimonatotriiodobromide, 9 . 612 

antimonitomolybdate, 9 . 433 

antimonitotungstates, 9 . 433 

antimony sulphate, 9. 682 

aquochloroperiridite, 16. 766 

aquopentaOuoride, 11. 363 

argentofluoride, 3. 390 

arsenates, 9 . 149 

arsenatoctomolybdate, 9 , 209 

arsenatoctovanadatohenicositung- 

stato, 9 . 202 

arsenatoctovanadatopentacosimolyb- 

date, 9 . 202 

arsenatodecavanadatoctodecamolyb- 

date, 9 . 202 

arsenatodecavanadatohenamolybdato, 

9 . 202 

arsenatodecavanadatoheptadecamo- 

lybdate, 9 . 202 

arsonatodecavanadatopontadecamo- 

lybdate, 9 . 202 

arsenatodecavanadatotridecamolyb- 

date, 9 . 202 

arsonatodi vanadate, 9 . 200 

arsenatododecavanadatodecamolyb- 

dato, 9 . 202 

arseiiatododeeavanadatopentadeca- 

molybdate, 9 . 202 

arsenatohexavanadatoioosimolybdate, 

9 . 202 

arsonatototrachromate, 9 . 204 

arsonato to tradoca vanada tohena - 

molybdate, 9. 202 

arsena to trimolybdate, 9 . 209 

arsonatavaiiadatotungstato, 9 . 202, 

215 

arsenatovanaditovanadatotungstaie, 

9 . 202 

arsonato vanadyl vanadates, 9 . 201 

ai*sonitoarsenatotungstate, 9 . 214 

arsenitomolybdate, 9 . 131 

arsenitotungstate, 9 . 132 

arsenitovajiaditotungstate, 9 . 132 

— aurosic tetrasulphite, 10. 280 

aurous sulphite, 10. 280 

triamminodisulphite, 10. 280 

azide, 8. 344 

azidodithiocarbonate, 8. 339 

barium aluminium oxydodecamolyb- 

date, 11. 600 

arsenate, 9 . 173 

chromate, 11. 274 

ehromidodecamolybdate, 11. 602 

cobaltic decamolybdate, 11. 676 

octamminohexasulphite, 10. 

315 

dimetaphosphate, 8. 893 

diphosphatoctovanadatotetra- 

decamolybdato, 9 . 834 


Ammonium barium diphosphatoctovana- 
datotridecamolybdate, 9 . 834 

diphosphatodecavanadatotri- 

decamolybdate, 9 . 834 

diphosphatododecavanadatodo- 

decamolybdate, 9 . 834 

diphosphatododecavanadato' 

octomolybdate, 9 . 836 

diphosphatohexavanadatohepta- 

decamolybdate, 9 . 834 

diphosphatotetradecavanadato- 

decamolybdate, 9 . 836 

divanadatotrimolybdate, 9 . 784 

dodocavanadatohexatriconta- 

molybdate, 9 . 784 

hydrox 3 rnitrilo-iso-disul- 

phonate, 8. 679 

icosihydroquiniusdiarsenito- 

dimolybdato, 9 . 131 

irnidodisulphonate, 8. 666 

imidosulphinite, 8. 646 

iridium disulphate, 16. 786 

nickel nitrite, 8. 611 

nitrilotrisulphonate, 8. 669 

paramolybdate, 11. 586 

phosphatomolybdate, 11. 663 

trimetaphosphate, 2. 877 ; 8. 894 

beryllium carbonate, 4. 244 

ferrous fluosulphate, 14. 297 

fluoride, 4. 230 

hoxaorthoarsenate, 9 . 176 

manganous fluosulphate, 12. 422 

nickelous fluosulphate, 16. 475 

orthoarsenate, 9 . 175 

pyrophosphate, 4. 247 

sulphate, 4. 241 

tetraorthoarsenate, 9 . 175 

trisulphito, 10. 285 

biniodide, 2. 233 

■ bismuth decasulphodithiosulphate, 10. 

molybdate, 11. 670 

nitrate, 9 . 710 

thiosulphate, 10. 564 

tungstate, 11. 795 

bismuthotungstate, 9 . 651 

bispyridinium chloroperiridite, 16. 763 

- — bisuiphate, 2. 703 

blue perchromate, 11. 357 

borates, 6. 66, 79 

- — boratofiuorido, 6. 125 

bromate, 2. 338 

bromide, 2. 590 

ammines, 2. 594 

bromoaurate, 8. 607 

bromobisarsenite, 9 . 256 

bromocarnallite, 4 . 314 

bromocuprate, 8. 200 

bromodiiodoplumbite, 7. 773 

dihydrate, 7. 773 

bromoiodide, 2. 596, 619 

bromoiodostannate, 7. 463 

bromoiridate, 16. 776 

bromopalladate, 16. 678 

bromopalladite, 16. 677 

bromoperiridite, 16. 776 

hemihydrate, 16. 776 

bromopernithenite, 16. 638 

bromoplatinate, 16. 377 

bromoplatinite, 16. 612 

bromoplumbite, 7. 761 
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Ammonium bromopyroselonite, 10. 913 

bromoruthenate, 15. 538 

bromosmate, 15. 722 

bromostannatea, 7. 456 

bromotitanate, 7. 88 

cadmium amminoquadrichromate, 11. 

280 

diamminochromate, 11. 280 

diamminomolybdato, 11. 563 

diamminoxytetranitrite, 8 . 490 

dihydroxyquadrichromato, 11. 

280 

dimetaphosphate, 4 . 663 

dithionate, 10. 693 

dithiosulphate, 10. 666 

hexachloride, 4 . 553 

nitrate, 4 . 656 

pararnolybdate, 11. 687 

paratungstate, 11. 819 

pentachloride, 4 . 654 

persulphate, 10. 479 

phosphate, 4 . 661 

phoaphatotetritaennearnolyb- 

date, 11. 670 

phosphatotrimolybdate, 11. 668 

selonate, 10. 867 

dihydrato, 10. 867 

hexahydrato, 10. 867 

sulphate, 4 . 636 

hexahydrated, 4 . 636 

sulphite, 10. 287 

tetraiodide, 4 . 582 

totrathiosulphate, 10. 547 

monohydrated, 10. 547 

tribromide, 4 . 571 

trichloride, 4 . 553 

tungsten tetramrninoennea- 

chloride, 11. 842 

C8Bsium, disulphitotetrammino- 

cobaltate — cts-, 10. 317 

calcium arsenate, 9. 172 

chromate, 11. 270 

copper tetrasulphate, 3. 811 

cupric tetrasulphate, 3. 813 

dimetaphosphate, 3. 894 

disulphat/e, 3. 812 

hexasulphate, 3. 812 

hydroxynitrilodisulphonate, 8 . 

677 

imidodisulphonate, 8. 654 

nickel nitrite, 8 . 61 1 

pararnolybdate, 11. 586 

* phosphate, 3. 878 

phosphatohemiheptatungstate, 

11. 873 

trisulphate, 3. 811 

carbamate, 2. 793 

carbonate, 13. 613 

acid, 2. 787 

half acid, 2. 786 

preparation, 2. 782 

properties, 2. 784 

carbonates, 2. 780 

carbonatostannite, 7. 480 

carnallite, 4 . 306 

ceric dihydrododecamolybdate, 11. 600 

dodecamolybdate, 11. 600 

nitrate, 5. 673 

sulphate, 5. 662 

cerous carbonate, 5. 666 


Ammonium cerous molybdate, 11. 587 

nitrate, 5. 671 

sulphate, 5. 659 

sulphite, 10. 302 

tungstate, 11. 790 

chabazite, 6. 733 

chlorate, 2. 338 

chloride, 2. 561 ; 13. 609, 616 

and hydrogen, 1 . 302 

BaCljs-CuCla-HjjO, 3. 716, 720 

preparation, 2. 562 

properties, 2. 563 

purification, 2. 663 

uses, 2. 574 

chlorite, 2. 284 

chloroaquoperruthonite, 15. 532 

chloroarsenite, 9 . 255 

chloroaurates, 3. 594 

chlorobromide, 2. 595 

chlorobromostannate, 7. 456 

chlorochromato, 11. 397 

chlorocolurnbite, 9 . 876 

chlorocuprato, 3. 185 

chlorodiiodoplurnbite, 7. 773 

chlorodithionate, 10. 583 

ohloroiodide, 2. 619 

chloroiodobismuthito, 9. 682 

chloroiridato, 15. 769 

chloromanganito, 12. 329 

chloropalladate, 15. 672 

chloropalladite, 15. 669 

chloroperiridite, 15. 764 

monohydrato, 15. 764 

chloroperosmite, 15. 717 

chloroperrhodito, 15. 579 

chloroperruthenite, 15. 529 

chloroplatinate, 16. 316 

chloroplatinite, 16. 278 

chloroplumbato, 7. 734 

chloroplumbites, 7. 725 

chloropyrosolenite, 10. 913 

chloropyrosulphonate, 10. 681 

chlororuthenate, 15. 534 

chlororuthenite, 15. 525 

chlorosmate, 15. 719 

ehlorostannate, 7. 447 

chlorotetrabroinodiplumbite, 7. 751 

chlorotitanate, 7. 85 

chromate, 11. 241 

chromatopontamininobis(;hromatc, 11 

311 

chromatosulpha to, 11. 450 

chromic cliloropentaquodichlorosul- 

phato, 11. 468 

chloropentaquodisulphate, 11. 

468 

chloropentaquosulphatohydro- 

sulphate, 11. 468 

dichloro-hydrosulphatotrisul- 

phato, 11. 469 

dichlorotetraquochlorotrisul- 

phate, 11. 469 

dichlorotetraquodisulphato, 11. 

468 

heptamminoctonitrate, 11. 407 

hexachloride, 11. 417, 418 

hexahydrate, 11. 418 

hexamminotrioxalate, 11. 409 

monohydrate, 11. 418 

pentachloride, 11. 418 



430 


GENERAL INDEX 


Ammonium chromic selenate, 10. 876 

trichlorodisulphate, 11. 468 

chromidodocamolybdate, 11. 601 

chrornipyrophosphate, 11. 481 

chromite, 11. 397 

chromium ferric alums, 14. 360 

heptamminoctonitrate, 11. 478 

hexafluoride, 11. 363 

hydroxyphosphate, 11. 482 

— pentafluoride, 11. 363 

phosphate, 11. 482 

phosphite, 8. 918 

sulphite, 11. 462 

tetrachloride, 11. 417 

triammino-oxalatochloride, 11. 

417 

chromochromate, 11. 210 

chromotellurate, 11. 97 

chromous carbonate, 11. 471 

fluoride, 11. 362 

sulphate, 11. 434 

chromyl difluoohromato, 11. 365 

— cobalt azide, 8. 355 

decamolybdate, 11. 574 

dithionate, 10. 597 

mercury alloy, 14. 534 

pentasulphate, 14. 774 

— persulphito, 10. 480 

phosphate, 8. 920 

sulphatofluoberyllate, 14. 783 

- tetrafluorido, 14. 606 

cobaltic aquopontamminochlorosul- 

phato, 14. 794 

aquopoutarnminomolybdate, 11. 

575 

— decamolybdate, 11. 598 

— — disulphato, 14. 789 

dodocamolybdate, 11. 574 

hoxamminochlorosulphate, 14. 

791 

hexamminosulphate, 14. 791 

hoxanitrite, 8. 504 

hydroxyammino - peroxo - ol - 

hexamminosulphate, 14. 805 

hydroxytriamminochloroplati- 

nate, 16. 333 

tetramminodisulphite, 10. 315 

tetramminotrisulphite, 10. 315 

cobaltite, 14. 693 

cobaltous amminotrichloride, 14. 637 

carbonate, 14. 811 

dodecahydrate, 14. 811 

enneahydrato, 14. 811 

tetrahydrate, 14. 811 

chromate, 11. 312 

diamminomolybdate, 11. 374 

diarnminoquaterochromate, 11. 

312 

dichromate, 11, 344 

dihydrophosphate, 14. 853 

dihydrophosphatohemipenta- 

molybdate, 11. 670 

disulphate, 14. 772 

disulphite, 10. 313 

hexamminoselenate, 10. 885 

hexasulphitocobaltate, 10. 316 

hydrocarbonate, 14. 811 

hemienneahydrate, 14. 811 

tetrahydrate, 14. 811 

nickelous sulphate, 15. 478 


Ammonium cobaltous orthophosphate, 14. 

862 

dodecahydrate, 14. 852 

hexahydrate, 14. 852 

monohydrate, 14. 852 

paramolybdate, 11. 587 

pentamolybdate, 11. 694 

phosphatohemipentamolybdate, 

11. 670 

selenate, 10. 883 

sulphatofluoberyllate, 14. 781 

trichloride, 14. 637 

trisulphite, 10. 313 

columbates, 9. 863 

constitution,, amide theory, 8. 229 

amidogen theory, 8. 229 

ammonia-radicle theory, 8. 229 

ammonium base theories, 8. 229 

electron theory, 230 

of compounds, 8. 228 

Werner’s theory, 8. 234 

copper ammoniohydroxyaiitiraonato, 

9 . 454 

barium nitrite, 8. 488 

calcium nitrite, 8. 488 

cerous nitrite, 8. 496 

chromate, 11. 262 

cobaltous sulphate, 14. 781 

diarnminochromate, 11. 262 

diamminomolybdate, 11. 559 

dithionate, 10. 587 

fen’ouB sulphate, 14. 297 

fluotitanate, 7. 72 

hexahydrotrisdiarse nitod iinolyb- 

date, 9 . 131 

— lead nitrite, 8. 498 

molybdate, 11. 559 

nickel sulphate, 15. 474 

octohydrobisdiarsonitodimolyb- 

date, 9 . 131 

pentafluodioxy tungstate, 11. 839 

phosjihatohomipontamolybdate, 

11. 669 

selenate, 10. 859 

strontium nitrite, 8. 488 

tellurite, 11. 79 

tungstate, 11. 782 

tungsten tetramminoennoa- 

chloride, 11. 842 

cupric a-stannato, 7. 418 

calcium tetrasulphate, 3. 813 

diamminoiodide, 3. 209 

dichromate, 11. 339 

dimetaphosphate, 3. 292-3 

sulphate, 3. 255 

tetramminoiodide, 3. 209 

cupri-tetrafluoride, 3. 156 

-trifluoride, 3. 156 

cuprosic sulphite, 10. 278 

hemitridecahydrate, 10. 278 

pentahydrate, 10. 278 

cuprous cyanidothiosulphate, 10. 533 

dibromotetrathiosulphate, 10.533 

dichlorotetrathiosulphate, 10.533 

diiodotetrathiosulphate, 10. 633 

dithiocyanatotetrasulphate, 10. 

533 

orthophosphate, 3. 287 

pentathiosulphate, 10. 530 

sulphite, 10. 274 
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Ammonium thiocarbonate, 6 . 125 

thiocyanate thiosulphate, 10 . 633 

thiosulphate, 10 . 530 

trithiosulphate, 10 . 530 

decaborate octohydratod, 5. 86 

decabromoaluminate, 5. 326 

decahydropentaselenitododecavana- 

date, 10 . 835 

decaiodotriplumbite, 7. 772 

hexahydrate, 7. 772 

decametaphosphate, 2. 878 

decamolybdate, 11 . 597 

enneadecahydrate, 11 . 597 

decamolybdatosulphite, 10 . 307 

deuterohexavanadate, 9. 759 

deuterotetra vanadate, 9 . 759 

“ — diamidodiphosphate, 8. 711 

diamidophosphate, 8. 707 

diamminotetrachlorocuiirato, 3. 186 

diarsenatodecatungstate, 9 . 213 

diarsenatohenicositungstato, 9 . 214 

diarsenatoheptadecatungstate, 9 . 213 

diarsenatoheptainolybdate, 9 . 206 

diarsenatohexatungstate, 9 . 213 

diarsenatotellurate, 11 . 96 

diarsenatotetracosi tungstate, 9 . 214 

diarsenatoteiradecatungstate, 9 . 213 

dibrornocupnto, 8. 195 

dibromodich loros tannite, 7. 454 

diceious octosulphate, 5. 659 

dichlorobisdimethylglyoximorhodito, 

15. 677 

dichloroouprite, 3. 163 

dichlorodibronioplunibite, 7. 751 

— dichlorodicuprite, 3. 163 

dichlorotribromobisniuthito, 9 . 673 

dichromate, 11 . 323 

dichromyl tetrafluochroniato, 11. 365 

dicupric sulphate, 3. 255 

difluodioxy phosphate, 8. 997 

— " difluodithionate, 10 . 599 

difluotollurate, 11. 109 

difluo vanadate, 9 . 801 

dihydrated tetranitritoplatinito, 8. 518 

dihydroarsenate, 9 . 156 

ddiydroarsonatoheinipentainolybdate, 

9 . 207 

dihydroarsenatomolybdate, 9 . 206 

— ™ dihydroarsenatotri molybdate, 9 , 208 

dihydroarsenite, 9 . 120 

dihydromanganidiorthophosphate, 12. 

461 

dihydrophosphatohemipentamolyb- 

date, 11. 668 

heptadecahydrate, 11. 668 

heptahydrate, 11. 668 

dihydrophosphatomolybdato, 11 . 671 

dihydropyrophosphate, 2. 876 

dihydrorthophosphate, 2. 871 

" — dihydrotetraselenitohexavanadate, 10. 
835 

dihydrothoridodecamolybdates, 11. 

601 

dihydrotrioxysulpharseiiate, 9 . 327 

tetrahydrate, 9 . 327 

dihydrotriselenite, 10. 821 

dihydroxylaminometavaiiadate, 9 , 

470 

dihypovanadatodivanadatoctocosi- 

molybdate, 9 . 793 


Ammonium dihypovanadatotetradocatung- 
state, 9 . 747 

dihypovanadatototra vanadate, 9 . 

792 

dihypovanadoc to vanadate, 9 , 792 

diimidopentathiodiphosphate, 8. 727 

diimidopentathiopyrophosphate, 8. 

1066 

diiodate, 2. 340 

diiodothiosulphate, 10 . 533 

dilanthanum octosulphate, 5. 659 

(di) dimercui'iammonium nitrate, 4. 

1001 

dihydrated, 4. 1001 

- — mercuric dinitratodichloride, 4 . 997 
oxvmercuriammoniurn nitrate hy- 
drate, 4 . 1001 

dirnercuriarnmoniuin chloride, 4. 845 

chromate, 11 . 284 

nitrate, 4 . 999 

dihydrated, 4 . 1000, 1001 

sulphate, 4. 978, 979 

dodetJahydrated, 4 . 978, 979 

d line taphosph ate, 2. 876 ; 8. 985 

• dimolybdate, 11 . 580 

dimolybditetramolybdate, 11. 531 

dimolybditotetramolybdate, 11 . 593 

dioxydiselonotungstate, 10 . 798 

dioxydisulphomolybdate, 11. 654 

dioxydisulphotungstate, 11. 861 

dioxypentafluomolybdate, 11 . 614 

dioxytetrafluomolybdate, 11 . 613 

dioxytrifluoride, 11. 613 

diperchrornatos, 11 . 357 

diphosphatoctovanadatododeca- 

molybdato, 9 . 831 

diphosphatoctovanadatohena- 

rnolybdate, 9 . 832 

diphosphatoc^tovanadatoheptadeca- 

molybdato, 9 . 830 

diphosphatoctovanadatotetradoca- 

molybdate, 9 . 830 

octocosihydrate, 9 . 830 

pen tadecahyd rate, 9 . 830 

diphosphatoctovanadatotndeca- 

molybdato, 9 . 831 

diphosphatodecavanadatodeca- 

molybdate, 9 . 832 

diphosphatodecavanadatohena- 

molybdate, 9 . 832 

diphosphatodecavanadatopentadeca- 

molybdate, 9 . 830 

d iphosphatodecavanodatotrideca- 

molybdate, 9 . 831 

dotricontahy (irate, 9 . 831 

diphosphatododecavanadatod odoca- 

molybdato, 9 . 831 

diphosphatoheptadefjavanadatoeiinea- 

inolybdate, 9 . 832 

diphosphatohexadecavanadatotitra- 

decamolybdate, 9 . 830 

diphosphatohexavanadatoctodeca- 

molybdate, 9 . 829 

diphosphatohexavanadatoheptadeca- 

molybdate, 9 . 829 

diphosphatohexavanadatohexadoca- 

tungstate, 9 . 835 

diphosphatohexavanadatopentadcca- 

molybdate, 9 . 830, 831 
icosihydrate, 9 . 830 
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AmmoniuTn , diphoBphatohexavanadato- 

tetradecamolybdato, 9. 831 

diphosphatohexavanadatotrideca- 

rnolybdate, 9. 831 

diphosphatotellurato, 11. 120 

d iphosphatotetradecavanadatohena- 

molybdate, 9. 882 

diphosijhatovanaditotimgstate, 9. 

826 

dipiatinic triacontatungstate, 11. 803 

dipraseodymium hexasulphate, 5. 659 

diselenitoctomolybdate, 10. 837 

hexahydrate, 19. 837 

pontahydrate, 10. 837 

diselenitodecamolybdate, 10. 836 

diselenitododecamolybdate, 10. 837 

diselonitopentamolybdate, 10. 837 

disulphatoaluminato, 6. 344 

tetrahydrate, 5. 362 

disulphatochroinato, 11. 452 

disulphatocui)rate, 3. 255 

disulphatoindate, 6. 404 

ietrahydratod, 5. 404 

disulphatovanadite, 9. 820 

disulphide, 2. 651 

disulphitodiamminocobaltato — irons-, 

10. 318 

disulphitodiethylonediammino- 

cobaltito — trans-, 10. 318 

disulphitod ipropylenediammino- 

cobaltato — irons-, 10. 318 

disulphitoothylenodiamiiif) — cis-, 10. 

318 

Irons-, 10. 318 

disulphitotetramrriinocobaltate — cis-, 

10. 317 

irons-, 10. 317 

ditelluratohexamolybdate, 11. 97 

dithiometaphosphato, 8. 1070 

ditluonate, 10. 582 

dJthiophosi)hate, 8. 1068 

diuranatc^, 12. 65 

diuranyl pentacarbonate, 12. 114 

j)entahypophoRphite, 8. 889 

sulphate, 12. 1 7 

trisulphate, 12. 108 

trisulphite, 10. 308 

divanadatoctodecamolybdate, 9 . 782 

divanadatodimolybdate, 9 . 781 

divanadatohexamolybdato, 9. 782 

pentahydrated, 9. 782 

hexahydrate, 9. 782 

divanadatopentatungstate, 9. 785 

divanadatophosphate, 9. 828 

divanadatotetramolybdate, 9. 781 

divanadatotetratungstate, 9. 785 

hemipentahydrate, 9. 785 

tetrahydrate, 9. 785 

divanadatotrimolybdate, 9. 781 

dodocaborate enneahydrated, 5. 81 

dysprosium carbonate, 5. 704 

eicosichloroenneamercuriate, 4. 851 

enneabromodiantimonite, 9. 496 

enneabromodiperrhodite, 16. 581 

enneachloroantimonate, 9. 490 

enneachlorodiantimonite, 9. 479 

enneafluohypovanadate, 9. 797 

enneahydrododecaselenitohexavana- 

date, 10. 835 

enneaiododiantimonite, 9. 502 


Ammonium enneapotasisum decameta- 
phosphate, 8. 990 

enneasulphide, 2. 654 

erbrium sulphate, 5. 704 

ethylenotrichloroplatinite, 16. 272 

monohydrate, 16. 272 

tetritapentahydrate, 16. 272 

ferric alum, 14. 337 

antimony chloride, 14. 102 

arsenate, 9. 227 

carbonate, 14. 370 

chromate, 11. 309 

chromium sulphate, 1 1 . 463 

disulphate, 14. 336 

dodecahydrate, 14. 337 

dodecamolybdate, 11. 602 

dodecatungstate, 11. 832 

fluoride, 14. 7 

heptachloride, 14. 99 

heptacosichlorotrihypoanti- 

monate, 9. 486 

hexafluoride, 14. 7 

hydrophosphito, 8. 920 

oxytetrasulphate, 14. 339 

paratungstate, 11. 820 

pentabromoiodide, 14. 135 

pontachloridc, 14. 99 

pentadecoxvBoxioschromate, 11. 

310 

phosphate, 14. 410 

pyrophosphate, 14. 414 

sulphate, 11. 831 

sulphatofluoberyllate, 14. 353 

sulphide, 14. 182 

tetrabroinide, 14. 124 

tetrachloride, 14. 99 

tridecachloride, 14. 101 

trisulphate, 14. 336 

ferrisulphatoBulphite, 10. 313 

ferrodinitrosylthiosulphate, 8. 442 

ferroheptanitrosyltrisulphido, 8. 441 

ferrous aquopentammmosulphate, 14. 

290 

arsenate, 9. 224 

bromide, 14. 121 

carbonate, 14. 369 

cobaltous sulphate, 14. 783 

dithionate, 10. 597 

ferric octosulphate, 14. 357 

oxycarbonate, 14. 370 

hydrophosphate, 14. 397 

nickelous sulphate, 15. 477 

persulphate, 10. 480 

phosphate, 14. 395 

pyrophosphate, 14. 398 

selenate, 10. 880 

sulphatofluoberyllate, 14. 301 

sulphite, 10. 312 

tetrachloride, 14. 31 

tetrafluoride, 14. 3 

trifluoride, 14. 3 

fluoborate, 5. 127 

fluobromoplumbite, 7. 751 

fluochloroplumbite, 7. 733 

fluochromate, 11. 365 

fluohydroxyselenate, 10. 903 

fluoindate, 6. 399 

fluomanganite, 12. 347 

fluoperborate, 6. 129 

fluoplatinate, 16. 250 
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Ammonium fluoplumbite, 7. 703 

fluoride, 2. 619 

ammino-, 2. 520 

fluoBcandiate, 6. 489 

fluosilicate, 6. 946 

fluostannate, 7. 422 

fluostannite, 7. 422 

fluosulphonate, 10. 685 

fluotitanate, 7. 70, 670 

fluozirconate, 7. 139 

gadolinium nitrate, 5. 695 

gallic disulphate, 5. 385 

gold amminophosphatomolybdate, 11. 

671 

henachloroantimonitohypoantimonate, 

9 . 485 

henachlorodibismuthite, 9 . 666 

henicosiohloropentamercuriate, 4. 852 

heptabromoaluminate, 5. 326 

heptachlorodibismuthite, 9 . 666 

heptachlorodiferrate, 14. 100 

heptadecafluosilicate, 6. 945 

heptafluoantimonate, 9 . 468 

heptafluohafniate, 7. 171 

heptafluosilicate, 6. 945 

heptafluotantalate, 9 . 916 

heptafluotitanate, 7. 70 

heptafluozirconate, 7. 139 

heptahydrodecamolybdate, 11. 595 

heptahydrato, 11. 695 

hoptaiodoantimonite, 9 . 502 

heptaiodobismuthite, 9 . 676 

heptasulphide, 2. 663 

heptasulphotristannato, 7. 474 

- — heulandite, 6. 757 

hexaborate heptahydrated, 5. 80 

hexabromohypoantimonate, 9 . 496 

hexabromoselenate, 10. 901 

- — hoxabromostaniiite, 7. 453-4 

hexabromotellurite, 11. 104 

hexachlorobisrnuthite, 9 . 666 

„„ — hoxachlorohypoantimonato, 9 . 485 
hexachloroperrhodite, 15. 577 

hexachloroperruthonite, 15. 531 

hexachloroplatinatohypoantimonate, 

9 . 485 

hexachloroplumbite, 7. 727 

hexachloro8tannatohypoantimonate,9. 

485 

hexachlorostannite, 7. 432 

hexachlorotellurite, 11. 102 

hexachlorothallate, 5. 445 

dihydrated, 5. 445 

hexachromate, 11. 352 

hexadecabromotriantimonite, 9 . 496 

hexadecatungstate, 1 1 . 832 

hexafluoaluminate, 5. 303 

hexafluoantimonate, 9 . 468 

hexafluoarcenate, 9 . 236 

hexafluoferrate, 14. 7 

hexafluohafniate, 7. 171 

hexafluotitanite, 7. 66 

hexafluovanadite, 9 . 796 

hexahydroarsenatoctodecamolyb- 

date, 9 . 211 

hexaiodotellurite, 11. 106 

hexamolybdate, 11. 694 

hexaphosphatodivanadatohexaconta- 

tungstate, 9 . 835 

hexaselenitohexamolybdate, 10. 837 

VOL. XVI. 


Ammonium hexatungstate, 11. 829 

hexauranate, 12. 68 

hexavanadatoctomolybdate, 9 . 782 

hexavanadatoheptamolydate, 9 . 782 

hexavanadatopentamolybdate, 9 . 781 

hoxavanadatotetracosimolybdate, 9 . 

782 

hexavanadatototramolybdato, 9 . 781 

hexavanadato tungstate, 9 . 785 

hoxavanadyl tetrasulphite, 10. 305 

hexerododecavanadato, 9 . 760 

hexoxyhenafluomolybdate, 11. 614 

hydrazine dihydrohypophosphato, 8. 

933 

hydrazinodisulphonate, 8. 683 

hydrazinornonosulphonate, 8. 683 

hydroamidoselenite, 8. 636 

hydroarsenato, 9 . 155 

hydroarsenatodimolybdate, 9 . 206 

hydroarsenatodioxydichrornat-o, 9 . 204 

hydroarsonatotrirnolybdato, 9 . 208 

hernihenahydrato, 9 . 208 

hemipentahydrato, 9 . 208 

hydrobromide, 2. 594 

hydrocarbonato, 2. 787 

preparation, 2. 787 

properties, 2. 788 

hydrodofluoplumbato, 7. 705 

hydrofluoride, 2. 520 

hydroheptarnolybdate, 11. 594 

hydrohyponitrito, 8. 410 

hydrohy2)osul2)hito, 10. 181 

hydromonamidophosphato, 8. 705 

hydronitrate, 2. 842 

hydronitrilodithiophosi^hato, 8. 726 

hydropentasulphato columbito, 9 . 881 

hydropermanganite, 12. 275 

hydrophosphatodunolybdate, 11. 670 

homipentahydrate, 11. 670 

hydrophosidiatodivanadatoctotung- 

stato, 9 . 836 

hy drophospha tototra vanadato tetra - 

tungstate, 9 . 836 

hy drophosphatotri vanadatohexa- 

tungstato, 9 . 836 

hydrophosphite, 8. 911 

hydropyrotellurato, 11. 89 

hydrorthophosphato, 2. 871 

hydroselonato, 10. 854 

hydroselenatouranato, 10. 877 

hydroselenide, 10. 765 

hydrosolonito, 10. 820 

hydrosilicate, 6. 329 

hydrostannidodocarnolybdate, 11. 601 

hydrosulphatarsenate, 9. 333, 334 

hydrosulphate, 2. 703 

hydrosulphide, properties, 2. 646 

hydrosulphite, 10. 259 

hydrotellurato, 11. 89 

hydrotelluride, 11. 40 

hydrotetramidotetraphosphato, 8. 716 

hydrotetraphosphide, 8. 832 

hy drote troxy trisulphodi molybdate , 

11. 655 

hydrotrioxysulpharsenate, 9 . 327 

hydroxide, 8. 194 

hydroxylamine paramolybdafce, 11. 552 

phosphite, 8. 912 

tungstate, 11. 773 

hydroxynitrilomononosulphate, 8. 671 

2 F 
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Ammonium hydroxyj>erosmate, 16. 713 

hyi^erborate, 6. 120 

hypobromite, 2. 270 

hypochlorite, 2. 96, 270 

hypoiodito, 2. 270 

hypomolybdatomolybdate, 11. 604 

hyponitrato, 8. 410 

hyponitritosulphate, 8. 688 

— — hypophosphate, 8. 932 

hypophosphiie, 8. 880 

hypoi^hoHphite? molybdate, 8. 888 

hyi)ophoHphitomolybditomolybdato, 

8 . 888 

hyposulphite, 10. 180 

hypovanadate, 9. 746 

hypovanadatoctovanadate, 9 . 792 

hyi)ovanadato-vanadatotung8tate, 9 

793 

hy])Ovanadous sulphate, 9 . 818 

— — irnidochromate, 8. 266 

iniidornolybdate, 8. 267 

imidosulphinite, 8. 645 

iniidotrithio]jhosphato, 8. 727 

iodate, 2. 339 

hydrated, 2. 340 

iodatophosphate, 2. 874 

- - iodide, 2. 615 

amraiiie, 2. 619 

X -radiogram, 1. 642 

iodides, 14. 133 

iodobisarHcmite, 9 . 256 

iodocarnallite, 4. 317 

iodocuprlt(’, 3. 205 

iodoiridate, 15. 779 

iodoiridite, 15. 777 

iodoperiridite, 16. 777 

lodoplatiiiate, 16. 390 

iodosmate, 15. 725] 

iodostannate, 7. 463 

iodostannite, 7. 460 

ioilosul[)honate, 10. 689 

iodotrichlorobisrnuthate, 8. 272 

iridium disulphate, 15. 785 

hexaehlorodihydrosulphite, 10. 

324 

sulphide, 15. 783 

trisulphite, 10. 324 

isotetrahydroborododecatungstate, 5. 

109 

isotungstate, 11. 773 

lanthanous molybdate, 11. 587 

lanthanum carbonate, 5. 666 

hexachrornate, 11. 287 

nitrate, 6. 671 

selenate, 10. 872 

sulphate, 5. 659 

sulphite, 10. 302 

tungstate, 11. 790 

lead chromate, 11. 304 

cobalt nitrite, 8. 506 

dimetaphosphate, 7. 881 

hydroxynitrilo disulphonate, 8. 

678 

irnidochromate, 8. 266 

imidomolybdate, 8. 267 

nickel nitrite, 8. 512 

nitritotrisulphonate, 8. 669 

phosphatopentadecamolybdate, 

11. 671 

pyrophosphate, 7. 880 


Ammonium lead rhodium chloronitrate, 16. 

591 

trithiosulphate, 10. 551 

lithium chromate, 11. 244 

disulphitotetramminocobaltate — 

rw-, 10. 317 

hydrorthophosphate, 2. 876 

pentametaphosphate, 2. 878 ; 8. 

988 

periodate, 2. 409 

sulphate, 2. 705 

trimetaphosphate, 2. 877 

luteodivanadatophosphate, 9 . 828 

luteovanadatophosphate, 9 . 827 

magnesium arsenate, 9 . 177 

bromide, 4. 314 

carbonate, 4 . 370 

chloride, 4 . 306 

chromate, 11. 275 

cobaltous sulphate, 14. 781 

dimetaphosphate, 4 . 396 

dithiophosphate, 8. 1068 

ferrous sulphate, 14 . 297 

hydrocarbonate, 4 . 371 

iodide, 4 . 317 

manganous sulphates, 2. 423 

— — molybdate, 11. 562 

monothiophosphate, 8. 1069 

nickelous sulphate, 15. 475 

orthosulpharsenato, 9 . 321 

paratungstate, 11. 818 

})€^r sulphate, 10. 479 

jihosphate, 4 . 384 

monohydratod, 4 . 386 

selenate, 10. 863 

sulphate, 4 . 342 

sulphite, 10. 285 

telluride, 11. 50 

thiosulphate, 10. 545 

— vanadate, 9 . 773 

voltaite, 14. 353 

manganate, 12. 287 

manganese arsenate, 9 . 221 

dithionatc, 10. 596 

oxytrifluoride, 12. 347 

manganic alum, 12. 429 

tetracosi hydrate, 12. 429 

dodecamolybdate, 11. 602 

molybdate, 11. 572 

paratungstate, 11. 820 

pentachloride, 12. 378 

pentafluoride, 12. 345 

jierphosphate, 12, 463 

pyrophosphate, 12. 462 

trihydrate, 12. 462 

tetrasulphate, 12. 429 

tridecamolybdato, 11. 602 

tungstate, 11. 797 

manganous carbonate, 12. 439 

chromate, 11. 309 

cobaltous sulphate, 14. 782 

decamolybdate, 11. 598 

dihydrophosphatohemipenta- 

molybdate, 11. 669 

dimetaphosphate, 12. 458 

disulphate, 12. 414 

dodecamolybdate, 11. 602 

ferrous sulphate, 14. 301 

Ouoride, 12. 344 

heptachloride, 12. 364 



GENERAL INDEX 


435 


Ammonium manganous hoxachloride, 12. 

364 

hexamminotetrachloride, 12. 365 

hydroxylaminochlorides, 12. 364 

molybdate, 11. 671 

nickelous sulphate, 15. 477 

oxy trisulphate, 12. 415 

permanganitomolybdate, 11. 573 

phosphate, 12. 462 

heptahydrate, 12. 453 

phosphatohemipentamolybdate, 

11. 669 

pyrophosphatoraolybdate, 11. 671 

selenate, 10. 878 

sulphite, 10. 311 

tetrabromide, 12. 383 

tetrachloride, 12. 364 

dihydrate, 12. 364 

monohydrate, 12. 364 

totramminotridecachloride, 12. 

364 

trichloride, 12. 363 

trischromate, 11. 309 

trisulphate, 12. 415 

mo])hite, 6 . 2 

mercuric bromosulphite, 10. 296 

bromotetrachloride, 4 . 882 

chlorosulphite, 10. 292, 290 

dibromochloride, 4 . 882 

dibromodiiodide, 4 . 918 

dibromo trichloride, 4 . 882 

hydroxysulphite, 10. 292 

iinidodisulphonate, 8. 657 

nitrates, 4 . 999 

nitratotetrachloride, 4 . 997 

oxynitrate, 4 . 1002 

pentabromide, 4 . 891 

pontaiodide, 4 . 927 

pentathiosulphato, 10. 548 

sulphatochloride, 4 . 978 

sulphite, 10. 292, 294 

totraiodide, 4 . 927 

hydrated, 4 . 927 

tribroinototraiodido, 4 . 917 

triiodide, 4 . 926 

hydrated, 4 . 926 

tungstate, 11. 788 

mercuri dimercuriammonium iodide, 

4 . 925 

mercurous alumino tungstate, 11. 789 

diamminopersulphate, 10. 480 

diamminoxysulphate, 4 . 968 

nitrate, 4 . 988 

mercury rhodium chloronitrate, 15. 591 

mesodistannate (a-), 7 . 417 

metabromoantimonate, 9 . 497 

metachloroantimonate, 9 . 490 

metaiodoantimonite, 9 . 502 

metantimonate, 9 . 446 

metaphosphate, 2. 876 

metarsenite, 9 . 120 

metasilicate, 6. 329 

metasulpharsenate, 9 . 316 

metasulpharsenatoxymolybdate, 9 . 

332 

metaeulphoantimonite, 9 . 633 

metaaulphotetrantimonate, 9 . 670 

decahydrate, 9 . 670 

enneahydrate, 9 . 570 

tetrahydrate, 9 . 570 


Ammonium metasulphotetrantimonite, 9 . 

633 

motasulphotriarsenite, 9 . 290 

motatungstate, 11. 821 

hexahydrate, 11. 821 

tetrahydrate, 11. 821 

metavanadate, 9 . 758 

molybdate, 11. 551 

molybdatosulphate, 11. 658 

molybdatotrisulphate, 11. 658 

molybdenum amminopentachloride, 

11. 622 

chloride, 11. 629 

dioxy tetrachloride, 11. 632 

enneafluoride, 11. 610 

hernipentoxide, 11. 532 

heptachloride, 11. 621 

hexachloride, 11. 621 

oxypentabrornide, 11. 637 

pentabromide, 11. 635 

pentachloride, 11. 621 

tetrachloro tetrabromide, 11. 640 

tetrachlorotetraiodide, 11. 640 

- tetratlecachloride, 11. 623 

totrafluoride, 11. 609 

trioxytetradecafiuoride, 11. 611 

tungstate, 11. 796 

- — molybdenyl pentabromide, 11. 637 

pentachloride, 11. 629 

molybditetramolybdate, 11. 533 

molybdosic sulphates, 11. 657 

molybdous heptachloride, 11. 619 

octochlorido, 11. 618 

monamidodiphosphato, 8. 710 

monamido})ho8phate, 8. 705 

monoperdi tungstate, 11. 834 

tetrahydrate, 11. 834 

- — monoseleiiotrithionate, 10. 926 

monosulphide, 2. 648 

ammine, 2. 6.50, 651 

monothiohydrophosphite, 8. 1063 

monothiophosphate, 8. 1069 

neodymium c.arbonate, 5. 666 

molybdate, 11. 587 

nitrate, 5. 671 

nickel azide, 8. 355 

cadmium nitrate, 8. 512 

carbonate, 15. 486 

chromate, 11. 313 

diamminochromate, 11. 313 

dihydrophosphatohomipenta- 

molybdate, 11. 670 

dihydroxyquaterchromate, 11. 

313 

dimetaphosjihato, 15. 496 

disulphate, 15. 467 

dithionate, 10. 598 

hexamminosulphato, 15. 468 

nitrotobismuthite, 8. 512 

orthophosphate, 15. 495 

dihydrato, 15. 495 

hexahydrate, 15. 495 

jjersulphate, 10. 480 

phosphatohemipentamolybdate, 

11. 670 

phosphite, 8. 920 

selenate, 10. 887 

sulphatofluoberyllate, 15. 478 

sulphide, 15. 443 

sulphite, 10. 319 
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Ammonium nickel tetrafluoride, 15. 404 

trichloride, 15. 418 

hexamminochloride, 15. 418 

nickelic tridecamolybdate, 11. 602’ 

tungstate, 11. 802 

nickelous decamolybdate, 11. 698 

diamminomolybdate, 11. 676 

enneamolybdate, 11. 697 

henitricontamolybdate, 11. 604 

hexadecamolybdate, 11. 603,604 

pentasulphate, 15. 468 

tetratricontamolybdate, 11. 604 

nitramidato, 8. 269 

nitrate, 2. 829 ; 18. 616 

ammino, 2. 843 

properties, chemical, 2. 840 

physical, 2. 833 

- — nitratoaurate, 8. 616 

nitratometatuiigstate, 11. 814, 861 

' nitratopluinbite, 7. 864 

nitratostaimato, 7. 481 

nitratosulphate, 2. 843 ; 8. 692 

nitrilodiphosphate, 8. 714 

nitrilodithiophosphate, 8. 726 

nitrilosulphinate, 8. 667 

nitrilotrisulphonate, 8. 667, 681 

nitrite, 8. 470 

nitritoperosmite, 15. 728 

nitrohydroxy lamina to, 8. 305 

nitrosylchlororuthenate, 15. 537 

dihydrate, 15. 537 

nitrosylchloroperruthenite, 15. 532 

dihydrate, 15. 532 

mtrosylsulphite, 8. 434 

ootoborate hoxahydratod, 5. 80 

tetrahydrated, 5. 81 

ootobutaborate, 5. 80 

octochloroantimonate, 9 . 490 

octochlorotrimercuriate, 4. 851 

- — octofluotantalato, 9 . 917 
octofluovanadate, 9 . 802 

octohydroarseiiatoenneamolybdate, 9 . 

210 

octomolybdate, 11. 595 

octomolybdatodisulphite, 10. 307 

octosulphate, 10. 447 

octosulphido, 2. 654 

octo tungstate, 11. 830 

octovanadatohexamolybdate, 9 . 782 

octovanadatotetradecatungstate, 9 . 

786 

octovanadatotridecamolybdate, 9 . 782 

orthoarsenate, 9 . 155 

orthophosphate, normal, 2. 874 

orthosilicate, 6 . 329 

orthosulpharsenate, 9 . 316 

orthosulpharsenite, 9 . 290 

orthosulphoantimonate, 9 . 669 

orthosulphoantimonite, 9 . 633 

orthosulphovanadate, 9 . 816 

osmiamate, 15. 727 

osmium dodecachloride, 15. 720 

osmyl bromide, 15. 724 

oxybromide, 15. 724 

oxychloride, 15. 721 

oxydichloride, 15. 721 

oxynitrite, 15. 729 

oxalatobisdinitritobisdiammino- 

oobaltiate, 8. 610 

oxalatotriamminochromate, 11. 409 


Ammonium oxide, 8. 223 

oxyarsenotrichloride, 9 . 246 

oxychromate, 11. 241 

oxydimercuriammonium diibromate, 

11. 342 

oxyfluopertitanate, 7. 68 

oxyhenaduodicolumbate, 9 . 873 

oxyhexafluocolumbate, 9 . 872 

oxyhexafluotantalate, 9 . 918 

oxyhydroheptaduotantalate, 9 . 918 

oxypentachlorocolumbate, 9 . 879 

oxypentachlorotungstate, 11. 849 

oxypentafiuocolumbate, 9 . 872 

oxypentafluomolybdate, 11. 611 

oxytetrafluocolumbate, 9 . 872 

oxytriselenophosphate, 10. 932 

palladious selenate, 10. 890 

palladium polysulphide, 15. 682 

palladous sulphatoselenate, 10. 930 

paramolybdate, 11. 683 

dodecahydrato, 11. 583 

tetrahydrate, 11. 583 

parasulphomolybdate, 11. 651 

paratungstate, 11. 812 

henahydrate, 11. 812 

heptahydrato, 11. 813 

hexahydrate, 11. 813 

pentahydrate, 11. 812 

pentabromide, 2. 595 

pentabromobismuthite, 9 . 672 

pentabromodiplumbito, 7. 751 

pentabromoindato monohydrated, 5. 

401 

pentabromoperrhodite, 15. 581 

pontabromotungstite, 11. 854 

pentachloroantimonito, 9 . 479 

monohydrate, 9 . 479 

pentachloroaquoperrhodite, 15. 578 

pentachlorobismuthite, 9 . 666 

heptapentahydrato, 9 . 666 

pentachlorocuprito, 3. 163 

pentachlorodimercuriato, 4. 852 

pentachlorodiplumbite, 7. 726 

trihydrate, 7. 726 

pentachloroferrate, 14. 99 

pentachloroindate monohydrated, 5. 

400 

pentachloroperrhodite, 15. 678 

dihydrate, 15. 678 

monohydrate, 15. 678 

pentachlorop^idinoiridate, 15. 768 

pentachlorozincate, 4 . 652 

pentadecafiluotetrahypo vanadate, 9 , 

798 

pentadecaiodotetrantimonite, 9 . 502 

pentafluoaluminate, 5. 303 

pentafluoantimonite, 9 . 466 

pentafluoferrate, 14. 7 

pentafiuotellurite, 11. 98 

pentafluotetro^divanadate, 9 . 800 

pentafluotitanite, 7. 66 

pentafluovanadite, 9 . 796 

pentahydrododecckselenitohexavana- 

date, 10. 835 

pentahydrotrimolybdate, 11. 574 

pentahydrate, 11. 694 

pentametaphosphate, 2. 877 ; 8. 988 

pentamolybdate, 11. 693 

pentamolybdatodisulphite, 10. 307 
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Ammonium pentasodium irnidosulphonate, 
8 . 650 

hemipentahydrato, 8 . 650 

heptahydrate, 8 . 650 

pentasulphide, 2. 662 

pentathiopyrophosphate, 8 . 1070 

pentatimgstate, 11. 828 

pentavanadylhydropentacosifluoride, 

9 . 799 

penterosulphotriarsenate, 9 . 316 

penterotetradecavanadato, 9 . 760 

perborate hemihydrated, 6. 119 

percarbonate, 6 . 84 

percoric carbonate, 5. 668 

perchlorate, 2. 396 

perchromate, 11. 356 

jierdichromates, 11. 359 

perdisulphoinolybdate, 11. 664 

perdiuranate, 12. 71 

perhydroxycarbonate, 6 . 85 

periodates, 2. 408, 409, 410 

permanganate, 12. 301 

pormanganite, 12. 276 

permanganitomolybdatos, 11. 572, 573 

perrnanganous octomolybdate, 11. 597 

perrnolybdate, 11. 607 

permonosulphomolybdate, 11. 653 

pernickelic ennoaraolybdate, 11. 597 

- — peroxypertitanate, 7. 65 

porparamolybdate, 11. 608 

perphosphate, 2. 874 

perpyro vanadate, 9 . 795 

peiThenate, 12. 476 

perruthenate, 15. 521 

dehydrate, 16. 521 

monohydrate, 16. 621 

persulphate, 10. 475 ; 15, 151 

perthio(^arbonate, 6 . 131 

pervanadate, 9 . 795 

phosphates, 2. 871 

phosphatoarsenatovanadatotungstate, 

9 . 203 

ph osphat oarsena to vanadi totu nga ta to, 

9 . 202 

jihosphatoarsenatovanaditovanadato- 

tungstate, 9 . 203 

phosphatoctomolybdato, 11. 667 

phosphatocuprito, 3. 287 

phosphatodecarnolybdate, 11. 664 

phosphatododocamolybdate, 11. 662 

phosphatododecatungstate, 11. 866 

phosphatoenneamolybdate, 11. 666 

phosphatoenneatungstato, 11. 871 

phosphatohemihenicositungstate, 11. 

869 

phosphat ohemiheptadecamoly bdate , 

11. 667 

phosphatohemiheptadecatungstate,! 1 . 

871 

phosphatohemiheptatungstate, 11. 873 

phosphatohenamolybdate, 11. 664 

phosphatohenatungstate, 11. 868 

phosphatoheptamolybdate, 11. 667 

phosphatohexamolybdate, 11. 667 

phosphatohexatungstate, 11. 872 

phosphatoplatinate, 16. 416 

phosphatotetrachromate, 11. 482 

phosphatotetramolybdate, 11. 667 

phosphatotritungstate, 11. 874 

phosphitododecamolybdate, 8 . 918 


Ammonium phosphitohexamoly bdate, 8.918 

phosphitopentamolybdate, 8 . 918 

phosi)hitotungstate, 8 . 919 

platinic arsenite, 9 . J 34 

platinous ammoniumchlorosulphito- 

diamminosulphite — cia-, 10. 321 

arsenite, 9 . 134 

chloroamminosulphitodiain- 

minosulphite — t*/#-, 10. 321 

chlorodisuljihite, 10. 323 

dichlorodiamminochloride, 16. 

263 

dichlorodisulphite, 10. 323 

disulphite, 10. 322 

■ sulphitod iamminosulphite — cis - , 

10. 321 

-trans, 10. 320 

tetramminohydrophosphato, 16. 

416 

tetrasulphite, 10. 322 

trihydrate, 10. 322 

trichlorohydrosulphite, 10. 323 

plumbite, 7. 668 

■ polysulplioplatinate, 16. 398 

potassium arsenatodecavaiiadato- 

hoxadecamoly bdate, 9 . 202 

arsenatododecavanadatodcca- 

molybdate, 9 . 202 

arsenatotetradocavanadatodo- 

dccarnoly bdate, 9 . 202 

arsenatotetradecavanadatotri - 

dccainolybdato, 9 . 202 

barium silicovanadatodecatung* 

state, 6. 838 

calcium disulphate, 3. 812 

_ chlorojdumbite, 7. 729 

• chromate, 11. 257 

• chi'omium sulphate, 11. 463 

decarnetaphosphate, 2. 878 

decamolybdatotrisulphite, 10. 307 

dmietaphosphate, 2. 877 

diphosphatoctovanadatotetra- 

decamolybdato, 9 . 833 

d iphosphat odeca vanac 1 a t o t r i - 

decamoly bdate, 9 . 833 

diphosphatododecavanadato- 

decamolybdate, 9 . 833 

diphosphatododecavanadat o( 1 o - 

decarnolybdato, 9 . 833 

diphosphatohxeavanadatocdo- 

decamoly bdate, 9 . 833 

diphosphatohoxavanadatopenta- 

decamolybdato, 9 . 833 

diphosphatotetradecavanadato- 

eimearnolybdato, 9 . 833 

— diphosphatotetradecavaiiadato- 

henamolybdate, 9 . 833 

diphosphatotetravanadatoicosi- 

molybdate, 9 . 833 

disulphatocuprate, 3. 259 

hexachlorobismuthite, 9 . 667 

hexavanadatopentamolybdate, 

9 . 784 

imidochromate, 8 . 266 

iridiiun disulphate, 15. 786 

manganous permanganitomolyb- 

date, 11. 573 

metatetra vanadate, 9 . 766 

monamidophosphate, 8 . 706 

orthophosphates, 2. 875 
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Ammonium potassium pontametaphos- 

phate, 2. 877 ; 8. 988 

permanganitOrnolybdate, 11. 573 

j>latinous chlorodisulphite, 10. 

323 

trichlorosulphite, 10. 323 

pyrophosphate, 2. 876 

silicovanadatodecatungstate, 6. 

838 

silicovanadatoraolybdates, 6. 837 

sulphitochloroiridite, 16. 758 

tetravanadatotetramolybdate, 9. 

784 

trisolenitodecamolybdato, 10. 836 

tnterofieca vanadate, 9 . 766 

uranyl trisulphate, 12. 108 

praesoodyinium molybdate, 11. 587 

tungstate, 11. 791 

praseodymium carbonate, 5. 666 

~ nitrate, 5. 671 

purpureododecavanadatophosphate, 9 . 

828 

— — l)yridmetrichloroplatinite, 16. 274 

pyroantirnonate, 9 . 447 

pyroarseiiite, 9 . 120 

pyrophosjdiate, 2. 876 

pyrosulpliarseiiate, 9 . 316 

))yro8ulpharsenatosulj)homolybdato, 9 . 

323 

I)yroHulphato, 10. 445 

j>yro8ulphite, 10. 327 

pyrotellurito, 11. 77 

rhodic dodecamolybdate, 11. 603 

rhodium alum, 15. 588 

chloronitrate, 15. 590 

disulphate, 15. 588 

ruthenato, 15. 518 

salts, 1. 919 

samarium carbonate, 5. 666 

molybdate, 11. 587 

soleiiato, 10. 872 

sulphate, 5. 659 

scandium carbonate, 5. 492 

sul])hato, 5. 492 

sulphite, 10. 302 

scolecite, 6. 750 

selenate, 10. 853 

selonatoaluminato, 10. 869 

selenatoai’senate, 9 . 203 ; 10. 875 

Helena tochroina to, 10. 876 

selenatomonoiodato, 10. 914 

selenatophoaphate, 10. 932 

selenatosulphate, 10. 925 

solonatotriiodate, 10. 914 

selenide, 10. 765 

selenite, 10. 820 

monohydrate, 10. 820 

selenitometavanadate, 10. 835 

tritahydrate, 10. 835 

solonitomolybdate, 10. 837 

selenito- tungstate, 10. 837 

selenornolybdate, 10. 797 

selenosul{)hostannate, 10. 921 

sesquicarbonate, 2. 786, 797 

sesquithiocarbonate, 6. 122 

sesquivanadate, 9 . 759 

silicate, 6. 328 

silicates, 6. 317 

silicododecatungstate, 6. 875 

silicovanadatodecatungstate, 6. 838 


Ammonium silicovanadatomolybdate, 6. 
837 

silver aluminotungstate, 11. 789 

amidosulphonate, 8. 642 

chloroaurates, 3. 696 

chlorosulphite, 10. 280 

chromate, 11. 267 

cobaltic hexanitrites, 8. 604 

decahydropentaselenitododeca- 

vanadate, 10. 835 

dibromotetrathiosulphate, 10. 

540 

dichlorotetrathiosulphate, 10. 

639 

diiodotetrathiosulphate, 10. 540 

heptasulphite, 10. 280 

heptathiosulphate, 10. 636 

nitrate, 8. 479 

orthosulphoantimonite, 9 . 542 

phosphatoheinihep tatungs tate , 

11. 873 

rhodium chloronitrate, 15. 590 

sulphite, 10. 280 

tetrahydroenneasuljihite, 10. 280 

thiosulphate, 10. 536 

trithiosulphate, 10. 536 

sodium arsenate, 9 . 173 

beryllium orthophosphate, 4 . 247 

bismuth nitratonitrite, 8. 500 

chromate, 11. 249 

■ — cuprous hexamminoctothiosul- 

phato, 10. 633 

decatungstate, 11. 831 

3 : 1 -decatungstate, 11. 831 

dimetaphosphate, 2. 877 

gold pyrophosj)hatohomihena- 

molybdato, 11. 671 

• hexadecatungstate, 11. 832 

hexanitritobismuthite, 8. 500 

monohydrate, 8. 500 

— — hydroarsenate, 9 . 156 

hydrorthophosphate, 2. 874 

— hydrosulphite, 10. 270 

iridium disulphate, 15. 786 

magnesium pyrophosphate, 4 . 394 

manganese i)yropho8phatotimg- 

stato, 11. 874 

manganic tridecamolybdate, 11. 

602 

manganous pyrophosphate, 12. 

457 

1 : 3-metatungstate, 11. 824 

nitratoimidodisulphonate, 8. 651 

octotungstate, 11. 830 

orthophosphates, 2. 875 

orthosulpharsenate, 9 . 317 

1 : 3-paratungstato, 11. 816 

3 : 2-paratung8tate, 11. 816 

4 : l-paratungstate, 11. 816 

heptahydrate, 11. 816 

pentahydrate, 11. 816 

tridecahydrate, 11. 816 

3 . 2-pentadecatuhgstate, 11. 832 

4 . 2-pentadecatung8tate, 11. 832 

pentametaphosphate, 2. 877 : 8. 

988 

phosphatohemiheptadecamolyb- 

date, 11. 667 

phosphatomolybdate, 11. 663 

pyrosphosphate, 2. 876 
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Ammonium sodium pyrophosphatotung- 

state, 11. 874 

sosquiphosphate, 2. 876 

sulphate, 2. 706 

sulphite, 10. 270 

tetravanadatohexamolybdate, 9. 

784 

tetreroctocolumbato, 9 . 865 

tetrerotetradecavanadate, 9 . 765 

trihydrodiorthoarsenate, 9 . 153 

triterodecavanadate, 9 . 766 

stannate (j8), 7. 417 

stannic phosphatohenatungstato, 11. 

868 

phosphatohoxitetradecamolyb- 

date, 11. 670 

phosphatovanaditotungstato, 9 . 

827 

stannidodecamolybdate, 11. 601 

stannyl chloride, 7. 442 

stilbite, 6. 760 

strontium chromate, 11. 271 

dimetaphosphate, 8. 894 

hydroxynitrilodisulphonato, 8. 

677 

imidosulphonate, 8. 654 

nickel nitrite, 8. 511 

trioxysulpliarsenato, 9 . 329 

subsulphatoplatinito, 16. 401 

sulphate, 2. 695; 13. 609, 615; 15. 

151 

acid, 2. 703 

nionohydrate, 10. 255 

properties, chemical, 2. 701 

physical, 2. 696 

.sulphatobisrnuthite, 9 . 670 

sulphatohexafluodiantimonite, 9 . 466 

sulphatohypovanadate, 9 . 818 

— - — sulphatopertitanate, 7. 95 

sulphatophosphate, 8. 948, 1071 

siilphatotellurite, 11. 118 

sulphatotitanite, 7. 92 

sulphatotrifluoantimonito, 9 . 466 

sulphide, 2. 645 

eifect on (satalysis, 1. 487 

sulphimido, 8. 663 

sulphimidodiamide, 8. 665 

Hiilphitochloroiridite, 15. 758 

sulphoferrite, 14. 182 

sulphomolybdato, 11. 650 

sulphoplatlnate, 16. 398 

sulphostannate, 7. 474 

heptahydrated, 7. 474 

trihydrated, 7. 474 

sulphostanmto, 7. 478 

sulphotellurite, 11. 113 

sulphotungstate, 11. 858 

Bulphovanadatomolybdato, 11. 652 

sulphovanadites, 9 . 816 

sulphury Ibrornide, 10. 689 

sulphurylchloride, 10. 689 

sulphurylnitrate, 10. 689 

Bulphutylthiocyanate, 10. 689 

syngenite, 8. 812 

tellurate, 11. 89 

telluratoarsonate, 9 . 203 

telluratohexamolybdate, 11. 97 

telluratotriarsenate, 9 . 204 

tellurite, 11. 77 

tellurium sulphite, 10. 306 


Ammonium tetraborate totrahydrated, 5. 
80 

tetrabromoaluminate, 5. 326 

tetrabromobismuthite, 9 . 672 

tetrabromoferrate, 14. 124 

tetrabromoplumbito, 7. 751 

monohydrate, 7. 751 

totrabromostannite, 7. 453 

tetrabromothallate, 5. 452 

tetrachloroaluminatc, 5. 321 

tetrachloroantimonito, 9 . 479 

tetrachlorobromodiplumbite, 7. 751 

tetrachloroferrate, 14. 99 

tetrachloroferrite, 14. 31 

tetrachloroindate, 5. 400 

totrachloromercuriato, 4. 849 

monohydrated, 4. 849 

tetraehloroplumbite, 7. 726 

tetrachlorostannite, 7. 432 

totrachlorotollurite, 11. 100 

tetrachlorozincate, 4. 552 

totrachromate, 11. 351, 352 

tctracosivanadatopontamolybdato, 9 . 

782 

totraonneasulidiido, 2. 652 

tetrafluobismuthite, 9 . 659 

tetrafluodioxy tungstate, 11. 838 

tetrafluodioxy vanadate, 9 . 799 

tetrafluoferrate, 14. 3, 7 

tetrafluo vanadate, 9 . 801 

tetrafluovanadito, 9 . 796 

tetrahydroarsonatododo(;ainolvbdaio, 

9.211 

tetrahydroarsenatohernipeutamolyb- 

date, 9 . 207 

tetrahydrorthohexavanadate, 9 . 759 

tetrahydrorthotetra vanadate, 9. 759 

tetrahydroxylanunotetrarnolybdato, 

11. 592 

tetraiodobismuthite, 9 . 676 

tetraiodoplumbito, 7. 772 

dihydrato, 7. 774 

tetrahydrate, 7. 773 

— tetraiodothellato, 5. 461 

tetraiodothiosulphate, 10. 533 

tetralanthanum honasulphate, 5. 659 

tetramotaphosphate, 2. 877 

tetramidosulplionatoplatinito, 8. 645 

tetramolybdato, 11. 591 

tetranitritodiammmocobaltiate, 8. 509 

tetranitritoplatinite, 8. 5 1 8 

totrantirnonato, 9 . 443 

tetraphosphatodi vanadatoctotossar- 

contamolybdate, 9 . 829 

tetraphosphatod ivanadatodotessara- 

contamolybdate, 9 . 829 

totraphosphatododecavanac 1 itotetra- 

tessaracontatungstato, 9 . 826 

tetraphosphatohexadef?avanadato- 

tetratrii’ontatungstate, 9 . 835 

tetraphosphitototradecavanaditohen i- 

tricontatungstate, 8. 919 

tetraselenotungstate, 10. 798 

tetrasulphide, 2. 652 

tetrasulphocuprate, 3. 227 

tetrathionato, 10. 617 

tetrauranate, 12. 67 

tetrauranyl pentasulphite, 10. 308 

tetravanadatodimolybdate, 10. 781 

tetravanadatopentamolybdate, 9 . 782 
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Ammonium tetravanadatotetramolybdate, 
9 . 781 

tetravanadylhydrododecafluoride, 9 . 

800 

tetrorodecavanadate, 9 . 759 

tetroxydisulphatodivanadate, 9 . 825 

thallic bromoplumbite, 7. 753 

chloroplumbito, 7. 732 

disulphate, 6. 469 

trisulphate, 5. 469 

thallium hyclroxydisulphate, 15. 786 

thallous indium disulphate, 15. 786 

phoBiihate, 5. 478 

- — thiocarbamate, 6. 132 

- — thiocarbonate, 6. 121 

- - “ thiophosphato, 8. 1064 
thiosulphate, 10. 514 

thoridodecamolybdates, 11. 601 

thorium carbonate, 7. 249 

■ dodeeachlorido, 7. 234 

fluoride, 7. 227 

hoxachloride, 7. 234 

hexanitrate, 7. 251 

hexasulphate, 7. 246 

hydronitrate. 7. 251 

pontachloride, 7. 235 

pentanitrate, 7. 250 

dihydrate, 7. 251 

Ijentahydrate, 7. 250 

pontasulphate, 7. 246 

— tetrasulphato, 7. 245 

trisulphato, 7. 245 

titanate, 7. 50 

titanidodecamolybdate, 11. 600 

titanium carbonate, 7. 96 

chromate, 11. 288 

oxysulphato, 7. 95 

titanous alum, 7. 92 

sulphate, 7. 92 

titanyl sulphate, 7. 95 

triamidodiphosphate, 8. 712 

■ triammino-bromocuprite, 3. 195 

triamminochloride, 8. 206 

triamrninocuprite, 3. 205 

triarsonatotellurate, 11. 96 

triarsonatotetravanadate, 9 . 201 

triazomonosulphonate, 8. 684 

tribromide, 2. 594 

tri-bromocuprite, 3. 195 

tribromomagnesiato, 4. 314 

tribromoplumbite, 7. 751 

tribroinostannite, 7. 453 

trichlorocuprate, 3. 184 

■ trichlorocuprite, 3. 1 63 

trichloroh 5 rpobi 8 muthate, 9 . 662 

trichloromagnesiate, 4 . 306 

trichloromercuriate, 4. 851 

monohydrated, 4. 851 

— — trichloroplumbite, 7. 726 

trichloroBtannite, 7. 432 

trichlorosulphitopalladite, 15. 669 

trichlorotribromobismuthite, 9 . 673 

trichromate, 11. 349 

tridecachlorotetraferrate, 14. 101 

tridecafluoantirnonite, 9 . 465 

trifluodioxy tungstate, 11. 838 

trifluoferrate, 14. 3 

trifluorocuprate, 3. 156 

trifluotrioxy tungstate, 11. 839 

trihydroheptamolybdate, 11. 594 


Ammonium trihydrohypophosphate, 8. 932 

trihydrohypovanadate, 9 . 746 

trihydrophosphatohemipentamolyb- 

date, 11. 668 

hemitridecahydrate, 11. 669 

hexahydrate, 11. 668 

tetrahydrate, 11. 668 

trihydroselenite, 10. 821 

trihydrotetraselenitohexavanadate, 

10. 835 

triimidochromate, 8. 266 

tri-iodate, 2. 340 

triiodide, 2. 619 

triiodoplumbite, 7. 771 

trimercuric sulphate, 4. 978 

trimetaphosphate, 2. 877 

trimolybdate, 11. 588 

trioxydifluomolybdate, 11. 612 

trioxypontafluomolybdate, 11. 615 

trixoysulpharsenate, 9 . 327 

trioxytetradecafliiooolumbate, 9 . 872 

trioxytrifluomolybdate, 11. 613 

triperchromates, 11. 356 

triphosphatotellurate, 11. 120 

triselenitodecamolybdate, 10. 836 

trisilver trisulphuryldiimidodiamido, 

8. 666 

trisulphatochromate, 11. 464 

trisulphatocuprate, 3. 255 

trisulphatododecafluotetrantimonite, 

9. 466 

trisulphatoplumbate, 7. 823 

trisulphide, 2. 651 

gold, 2. 651 

trisulphimide, 8. 663 

trisulphitotriamminocobaltate, 10. 318 

trisulpbomolybdato, 11. 651 

triterohexatantalate, 9 . 900 

triterohexavanadate, 9 . 759 

hexahydrate, 9 . 759 

pentahydrate, 9 . 759 

trithionate, 10. 607 

trithiophosphate, 8. 1067 

tritungstate, 11. 810 

triuranyl disulphite, 10. 308 

trivanadyl disulphite, 10. 305 

tungstate, 11. 773 

tungsten tetrafluorido, 11. 837 

ultramarine, 6. 589 

uranate, 12. 18, 61 

uranium hydroxydisulphotetraura- 

nate, 12. 97 

hydroxyhydrodisulphotetraura- 

nate, 12. 97 

oxytrifluoride, 12. 75 

red, 12. 97 

tetracarbonate, 12. 116 

tungstate, 11. 797 

uranous carbonate, 12. 112 

hexasulphate, 12. 103 

oxalatofluoride, 12. 74 

tetrasulphato, 12. 103 

uranyl arsenate, 9 . 215 

carbonate, 12. 17 

chloride, 12. 17 

chromate, 11. 308 

hexahydrate, 11. 308 

trihydrate, 11. 308 

disulphate, 12. 108 

dihydrate, 12. 108 
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Ammonium uranyl disulphite, 10 . 308 

fluoride, 12. 16 

hydroxysulphite, 10 . 308 

pentafluoride, 12. 77 

phosphate, 12. 1 32 

phosphite, 8. 919 

selenate, 10 . 877 

selenite, 10 . 838 

sulphate, 12 . 17 

tetrabromide, 12. 93 

tetrachloride, 12. 89 

tetranitrate, 12 . 125 

tricarbonate, 12. 113 

trinitrate, 12 . 125 

trisulphate, 12. 108 

vanadate, j-acid, 9. 760 

vanadates, 9 . 767 

vanadatochromate, 9 . 780 

vanadatomolybdatoarscnate, 9 . 211 

vanadatophosphate, 9 . 828 

vanaditodisulphate, 9 . 820 

vanaditotungstate, 9 . 742 

vanadium tetroxydisulphate, 9 . 826 

vanadous sulphate, 9 . 820 

. — dodecahydrate, 9 . 820 

hexahydrate, 9 . 820 

tetrahydrato, 9 . 820 

vanadyl carbonate, 9 . 825 

— disulphate, 9 . 824 

disulphite, 10 . 305 

j)entafluoride, 9 . 797 

vanadyltetrafluorido, 9 . 799 

monohydrate, 9 . 798 

vanadyltrifluoride, 9 . 800 

(di)vanadyl pentafluoride, mono- 

hydrate, 9 . 800 

trisulphate, 9 . 824 

yttrium carbonate, 5. 683 

sulphate, 5. 682 

zinc chromate, 11. 279 

cobaltous sulphate, 14 . 782 

diamnunobischromato, 11. 280 

dihydroi)hosphate, 4 . 661 

dimetaphosphate, 4 . 663 

dithionate, 10 . 592 

ferrous sulphate, 14 . 298 

fluoride, 4 . 634 

hydroxydicarbonatc, 4 . 647 

hyposulphite, 10 . 183 

manganous sulphate, 12. 423 

nickelous sulphate, 15. 476 

oxychlorides, 4 . 546 

oxydodecachloride, 4 . 546 

oxyhenachloride, 4 . 646 

oxyhexadecachloride, 4 . 546 

oxyoctochloride, 4 . 546 

pararnolybdate, 11. 586 

paratungstate, 11 . 819 

pentachloride, 4 . 661, 552 

persulphate, 10 . 479 

phosphate, 4 . 661 

monohydrated, 4 . 661 

polyiodide, 4 . 581 

■ potassium sulphate, 4 . 641 

selenate, 10 . 865 

sulphate, 4 . 636 

hexahydrated, 4 . 635 

sulphite, 10. 286 

tetrachloride, 4 . 662 

tetraiodide, 4 . 682 


Ammonium zinc thiosulphate, 10 . 546 

triamminosexichr ornate, 11. 280 

tribromide, 4 . 67 1 

zirconidodecamolybdate, 11. 601 

zirconium carbonate, 7. 161 

octohydroxyhexasulphate, 7. 1 59 

tetrasulphate, 7. 159 

tungstate, 11 . 791 

zirconyl tetrasulphate, 7. 159 

(tri) tetrasuljrhate, 7. 159 

trisulphate, 7. 159 

dihydrodiamidotetraphosphate, 8. 716 

hydroxynitrilodisulphonate, 8. 673 

hydroxynitrilo-iso-disulphonate, 8. 678 

irnidodisulphonate, 8. 649 

imidosulphonate, 8. 647 

pentasilver totrasulphuryltriimidodia- 

raide, 8. 666 

sodium ortlioarsenate, 9. 1 55 

(di)ammonium (tetra)cui)rous trisulphite, 

10 . 275 

(dodec)ammonium (di)cui:)rous sulifliite, 10. 

275 

(hept)ammonium cuprous totrasulifliitc, 10. 

275 

(hexa)ammonium silicodocatungstate, 6. 882 
(oeta)ammoniuin isosilicotlodecatungstate, 

6. 873 

silicodecatungstate, 6. 881 

(penta)ammonium cuprous trisulphite, 10. 

275 

hydroxybisnitrilodisulphonate, 8. 673 

(totra)ammonium diborate, dihydrated, 5. 

80 

(di)cuprou8 trisulphite, 10 . 275 

isototrahydrosilicododecatungstate, 6. 

873 

magnesium diphosphate, 4 . 385 

octofluostaimate, 7. 423 

silicododecamolybdate, 6. 869 

(tri)ammonium hydrod iamidotetraphos- 

phate, 8. 715 

hydroxynitrilodisulphonate, 8. 673 

imidodisulphinite, 8. 646 

irnidodisulphonate, 8. 648 

hydrateMl, 8. 648 

imidotrithiophosphate, 8. 727 

Ammono-acids, 8. 277, 278 

bases, 8. 277, 278 

salts, 8. 277, 278 

Ammonohydrazonitric acid, 8. 330 

Ammonolysis, 8. 277 

Ammononitric aiud, 8. 330, 341 

Amoibite, 9. 310 

Amonton’s law, 1 . 160 

Amorphous ore, 5. 249 

Ampangabeite, 5. 516 ; 9. 867, 905 ; 12. 4 

Ampanganbeite, 9. 839 

Ampere, 1 . 963 

Amphibole, 2. 2 ; 6. 391 

asbestos, 6. 426 

manganese, 6. 897 

monoclinic, 6. 391 

rhombic, 6. 391 

triclinic, 6. 391 

Amphibolic acid, 6. 822 
Amphig^ne, 6. 648 
Amphilogite. 6. 607 
Amphithalite, 6. 370 
Amphodelito, 6. 693 
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Amphoteric oxides, 1. 394 
Amyl acetate and hydrogen, 1. 304 

alcohol and hydrogen, 1. 303 

orthosilicate, 6. 309 

ultramarine, 6. 590 

Amylaminium carbonyltrichloroplatinito, 

16. 273 

dfi-i«o-amylammonium bromopalladate, 15. 

678 

— bromopalladite, 15. 677 

bromosmate, 16. 723 

chloroiridate, 16. 770 

ehloropalladate, 15. 673 

chloroi>alladite, 16. 670 

ohlororuthenate, 15. 534 

(ihlorosmato, 16. 719 

«do-amylaminonium bromoruthonate, 16. 

53*9 

i«o-amylammonium bromopalladate, 15. 

678 

bromopalladite, 15. 677 

bromojierruthenite, 15. 538 

bromosmate, 15. 723 

ehloropalladate, 15. 673 

ehloropalladito, 15. 670 

<n-?Vio-amylammonium bromopalladate, 15. 

678 

bromopalladite, 15. 677 

- — — bromosmate, 15. 723 

■ — (jhloroiridato, 15. 770 

ehloropalladate, 15. 673 

ehloropalladite, 15. 670 

ehlorosmate, 16. 719 

?*^c-amylanilinium bromosmate, 15. 723 
o-amylanilinium ehlorosmate, 15. 719 
Anabolic metabolism, 6. 11 
Anak, 7. 277 
Analcime, 6. 644 

(?arnea, 6. 752 

Analcito, 6. 575, 644 

silver, 6. 683 

thallo-, 6. 826 

Analysis, 1. 91 

ionic hypothesis, 1. 1009 

positive ray, 4. 50 

Analzim, 6. 644 

Anapa'ite, 14. 395 

Anapaite, 12. 529 

Anatase, 7. 2, 30 

Anauxito, 6. 495 

Anaxagoras, 1. 32 

Anaximenes, 1. 32 

Ancudite, 6. 477 

Ancylite, 7. 185 

Andalusite, 6, 458 

Andorborgite, 5. 512 ; 6. 847 

Anderberjite, 7. 100 

Andosine, 6. 662, 693, 700 

Andradite, 6. 714, 921 ; 12. 529 

Andreasbergolite, 6. 766 

Andreolite, 6. 766 

Andrewsite, 12. 529 ; 14. 410 

Anemousite, 6. 662, 695 

Angaralite, 6. 922 

Anglarite, 9 . 553 ; 14. 390 

Angle of optical extinction, 1. 608 

principal incidence, 8. 47 

Angles, axial, 1. 615 

of crystals, interfacial, 1. 593 

Anglesite, 7. 491, 803 


Anhydrides, 1. 395, 396 

acid, 1. 396 

basic, 1. 397 

Anhydrite, 2. 430 ; 3. 623, 761 

soluble, 769 

X-radiogram, 1. 642 

Anhydrobasiche Tetrammin-Diaquodiam- 
minkobaltsalze, 14. 681 
Anhydrobisdiphenylsilicanediol, 6. 309 
Anhydro-iodic acid, 2. 307, 324 
Anhydrosulphatochlorine monoxide, 10. 682 
Anhydrous manganic alum, 12. 429 
Anhydroxycobaltamminenitrate, 14. 843 
Aniline and hydrogen, 1. 304 

carbonyltrichloroplatinite, 16. 273 

ceric dodecamolybdate, 11. 600 

ethylenetrichloroplatinite, 16. 272 

ferroheptanitrosyltrisulphide, 8. 442 

- — hexaiodobismuthites, 9 . 676 

hydrochloride, 11. 831 

Anilinium bromopalladite, 15. 677 

bromosmate, 15. 723 

chloroiridate, 15. 771 

ehloropalladite, 15. 670 

ehloroperiridite, 15. 763 

phosphotrianihdetriehloroplatinite, 16. 

278 

Animal charcoal, 5. 750 
Animals metabolism, 6. 10 
Ammicite, 4. 698 
Animikite, 9 . 404 ; 15. 9 
Anion, 1. 92 

o*anisidinium bromosmate, 15. 723 
p-anisidinium bromopalladite, 15. 677 

bromosmate, 15. 723 

ehloropalladite, 15. 670 

Anisotropic crystals, 1. 610 

liquids, 1. 645 

Anistropy ultrarnieroscopic, 5. 760 
Ankerito, 4. 251, 371 ; 12. 148, 150, 529 ; 
14. 359 

Anlassen, 12. 690 

Annabergite, 9 . 4, 230 ; 14. 424 ; 15. 5 

Annealing, 12. 673, 723 

Aiinerodite, 5. 516 ; 7. 100 ; 9. 839 ; 12. 4 

Annite, 6. 608 

Annivite, 9 . 4, 291 

Anode, 1. 92 

mud, 3. 27 

slime, 3. 27 

Anomite, 6. 608 
Anomites, 6. 611 
Anophorito, 13. 529 
Anorthite, 6. 662, 692, 693 

baryte, 6. 707 

ferric, 6. 698 

hydrated chloro-, 6. 700 

potash, 6. 662, 698, 706 

soda, 6. 698 

strontia, 6. 707 

zinc, 6. 698 

Anorthoclase, 6. 662, 664 
Anorthose, 6. 664 
Antamokite, 11. 2, 49 
Anthion, 10. 465 
Anthite, 6. 726 

Anthochroite, 6. 915 ; 12. 148 
Anthogramnite, 6. 396 
Antholite, 6. 396, 917 
Anthophyllite, 6. 391, 396 ; 12. 629 
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Anthophyllite amphibolic, 6. 396 

blattingen, 6. 396 

clino-, 6. 398 

ferro-, 6. 916 

iron, 6. 912 

magnesio-, 6. 916 

Btrahligen, 6. 396 

Anthosiderite, 6. 907 
Anthracitic diamond, 5. 719 
Anthropomorphical chemistry, 1. 2 
Anticatalysts, 1 . 938 
Anticathode, 4 . 31 
Antedrite, 6. 751 

Antifriction metal, 4 . 671 ; 7 . 362 
Antigorite, 6. 422 
Antihypo, 6. 87 
Antillite, 6. 392 

Antimoino natif arsenif^re, 9 . 69 

oxyd4 octa^drique, 9 . 421 

sulphur^, 9 . 577 

Antimonates, 9 . 446 
Antimonatotungstates, 11 . 795 
Antimonatotiingstic acid, 9 . 459 
Antimonbleikupferblendo, 9 . 550 
Antiinonblende, 9 . 577 
Antiinonbliithe, 9 . 421 
Antimonglanz, 9 . 513 
Antimonial copper, 9 . 343 

crocus, 9 . 578 

fahlerz, 15. 9 

nickel, 9 . 415 

ores plumose, 9 . 546 

saffron, 9 . 577, 578 

silver, 3 . 300 ; 9 . 343, 404 

blende, 9 . 294 

Antimoniale causticum, 9 . 469 
Antiinonic acids, 9 , 439 

borotungstato, 5. 1 1 1 

diarsenatoctodecatiingstato, 9 . 214 

nitrosyl chloride, 8 . 617 ; 9 . 476 

oxide, 9 . 421, 439 

Antimonides, 9 . 401 

Antiinonidiantimonious heinafluorido, 9 . 
468 

Autimonii butyram, 9 . 469, 504 

cerussa, 9 . 452 

cinnabasis, 9 . 469 

cum sulphur Hofrnanii, 9 . 574 

stellao, 9 . 340 

Antimonious acids, 9 . 428 

antimonate, 9 . 434 

barium thiosulphate, 10 . 553 

borotungstato, 5. Ill 

calcium thiosulphate, 10 . 533 

lead enneaiodide, 7 . 762 

• oxide, 9 . 420, 421 

potassium thiosulphate, 10 . 553 

sodium thiosulphate, 10 . 553 

• strontium thiosulphate, 10 . 553 

thallous thiosulphate, 10 . 553 

Antimonipentantimonious icosifluoride, 9 . 

468 

Antimonite, 9 . 343, 513 
Antimonites, 9 . 426, 428 
Antimonitetrantimonious heptadecafluo- 
ride, 9 . 468 

Antimonitophosphatotungstate, 9 . 433 
Antimonitriantimonious tetradecafluoride, 
9 . 468 

Antimonium, 9 . 341 


Antimonium diaphoreticum, 9 . 420, 439 

ablutum, 9 . 420, 452 

femininum, 9 . 587 

plumosum, 9 . 577 

spatosum album splendens, 9 . 421 

stellatum, 9 . 340 

sulphure mineralisatum, 9 . 513 

triplex est, 9 . 341 

Antimonkupferglanz, 9. 550 
Aniimonocker, 9. 435 
Antimon8path,,9. 421 
Antimony a-, 9. 361 
altotropes, 9. 357 

— — ammino trichloride, 9 . 476 

— — amminotrioxide, 9 . 426 

ammonium feiTic chloride, 14 . 102 

sulphate, 9 . 582 

analytical reactions, 9 . 382 

arsenate, 9 . 197 

arsenite, 9 . 130 

ash, 9 . 577 

atomic disintegration, 9 . 390 

— number, 9 . 38}) 

— weight, 9 . 388 

— azide, 8. 354 

barium sulyihato, 9 . 583 

bisc.hloroinorcuriate, 9 . 481 

black, 9 . 358 

— blonde, 9 . 577 

bromides, 9 . 493 

butter of, 9 . 469 

by electrolysis, 9 . 353 

calcium sulphate, 9 . 583 

carbide, 5. 887 

carbonate, 9 . 585 

chlorides — higher, 9 . 484 

chloronitride, 8. 724 

chloronitrosylpentachloride, 9 . 488 

chlorosulphides, 9 . 583 

cobaltic dichlorobisethylenediamine- 

hexachloride, 14 . 670 

colloidal solutions, 9 . 362 

decafluoiodide, 9 . 510 

decafluopentachlondo, 9 . 510 

decafluo]>entadecachloride, 9 . 510 

diamininochloride, 9 . 496 

diamminotrifluoride, 9 . 464 

difluotrichloride, 9 . 509 

dihydride, 9 . 391 

dinitroxylpentadecachloride, 8. 542 

dinitroxyltrispentachloride, 9 . 488 

dioxide, 9 . 434 

dioxysulphide, 9 . 578 

dioxytotrasulphide, 9 . 577 

disulphatotrioxide, 9 . 582 

monohydrate, 9 . 582 

trihydrate, 9 . 582 

disulphoselenide, 10 . 921 

ditritoxide, 9 . 421 

dodecabromolanthanato, 6. 645 

electronic structure, 9 . 389 

enneachloride, 9 . 475, 487 

ethyl pentabromi<le, 9 . 493 

explosive, 9. 359 

extraction, 9. 348 

female, 9. 587 

ferric octochlorido, 14 . 82 

octodecachloride, 14 . 1 25 

ferrous sulphide, 14 . 168 

flores, 9 . 378 
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Antimony fluonitrosylpentafluoride, 9 . 467 

fluorides — higher, 9 . 466 

fluosilicate, 6. 9G5 

glance, 7. 896 ; 9 . 343 

axotomous, 9 . />46 

prismatoidal, 9 . 513 

glass, 9 . 513, 577 

grey, 9 . 357 

halogenosulphides, 9 . 583 

heiniarsenide, 9 . 69 

heniinitrosylpentachloride, 9 . 488 

hemioxido, 9 . 421 

hemipentachloronitrosylpentachloride, 

9 . 488 

homitriamminotetrafluoride, 9 . 467 

hanasuli)hodichlorido, 9 . 584 

henisulphatotrioxide, 9 . 582 

heptachlorodiiodide, 9 . 511 

hexabromocerate, 6. 645 

hoxabrornolantlianate, 5. 645 

hexachlorido nitrosyl, 9 . 379 

hexammino trifluoride, 9 . 464 

hexasulphotrichloride, 9 . 584 

hexitatridecaoxide, 9 . 440 

hexitatrideeoxido, 9 . 435 

history, 9 . 339 

hydrides, 9 . 390 

ifnidohydrofluoamidotrifluoride, 9 . 467 

iodides, 9 . 498 

isotopes, 9 . 389 

lead heptoxy tetrachloride, 9 . 507 

metallic precipitation, 9 . 384 

metantimonate, 9 . 434 

mixed halides, 9 . 509 

molybdates, 11. 570 

monamidodiphosphato, 8. 710 

monamminotrifluoride, 9 . 464 

monophosphide, 8. 851 

monoselenide, 10. 794 

monotropio, 9 . 361 

nickel lead alloys, 15. 237 

nitrate bispentoxide, 9 . 585 

nitride, 8. 124, 272 

nitrogen sulphopentachloride, 9. 476 

nitroxyldeca(;hlorido, 8. 438 

occurrence, 9 . 342 

ochre, 9 . 435 

octochlorotriiodide, 9 . 511 

octosulphato, 9 . 581 

octosulphatotrioxide, 9 . 581 

orthoantimonate, 9 . 434 

orthosulphophosphato, 9 . 585 

oxide, 9 . 453 

oxybromide, 9 . 507 

oxybromides, 9 . 507 

oxychloride, 9 . 504 

oxychromite, 11. 201 

oxyhalides, 9 . 503 

■ oxyfluoride, 9. 503 

oxyiodide, 9 . 507 

oxypentasulphide, 9 . 577 

oxyselenide, 10. 780 

oxyselenite, 10. 834 

oxysulphides, 9 . 576 

oxytetrachloride, 9. 604 

oxytrichloride, 9. 506 

oxytridecachloride, 9 . 506 

passive, 9 . 373 

pentabromide, 9 . 493, 496 

pentachloride, 9 . 486 


Antimony pentachloride monohydrated, 9 . 

487 

tetrahydrated, 9 . 487 

pentachloropentahydrochloride, 9 . 487 

pentadecafluopentachloride, 9 . 509 

pentafluobromide, 9 . 510 

pentafluodecachloride, 9. 510 

pentafluoiodide, 9 . 510 

pentafluopentachloride, 9 . 510 

pentafluopentadecachloride, 9 . 510 

pentafluoride, 9 . 467 

dihydrated, 9 . 467 

pentaiodide, 9 . 502 

pentaselenide, 10. 794 

pentasulphide, 9 . 564 

colloidal, 9 . 566 

pentasulphodichloride, 9 . 583 

pentoxide, 9 . 421, 439 

alcogels, 9 . 444 

hydrates, 9 . 441 

di-, 9 . 442 

hemiennea-, 9 . 442 

hemi-, 9 . 442 

hexa-, 9 . 442 

mono-, 9 . 442 

penta-, 9 . 442 

tetra-, 9 . 442 

tripenta-, 9 . 442 

hydrogels, 9 . 445 

hydrosols, 9 . 444 

— ~~ pen toxy dibromide, 9 . 507 

pentoxy dichloride, 9 . 505 

pentoxydiiodide, 9 . 507 

j)entoxysulphide, 9 . 578 

perchlorate, 2. 401 

phosphate, 9 . 585 

phosphodecachloride, 8. 1015 

phosphopentadecachloride, 8. 1015 

phosphorus decachloride, 9 . 489 

phosphonyl octochloride, 9 . 489 

physiological action, 9 . 385 

potassium henasulphate, 9 . 583 

sulphate, 9 . 583 

properties, chemical, 9 . 378 

physical, 9 . 363 

refining, 9 . 353 

selenate, 10. 875 

selenium dioxyenneachloride, 10. 906 

silicide, 6. 1 88 

silver sulphate, 9 . 583 

sodium sulphate, 9 . 582 

solubility of hydrogen, 1 . 306 

star, 9 . 350, 355 

strontium sulphate, 9 . 583 

suboxide, 9 . 421 

subsulphide, 9 . 512 

sulpharsenate, 9 . 322 

Bulpharsenite, 9 . 301 

sulphate, 9 . 580, 582 

sulphide golden, 9 . 564 

sulphides, 9 . 512 

higher, 9 . 564 

sulphite, 10. 304 

sulphobromide, 9 . 584 

sulphochloride, 9. 584 

sulphodocosichloride, 9 . 584 

sulphoenneachloride, 10. 647 

sulphohalides, 9 . 583 

sulphoiodide, 9 . 584 

sulphotrichloride, 9 . 584 
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Antimony sulphotriiodide, 9 . 584 

tellurate, 11. 97 

telluride, 11. 59 

tetrabromide, 9 . 496 

tetrachloride, 9 . 484 

tetracosisulphoiodide, 9 . 585 

tetrafluoride, 9 . 466 

tetraiodide, 9 . 498 

tetramminopentachloride, 9 . 488 

tetrammino trifluoride, 9 . 464 

tetraselenite, 10. 834 

tetrasulphate, 9 . 581 

— “ to trasulphato trioxide, 9 . 581 

tetrasulphide, 9 . 564 

totritapentaselonide, 10. 794 

tetroxido, 9 . 351, 421, 434 

monohydrated, 9 . 437 

totroxybischromato, 11. 305 

totroxyheptachloride, 9 . 506 

tetroxysulphide, 9 . 578 

thiophosphate, 8. 1066 

triamminodifluotrichlorido, 9 . 509 

triamminopontachloride, 9 . 488 

triammino trichloride, 9 . 476 

triamminotrifluoride, 9 . 464 

triarsonide, 9 . 69 

„ — tribromido, 9 . 493 

trichloride, 9 . 469 

• — -- trichlorohomihydrochlorido, 9 . 475 
trichloromercuriate, 9 . 481 

- — trichloro trihydrochloride, 9 . 475 
trifluoride, 9 . 463 

trigonal, 9 . 357 

trihydride, 9 . 391 

trioxide, 9 . 421 

acetogels, 9 . 430 

alcogels, 9 . 430 

colloidal, 9 . 422 

hydrogels, 9 . 429 

properties, chemical, 9 . 425 

physical, 9 . 423 

trioxypontahy dr oxychloride, 9 . 504 

trioxy tetrasulphide, 9 . 578 

trioxy trihydroxy trichloride, 9 . 504 

triselenide, 10. 793 

trisulphido, 9 . 512, 513 

colloidal, 9 . 526 

hydrogel, 9 . 526 

hydrosol, 9 . 526 

properties, chemical, 9 . 521 

_ physical, 9 . 518 

trisulphodiselenido, 10. 921 

trisulphohexaiodide, 9 . 584 

tritatetraselenide, 10. 794 

— ~ tungstates, 11. 795 
uses, 9 . 386 

vanadates, 9 . 779 

vermilions, 9 . 565 

yellow, 9 . 358 

(di)antimonyphosphoruspentadecachloride, 
9 . 489 

Antimonyl, 9 . 425 

bromide, 9 . 507 

^ chloride, 9 . 504 

copper oxytriiodide, 9 . 508 

iodide, 9 . 507 

lead oxychloride, 9 . 507 

mercury oxy triiodide, 9 . 508 

metacolunbotantalate, 9 . 905 

nitrate, 9 . 585 


Antimonyl phosphite, 8. 907, 918 
potassium pentachloroantimonate, 9 . 

506 

sodium tetrafluoride, 9 . 503 

sulphantimonate, 9 . 578 

sulphate, 9 . 582 

Antlerite, 8. 265 

Antophyllite, 6. 396 

Antozone, 1. 899 

Antrimohte, 6. 749 

Aonia, 7. 277 

Apatelite, 14 . 328, 333 

Apatite, 8. 623, 697, 896 ; 5. 630 ; 7. 896 ; 

8. 733 ; 9 . 261 

cerium, 5. 675 

didymium, 5 . 675 

X-radiogram, 1. 642 

Aphan^jse, 9 . 161 
Aphenesito, 9 . 161 
Aphoizito, 6. 741 
Aphrodite, 6. 420, 428 
Aphrosidorito, 6 . 624 ; 12 . 529 
Aphthitaliio, 2 . 430, 657 
Aphthorite, 9 . 291 
Aphtit, 15 . 314 

Apjohnite, 5 . 154, 354 ; 12 . 148, 423 
Aplome, 6 . 921 ; 12 . 148 
Apollinaris, 6. 6 
Apophyllite, 6. 368 
Apparent equilibrium, 1 . 715 
Apples, 18 . 615 
Applied chemistry, 1 . 11 
Apyrito, 6. 741 
Aqua bromata, 2 . 71 

calcinationis omnium motallorum, 8. 

618 

chlorata, 2. 71 

chrysulca, 2. 21 

dissolutiva, 8. 556 

fortis, 8. 555, 556 

phagadcenica, 4. 774 

prima, 2 . 20 ; 8 . 556, 618 

regia, 2. 20 ; 8. 617 

stabilized, 8. 619 

rogis, 8. 618 

salis ammoniaci, 8. 618 

armoniaci, 2. 20 

nitri, 2. 20 

secunda, 2. 20 

Aquadag, 5 . 753 

Aquamarine, 4 . 204 ; 6 . 803 

Aquamol, 5. 219 

Aquilarite, 10 . 773 

Aquobasic compounds, 4. 845 

Aquodisulphitotriamminocobaltic acid, 10 . 

318 

Aquopentachloroperiridous, 15. 763 

acid, 15 . 765 

Aquopentammines, 11 . 401 
Aquosulphitotetramrninos, 10 . 316 
Araooxene, 7. 491 
Aragonite, 8. 622, 814 ; 4 . 406 

X-radiogram, 1. 642 

Arakawaite, 4 . 664 
Aramayoite, 9 . 692 
Arbor jovis, 7. 298, 338 

Batumi, 7. 516 

Arc high-tension, 1. 882 

low tension, 1. 882 

spectrum, 4 . 7 
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Arcanum duplicatuin, 2. 656 
Archal, 4. 399 
Archimedes, 1. 36 
Architecture of crystals, 1. 616 
Arconium, 4. 171 
Arcticite, 6. 762 
Arctolite, 6. 718 

Ardcnnite, 6. 836 ; 9. 4, 715 ; 12. 148 
Arecaidine bromojdatinate, 16. 376 
Arecoline dichlorotetrachloroplatinate, 16. 
376 

Arendalite, 6. 721 
Arequii^ite, 6. 836 ; 9. 343 
Arfvedsonite, 6. 391, 916; 7. 100; 12. 
148, 529 

Arfwedsoiiite, 6. 916 
Arg, 3. 295 
Argat, 3. 295 
Argent alleinand, 15. 208 

d’allernagne, 15. 208 

antirnoiiie Hulf\iT*e iioir, 9. 540 

des chats, 6. 604 

molybdiquo, 11. 60 

— - noir, 9. 540 
Argoiital, 4. 1024 
Argentariurn, 7. 630 
Argemterie niell6(i, 3. 447 
Argentic acid, 3. 483 
Argentine, 7. 298 
Argentite, 3. 300, 438 
Argentobismuthinite, 9. 691 
Argento domeylsite, 9. 63 
Argoiitojarosite, 12. 529 ; 14. 343, 344 
Argentopyrite, 14. 193 
Argento-titanium, 7. 20 
Argentum, 3. 295 

ant-iinonio sulphurato mineral isatum, 

9. 551 

arsenico cui)ro et ferro inmeralisatum, 

9. 291 

cinoruni crystallis pyrarnidalis trigonis, 

9. 291 

rnineralisatum nignim fragde, 9, 540 

nativum aiitinionio adunatum, 9. 404 

puruin, 3. 295 

- - rude album, 9. 291 

nigrum, 9. 540 

■ vivum, 4. 695 

Argetan, 15. 210 

Argil, 5. 150 

pur, 5. 150 

Argile chimiquo, 6. 494 

collordale, 6. 476 

savonnouse, 6. 496 

smectique, 6. 496 

veritable, 6. 473 

Argill native, 5. 338 
Argillaceous hsemitito, 13. 775 

iron ore, 2. 529 

limestone, 3. 815 

Argon, 7. 889 

atomic disruption, 7. 948 

weight, 7. 947 

electronic structure, 7. 949 

history, 7. 889 

hydrate, 7. 943 

isotopes, 7. 948 

occurrence, 7. 892 

preparation, 7. 902 

• — • — properties, chemical, 7. 947 


Argon properties, physical, 7. 906 
Argozoil, 15. 210 
Arguerite, 4. 1024 
Arguroide, 15. 209 
Arguzoid, 15. 208, 209 
Arguzoide, 15. 210 
Argyllite, 9. 818 
Argyrites, 7. 638, 644 

Argyrodite, 3. 300 ; 4. 406 ; 7. 254, 275, 896 

Argyropyrite, 14. 193 

Argyropjrrrhotito, 14. 193 

Argyrose, 3. 438 

Arg 3 ^ythrose, 9. 294 

Aricite, 6. 711 

Aristotle, 1. 30, 36 

Arite, 9. 4, 80 ; 15. 5 

Arithmetic, chemical, 1. 202 

Arizonite, 7. 2, 60 ; 12. 529 

Arkansite, 7. 2, 31 

Arktolito, 6. 718 

Armangito, 9. 4, 132 

Armco iron, 12. 656, 757 

Armenian salt, 8 . 144 

whetstone, 5. 247 

Arnimito, 3. 266 

Arnold Villanovanus, 1. 47 

Aropoxene, 9. 715, 778 

Aromito, 5. 354 

Arquerito, 4. 696 

Arrest, doubling of Ar, 12. 854 

Arrested reactions, 4. 983 

Arrhemte, 4. 206 ; 5. 520 ; 7. 100 ; 9. 839 

Arrojadite, 12. 529 ; 14. 396, 411 

Ai*sa naki, 9. 1 

Arsacetin, 9. 40 

Arsamine, 9. 40 

Arsenantimonial nickel, 9. 343 

Arsenargontite, 9. 4, 64 

Arsenatoantimonic acid, 9. 197 

Arsonatochromatos, 9. 204 

Arsenatoctomolybdates, 9. 206 

Arsonatodimolybdates, 9. 206 

Arsenatododecamolybdates, 9. 206 

Arsonatoenneamolybdates, 9. 206 

Arsenatohomipentamolybdates, 9. 206 

Arsenatoluteomolybdic acid, 9. 210 

Arsenatomolybates, 9. 206 

Arsenatosodalito, 6. 583, 826 ; 9. 188 

Arsenatotrimolybdates, 9. 206 

Arsenatotungstates, 9. 212 

Arsenatovanadato molybdates, 9. 201 

(di)ar8onatoferric acid, 9 . 226 

Arsenic, 9. 1, 90 ; 12. 529 

acid, 9. 137, 139 

homihydrated, 9. 140 

— nitrosyl, 8 . 435 

a-, 9. 16 

/S-, 9. 16 

y-, 9. 16 

allotropic forms, 9. 16 

amalgam, 9. 67 

amide, 8 . 272 

amminopentasulphide, 9. 314 

amorphous, 9. 1 6 

analytical reactions, 9 . 37 

and iron alloys, 9. 71 

antimonido, 9. 409 

atomic disintegration, 9. 48 

number, 9. 48 

weight, 9. 47 
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Arsenic azide, 8. 337 

bromides, 9. 247 

butter of, 9. 149, 237 

carbide (tri), 5. 887 

carbonate, 9. 337 

caustique, 9. 137 

chlorides, 9. 237 

chloroimide, 8. 272 

colloidal, 9. 14 

cryBtalline, 9. 16 

diarsonyl enneoxydibromido, 9. 249 

enneaoxydiiodido, 9. 253 

dihydrochloromercuriato, 9. 244 

diiodide, 9. 250 

diiodotrichloride, 9. 241 

dioxydinitratotriarsenate, 9. 337 

dioxydiphosphidc, 8. 851 ; 9. 337 

dioxyphosphide, 8. 851 ; 9. 337 

disolenido, 10. 792 

di8i,li>hatotrioxide, 9. 333 

disulphide, 9. 265, 268 

colloidal, 9. 268 

disulphoselenido, 10. 921 

disulphotrisoleriide, 10. 921 

dodocammifiotri iodide, 9. 293 

ele(ttronic structure, 9. 48 

cnneaoxyhexasulphoeiinoaiodide,9. 337 

extraction, 9. 15 

flowers of, 9. 90 

fluorides, 9. 235 

glass, 9. 91 

grey, 9. 18 

halogeiiosulphides, 9. 335 

heiniennea-amrninotriiodide, 9. 253 

homihoptarnininotribromide, 9. 249 

heniiheptamminotrichlorido, 9. 242 

hemioxide, 9. 90 

homiphosphide, 8. 851 

hemisolenide, 10. 791 

hexasulphatotrioxide, 9. 333 

history, 9. 1 

hydride, 9. 48 

hydrobiscdiloroinorcuriate, 9. 244 

hydrogel, 9. 278 

hydrosol, 9. 278 

hydrosulphide, 9. 272 

imide, 8. 272 

— — in sulphuric acid, 10. 370 

iodides, 9. 250 

isotopes, 9. 48 

liver of, 9. 116 

meal, 9. 90 

metallic, 9. 16 

molybdates, 11. 570 

monochloromorcuriato, 9. 245 

inonoiodide, 9. 250 

monophosphide, 8. 851 

nitrate, 9. 337 

nitride, 8. 123, 272 

■ occurrence, 9. 3 

octodecatungstic acid, 11. 832 

octosulphate, 9. 333 

octosulphatotrioxide, 9. 333 

organosol, 9. 285 

oxybromide, 9. 249 

oxychloride, 9. 245 

oxyfluoride, 9. 237 

oxysulphides, 9. 325 

pentachloride, 9. 237, 241 

pentafluoride, 2. 12 ; 9. 236 


Arsenic pentaiodide, 9. 254 

pentaselenide, 10. 792 

pentasilicide, 6. 188 

pentasulphide, 9. 313 

pontasulphodichloride, 9. 335 

pentasulphodiiodide, 9. 336 

pentoxide, 9. 137 

dihydrate, 9. 140 

hemitrihydrato, 9. 140 

hep tally drate, 9. 141 

monohydrato, 9. 140 

pentatritahy drate, 9. 140 

tetrahydrate, 9. 140 

trihydrato, 9. 140 

phosphate, 9. 337 

phosphoctochloride, 8. 1005 ; 9. 243 

phosphodecachlorido, 8. 1015 ; 9. 243 

physiological action, 9. 42 

properties, chemical, 9. 32 

physical, 9. 20 

sodium bromoazido, 8. 337 

suboxide, 9. 90 

sulphate, 9. 333 

sulphates, 9. 332 

sulphato tri oxide, 9. 333 

sulphides, 9. 265 

sulphochlorido, 9. 335 

sulphodiseloiiido, 10. 921 

sulphododecaiodide, 9. 336 

sulphohalides, 9. 335 

sulphohoxafluotetrachlonde, 9. 335 ; 

10. 647 

suljihoiodide, 9. 336 

sulphomolybdates, 11. 652 

sulpho])hosphate, 9. 337 

sulphotellurite, 11. 114 

sulphotetraiodido, 9. 336 

tollurato, 11. 96 

tellurido, 11. 58 

tetracosisulphoiodide, 9. 253 

tetracosisulphotri iodide, 9. 336 

tetramiminotrichloride, 9. 242 

tetramminotriiodide, 9. 253 

totrasulphato, 9. 333 

totrasulphatotrioxide, 9. 333 

tetroxido, 9. 136, 137 

thiophosphate, 8. 1065 

thiosul]ihate, 10. 552 

triamminotribromido, 9. 249 

tribromido, 9. 247 

trichloride, 9. 237 

trifluoride, 9. 235 

trihydrido, 9. 50 

triiodide, 9. 251 

trioxide, 9. 90 

colloidal, 9. 91 

vitreous, 9. 91 

trioxytetraiodide, 9. 253 

trischloromercunate, 9. 244 

pontahydrate, 9. 245 

triselenide, 10. 792 

trisiodomorcuriato, 9. 254 

trisulphatotrioxide, 9. 333 

trisulphide, 9. 272 

trisulphodiselemde, 10. 921 

trisulphohexaiodide, 10. 655 

tritasulphide, 9. 267 

valency, 9. 47 

vanadates, 9. 779 

vitreous, 9. 16, 91 
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Arsenic white, 9 . 90 
Arsenical copper, 9 . 4 

mundic, 12 . 529 

nickel, 9 - 4 

pyrites, 9 . 72, 73 ; 12. 529 

axotornoiis, 9 . 73 

prismatic, 9 . 73 

silver blende, 9 . 294 

soot, 9. 91 

Arsenici butyrum, 9 . 137, 149, 237 
Arsonicite, 9 . 169 
Arsenicon, 9 . 1 
Arsenico-wagnerite, 4 . 388 
Arsenicum, 9 . 1, 2 

album, 9 . 1, 90 

calciformo, 9 . 90 

cristallinum, 9 . 90 

faricacoum, 9 . 90 

ferro mineralisaturn, 9 . 306 

fixum, 9 . 137, 149 

metallinurn, 9 . 2 

nativum, 9 . 90 

Arsenides, 9 . 61 

Arsenikbliithe, 9 . 94 

Arsenikkalk naturlichon, 9 . 94 

Arseniksauor kalk, 9 . 169 

Arsenikspiessglanz, 9 . 69 

Arsenikwismuth, 9 . 703 

Arsenioploite, 8. 623 

Arseniopleite, 9. 4, 222 ; 12. 148 

Arseni osiderite, 3 . 623 ; 9 . 4 , 228 ; 12 . 

529 

Arsenious acid, 9 . 90 

barium thiosulphate, 10 . 552 

load enneaiodide, 7. 762 

phosphoctochloride, 8. 1015 

potassium thiosulphate, 10 . 553 

sodium hyposulphite, 10 . 183 

thiosulphate, 10 . 552 

- thallous thiosulphate, 10 . 553 
Arsenites, 9 . 116 
Arsenitoinolybdates, 9 . 131 
Arscmitophosphatotungstates, 9 . 132 
Arseni tosodalite, 6. 583, 826 ; 9 . 128 
Arsenitotungstates, 9 . 132 
Arsenoarsenic oxide, 9 . 136 
Arsenobillon, 9 . 40 
Arsenobismite, 9 . 198, 589 
Arsenocrocite, 9 . 228 
Arsenoferrite, 12 . 529 
Arsenoklasite, 12 . 148 
Arsenolamprite, 9 . 3 
Arsenolite, 9 . 4, 94 
Arsenomelan, 7. 491 
Arsenomelane, 9 . 299 
Arsenomiargyrite, 9 . 293 
Arsenopyrite, 9 . 306 ; 15 . 9 
Arsenopyrites, 9 . 4 
Arsenosic oxide, 9 . 136, 137 
Arsenostibnite, 9 . 343 
Arsenosulphides, 9 . 305 
Arsenotellurite, 11 . 2, 114 
Arsenwasserstoff, 9 . 50 

bromide , 9 . 249 

chloride, 9 . 237 

fluoride, 9 . 237 

monochloride, 9 . 245 

Arsenyl arsenic enneaoxydibromide, 9 . 249 

enneaoxydiiodide, 9 . 253 

Arsine, 9 . 50 


Arsine properties, chemical, 9 . 64 

physical, 9 . 63 

Arsinic acid, 9 . 101 
Arsonic acid, 9 . 101 
Art bronzes, 7. 348 
Artiads, 1. 208 
Artinite, 4. 365 
Aryans, 1. 20 
Asbeferrite, 6. 917 
Asbestinon, 6. 425 
Asbestolite, 6. 426 
Asbestos, 6. 426 

actinolite, 6. 426 

amphibole, 6. 426 

chrysolite, 6. 426 

hornblende, 6. 426 

porcelain, 6. 426 

Asbolan, 14. 424 

Asbolite, 12. 148, 266 ; 14. 424 

Ascharite, 2. 430 ; 5. 4, 97 

Aschentrecker, 6. 740 

Aschirite, 6. 342 

Asem, 4 . 670, 695 

Asiderites, 12. 523 

Asmanite, 6. 247 

Aspasiolite, 6. 811 

Asperolite, 6. 343 

Asperolithite, 3. 8 

Aspidelite, 7. 3 

Aspidolito, 6. 605, 608 

Associated liquids, 1. 856 

Association of liquids, 1. 858, 860 

Aster samius, 6. 428 

Asterism, 6. 614 

Asterium, 4 . 21 ; 7. 890 

Asteroidal elements, 4 . 3 

Asteroite, 6. 915 ; 12. 148 

Astochite, 6. 916 ; 12. 148 

Astracanite, 2. 430 

potassium, 2. 430 

Astrakanito, 4 . 252, 336 ; 7. 896 

potassium, 4 . 339 

Astrites, 6. 607 

meroxenus, 6. 608 

Astrolite, 12. 629 

Astrophyllite, 6. 843 ; 7. 3 ; 12. 149 

Atocamite, 2. 15 ; 8. 8, 178, 179 

Ataxitos, 12. 523, 528 

Atelesite, 9 . 589 

Atelestite, 9 . 4, 198 

Ateline, 3. 178 

Aterite, 15. 210 

Atheriastite, 6. 763 

Atlasite, 8. 275 

Atmolysis, 1. 342 

Atmosphere, 1. 147, 148 

extent of, 1. 150 

pressure of, 1. 149 

primitive, 6. 4 

Atom, 1. 103, 187 ; 4. 910, 158 

architecture, 4 . 165 

Bohr’s, 4. 167 

calcium, 4 . 175 

cataclysm, 4 . 180 

composite, 4 . 12 

helium, 4. 169 

hydrogen, 4. 169 

Langmuir’s octet theory, 4 . 196 

Lewis’ cubical, 4 . 195 

Rutherford, 4 . 166 
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Atom Saturnian, 4 . 765 

volume, 1. 188 

Atomic co-volume, 1 . 240 

heat, see Heat atomic, 1. 798 

heats, effect of state of aggregation, 1. 

803 

motion, 1. 783 

source of, 1 . 785 

number copper, 3. 112 

numbers, 4 . 38 

theory, 1. 103 

— Boscovich’s punctual, 1. Ill 

history of, 1. 105 

Lucretius’, 1 . 106 

weights, 1 . 104, 180, 181, 198, 199 ; 4 . 

351 

and Dulong and Petit’s rule, 1. 

804 

and isomorphism, 1. 668 

molecular heat, 1. 807 

volumes, 1 . 763 

, unit of, 1. 200 

volume, 1 . 259 

volumes, 1. 228 

Atomicity, 1 . 224 
Atoms, 1 . 740 

Dalton’s, 1 . 177 

disruption, 4 . 155, 156 

distance apart in molecules, 1. 783 

electric spectrum, 4 . 50 

energy of, 1. 785 

individuality in molecules, 1. 782 

kinetic theory, 1. 782 

motion in molecules, 1. 783 

primitive, 1 . 225 

recoil, 4 . 109 

vibration frequency, 1. 828 

weighing, 1 . 1J9 

weights of, 1. 179 

with multiple charges, 4 . 50 

Atopite, 8 . 623 ; 9 . 343, 455 ; 12 . 149 
Atrarnenturn album, 4 . 613 

candidum, 14 . 243 

coeruleum, 14 . 243 

sutorium, 4 . 613 ; 14 . 242, 243 

sympatheticurn, 14 . 421 

viride, 14 . 243 

Atrun, 2. 710 
Attakolite, 5. 370 

Attraction intermolecular, 1. 525, 755, 822, 

841 ; 4 . 187 

intramolecular, 4 . 187 

molecular, 1 . 865 

Auer, 7. 218 

Auerbachite, 6. 847 ; 7. 100 
Auerlite, 6. 515 ; 7. 100, 185 
Augate, 6. 817 

Augelite, 6. 155, 366 ; 8. 733 
Augite, 6. 390 
Augites, 6. 410 

aegirine, 6. 915 

chromic, 6. 818 

titanic, 6. 818 

vanadic, 6. 818 

Augustin’s process silver, 8 . 305 
Aura, 1. 122 

eleotrica, 1. 877 

tonante, 1, 137 

Auralite, 6. 811 
Aurates, 8. 577, 584 
VOL. XVI. 


Aureolin, 8. 502 ; 14. 519 
Aureus pulvis pyrius, 8. 582 
Auric acid, 3. 584 

beryllium chloride, 4. 233 

bromide, 8. 605, 606 

chloride, 8. 586, 589 

— — chloroimide, $. 259 

chloroscandate, 5. 490 

dihydrated, 5. 490 

henicosihydrated, 5. 490 

octohydrated, 5. 490 

diethylbromide, 8. 607 

dihydroxy amide, 8. 259 

ferrous iodide, 14. 133 

hydronitrate, 3. 616 

hydroxide, 8. 580 

imidoamide, 8. 259 

irnidochloride, 3. 583 

iodide, 3. 609 

manganous octochloride, 12. 366 

dodecahydratc, 12. 368 

nitrate, 8. 616 

nitrosylchloride, 3. 595 

oxide, 8. 577, 579 

phosphochlorido, 8. 1017 

— — phosphoctobromide, 8. 1035 

phosphohexachloride, 8. 1007 

phosphorobromide, 3. 608 

phosphorochloride, 3. 595 

potassium octosulphito, 10. 281 

tetramminohexasulphite, 10. 281 

salts, 8. 577 

selenide, 10. 774 

selenochlonde, 3. 595 

silicoehloride, 3. 595 

sodium sulphite, 10. 281 

sulphate, 8. 615 

sulphide, 3. 613 

sulphochloride, 3. 595 

stannichloride, 3. 595 

stibnochloride, 3. 595 

telluride, 11. 49 

tetrahydroxyirnide, 8. 259 

tetramminosulphite, 10. 281 

thallous nitrate, 5. 476 

titanochloride, 3. 595 

Aurichalcite, 4. 408, 648 
Auriehalcum, 4. 399 
Auripigmentum, 9 . 1, 267 
Aurites, 3. 577 
Auroauric sulphide, 3. 612 
Aurobismuthinite, 9 . 692 
Aurojarosite, 14. 343 
Aurora, 3. 296 

Aurosic ammonium tetrasulphite, 10. 280 
Aurosmirid, 15. 687 
Aurosoauric bromide, 3. 605 

chloride, 8. 586 

hydroxide, 3. 579 

oxide, 8. 577, 579 

sulphates, 8. 615 

Auro tellurite, 11. 1 

Aurous amminochloride, 8. 589 

amminoiodide, 8. 609 

amminonitride, 8. 101 

amminotrihydroxynitnde, 8. 101 

ammonium sulphite, 10. 280 

triamminodisulphite, 10. 280 

antimonate, 9 . 454 

barium sulphite, 10. 280, 284 

2 G 
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Aurous bromide, 8. 605, 606 

bromoaurato, 3. 605 

carbide, 5. 855 

chloride, 8. 586, 587 

chloroaurato, 8. 586 

diamminobromide, 3. 606 

diamminochloride, 8. 589 

dodoca-amminochloride, 3. 589 

hexamminoiodide, 8. 609 

hydroxide, 8. 578 

iodide, 3. 608 

nitrate, 3. 616 

oxide, 8. 577, 578 

phosphinobromide, 8. 606 

phosphorochloride, 3. 589 

phosphorochlorobromide, 8. 606 

phosphorotriethoxy chloride, 8. 589 

phoBjihotetrabromide, 8. 1033 

phosphototrachloride, 8. 1007 

phosphotrichlorobromide, 8. 1007 

potassium disulphite, 10. 280 

salts, 3. 577 

selenido, 10. 774 

sodium disulphite, 10. 280 

dithiosulphate, 10. 540 

dihydrate, 10. 541 

pentahydrato, 10. 541 

hoptathiosulphato, 10. 541 

sulphide, 3. 610 

colloidal, 3. 611 

thiosuljihate, 10. 540 

triamnuno(?hloride, 3. 589 

Aurum, 8. 296 

bismuticum, 11. 1 

fulminans, 8. 582 

galono, 11. 114 

graphicum, 11. 47 

mosaicum, 7. 469 

musiouni, 7. 469 

obryzum, 3. 301 

paradoxum, 11, 1 

sclopetans, 3. 582 

volatile, 8. 582 

Auryl hydrosulphate, 8. 615 

nitrate, 3. 616 

oxide, 3. 580 

oxynitrate, 3. 616 

Ausenophyllite, 9. 96 
Ausis, 3. 296 
Aussichtlos, 16. 478 
Austenite, 12. 798, 819 

retained, 12. 834 

Austrium, 5. 504 
Ausum, 3. 296 
Autoclave, 1. 437 
Autoniolite, 5. 296 
Autoxidation, 1 . 925 ; 7. 565 
Autunite, 3. 623 ; 7. 896 ; 8. 733 ; 12. 4, 
134 

Available energy, 1. 717 
Avalite, 6. 607 
Avasite, 6. 908 
Aventurine, 13. 877 

felspars, 6. 693 

glazes, 13. 775, 780 

Averroes, I.R., 1. 42 
Avicenna, E.S., 1. 41 
Avogadro’s constant, 1. 753 

for colloids, 1. 778 

hypothesis, 1. 172 


Avogadro’s hvpothesis and kinetic theory, 
1. 748 

solutions, 1. 545 

Berzelius on, 1. 187 

Cannizzaro on, 1. 191 

deviations from, 1. 192 

Dumas on, 1. 189 

Gaudin on, 1. 190 

Gerhardt and Laurent on, 1. 190 

history of, 1. 186 

W. Prout on, 1. 190 

Wollaston on, 1. 187 

Awariute, 15. 4 
Awaruite, 12. 529 ; 15. 5, 266 
Awr, 8. 296 
Axes, crystal, 1. 614 

of symmetry, 1. 614 

optic, 1. 607 

topic, 1. 656 

Axial angles, 1. 615 . 

Axinite, 6. 451, 911 ; 12. 149 

ferro-, 6. 911 

mangano, 6. 911 

Azeotropic mixture, 1. 556 

Azides, 8. 330, 344 

Azidodithiocarbonate, 8. 338 

Azido-dithiocarbonic acid, 6. 134; 8. 338 

Azidosulphonic acid, 8. 314 

Azidothiocarbonyl disulphide, 8. 338 

Azoimide, 8. 328, 329, 330, 344 

Azonte, 5. 520 ; 6. 857 ; 7. 100 

Azote, 1. 69 ; 8. 46 

Azoth, 8. 46 

Azotogen, 8. 360 

Azoxyhydroxyl, 8. 305 

Azufre, 10. 1 

Azur, 14. 420 

Bleu, 14. 420 

stone, 6. 586 

Azurite, 8. 7, 270, 274 
zinc, 8. 275 


B 

Bababudanite, 6. 913 

Babbit metal, 7. 362 

Babingtonite, 6. 391, 917 ; 12. 149, 529 

Babo’s ozonizer, 1. 885 

Back electromotive force, 1. 1029 

Bacon Roger, 1. 46 

Bacterium radicicola, 8. 359 

Bacterized peat, 8. 360 

Baddcleyite, 7. 100, 123 

Badenite, 14. 424 ; 15. 5 

BackstrOrnite, 12. 149, 225 

Bagrationite, 5. 509 ; 6. 721 

Baierine, 9. 906 

Bakerite, 5. 4 ; 6. 441 

Baldauhte, 12. 529 

Baldwin’s phosphorus, 8. 740 

Ball mills, 8. 497 

Ballesterosite, 14. 200 

Balling up, 12. 637 

Balmer’s spectrum, 4. 169 

Balneum regis, 9. 341 

Baltimorite, 6. 422, 624 

Bamlite, 6. 455 

Bamprite, 8. 860 
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Band eisen, 15. 260 

spectrum, 4 . 7 

head of, 4 . 7 

tail of, 4. 7 

Bar, 1. 149 

steel, 12. 710 

Baralite, 6. 622 
Barbierite, 6. 662, 669 
Barcenite, 4 . 697 ; 9 . 343, 438 
Barilla, 2. 733, 713 
Barite, 8. 762 
Barium, 3. 620 

action on water, 1. 135 

aluminate, 5. 290 

-aluminium alloys, 5. 235 

oxydodecamolybdate, 11. 600 

phosphate, 5. 370 

aluminotungstate, 11. 789 

— - — amalgams, 4. 1031 

amide, 8. 259 

amidosulphonate, 8. 643 

amidothioimidosulphonate, 8. 636 

ammonium aluminium oxydodeca- 

molybdato, 11. 600 

arsenate, 9 . 1 73 

chromate, 11. 274 

chromidodecamolybdate, 11. 602 

cobaltic decamolybdate, 11. 575 

octamminohexasulphite, 10. 

315 

dimetaphosphate, 8. 893 

diphosphatoctovanadatotetra- 

decamolybdato, 9 . 834 

diphosphatoctovanadatotrideca- 

inolybdate, 9 . 834 

diphosphatodecavanadatotri- 

docamolybdate, 9 . 834 

d iphosphatododecavanadatodo- 

decamolybdate, 9 . 834 

diphosphatododecavanadato- 

octomolybdate, 9 . 835 

diphosphatohexavanadatohopta- 

decarnolybdate, 9 . 834 

diphosphatotetradecavanadato- 

decaraolybdate, 9 . 835 

divanadatotrimolybdate, 9 . 784 

dodecavana<latohexatriconta- 

molybdate, 9 . 784 

Ijy dr oxy ni tr ilo - iso - disulphonate , 

8. 679 

icosihydroquiniusdiarsenitodi- 

molybdate, 9 . 131 

imidodisulphonate, 8. 655 

imidosulphinite, 8. 646 

iridium disulphate, 15. 786 

nickel nitrite, 8. 511 

nitrilotrisulphonate, 8. 669 

paramolybdato, 11. 586 

phosphatomolybdate, 11. 663 

potassium silicovanadatodeca- 

tungstate, 6. 838 

trinetaphosphate, 2. 877 ; 8. 894 

analytical reactions, 8. 641 

• antimonatotungstate, 9 . 459 

antimonious thiosulphate, 10. 553 

antimonite, 9 . 432 

antimony alloys, 9 . 406 

sulphate, 9 . 583 

■ arsenatoctovanadatotricontamolyb- 

date, 9 . 202 


Barium arsenatodocosivanadatototraconta- 
tungstate, 9 . 203 

arsenatohenidecatungstate, 9. 214 

arsenatohoxavanadatohexaoosimolyb- 

date, 9 . 202 

arsenatotrimolybdato, 9 . 209 

arsenatovanadatotungstate, 9 . 215 

arsenide, 9 . 66 

arsenious thiosulphate, 10 . 552 

arsenitomolybdate, 9. 131 

arsenito tungstate, 9 . 132 

atomic wt., 3. 646 

aurate, 3. 584 

aurouB sulphite, 10 . 280, 284 

-- ~ autunite, 12 . 135 

azide, 8. 350 

hydrated, 8. 350 

benzylidene hydrazionomonosul- 

phonate, 8. 683 
— — bisbromoarsenite, 9 . 256 

bischloroarsenito, 9 . 256 

bismuth alloys, 9 . 636 

thiosulphate, 10 . 554 

boride, 5. 24 

borocarbonate, 5. 88 

— - bromate, 2. 346 

hydrated, 2. 346 

bromide, 8. 725 

dihydratod, 3. 727 

— properties, chemical, 3. 727 

physical, 3. 726 

— — bromoarsenatoaj)atito, 9 . 262 
bromoaurate, 3. 607 

bromopalladito, 15. 677 

bromoplatinate, 16 . 379 

bromosmato, 15. 724 

bromotriorthoarsenato, 9 . 262 

bromotriortho vanadate, vanadatapa- 

lite, 9 . 813 

cadmium alloys, 4. 687 

tetrabroinide, 4. 572 

tetra(;hloride, 4. 559 

tetraiodide, 4. 584 

tetrathiosulphato, 10 . 547 

tri thiosulphate, 10 . 547 

caesium nickel nitrite, 8. 512 

cal(;iiun carbonate, 3. 846 

chromate, 11 . 274 

metasilicate, 6. 372 

sodium potassium carbonate, 3. 

846 

sulphatofluoride, 3. 813 

tetrachloride, 3. 720 

carbamate, 2. 796 

carbide, 5. 859 

carbonate occurrence, 3. 814 

preparation, 8. 814 

properties, chemical, 3. 839 

physical, 3. 833 

solubility, 3. 824 

— — carbonyl, 5. 951 

chabazite, 6. 733 

(ihlorate, 2. 344, 345 

hydrated, 2. 345 

chloride, 8. 697 

and fluoride, 3. 718 

and hydrogen, 1. 303 

and metasdicate, 6. 364 

CaCla-SrClg, 8. 720 

CuCL-KCl-HaO, 3. 715, 720 
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Barium chloride CuCla-NaCl-HgO, 8. 716, 
720 

CuC1*~NH4C1-H20, 8. 716, 720 

dihydrated, 8. 705 

hydrated, 8. 702, 705 

KCl-NaCl, 8. 720 

preparation, 8. 697 

properties, chemical, 8. 714 

physical, 8. 700, 706 

SrCl»-NaCl, 8. 720 

chlorite, 2. 284 

chloroamidosulphonate, 8. 643 

chloroantimonate, 9. 491 

chloroarsenatoapatite, 9i 260 

chloroaurate, 8. 695 

chlorobromide, 8. 731 

chlorocarbamate, 2. 796 

chlorochabazite, 6. 733 

chlorochromate, 11. 398 

chlorochromatochloride, 11. 398 

hydrate, 11. 398 

chlorodihydrophosphate, 8. 902 

clorodithionate, 10. 690 

chrloroiridate, 15. 771 

chloropalladate, 15. 673 

chloropalladite, 15. 670 

* chloroplatinate, 16. 327 

hexahydrate, 16. 327 

monohydrate, 16. 328 

octohydrate, 16. 328 

chloroplatinite, lA 282 

chlorostannate, 7. 449 

chlorosulphate, 3. 799 

chloro triorthoarsenate, 9 . 260 

chromate, 11. 199, 271 

chromatoselenate, 10. 876 

chromatosulphate, 11. 450 

chromidioxydodecamolybdate, 11, 602 

chromioxydodecamolybdate, 11. 601 

cobalt sulphide, 14. 757 

cobaltic dodecanitrite, 8. 504 

enneamolybdate, 11. 676 

octamminohexasulphite, 10. 316 

oxyoctonitrite, 8. 604 

cobaltite, 14. 694 

■ cobaltous chloride, 14. 642 

columbate, 9 . 866 

copper ammonium nitrite, 8. 488 

potassium nitrite, 8. 488 

silicate, 6. 373 

cuprate, 3. 149 

cupric chloride, 3. 720 

cuprous tri thiosulphate, 10. 545 

heptahydrate, 10. 645 

tetrahydrate, 10. 546 

cyanotetrazole, 8. 339 

decaboratodibromide, 5. 141 

decaboratodichloride, 5. 141 

deoamolybdatotrisulphite, 10. 307 

deuterodecavanadate, 9 . 771 

deuterohexavanadate, 9 . 771 

decahydrate, 9 . 771 

tetradecahydrate, 9 . 771 

deutertetravanadate, 9 . 770 

dialiuninium dimesotrisilicate, 6. 768 

mesopentasilicate, 6. 766 

orthotrisilicate, 6. 761 

diamidodiphosphate, 8. 711 

diberyllium orthosilicate, 6. 382 

diborate, 5. 62, 88 


Barium diborate decahydrated, 5. 89 

dihydrated, 5. 89 

pentahydrated, 5. 89 

tetrahydrated, 5. 89 

dichlorothiosulphate, 10. 644 

dichromate, 11. 341 

dihydrate, 11. 341 

dihydroarsenate, 9 . 172 

dihydroarsenatotrimolybdate, 9 . 208 

dihydroarsenite, 9 . 126 

dihydrodiphosphite, 8. 916 

hemihydrate, A 916 

monohydrate, 8. 916 

trihydrate, 8. 916 

dihydrohypophosphate, 8. 937 

dihydrophosphate, 8. 886, 887 

dihydropyrophosphate, 8. 892 

dihydropyrophosphite, 8. 922 

dihydrotrii>hosphite, 8. 915 

dihydroxy tetrabromoplatinato, 16.381 

diimidodiphosphate, 8. 713 

diiododinitritoplatinite, 8. 523 

diiodotriarsenite, 9 . 267 

dimetaphosphate, 8. 893 

dihydrated, 8. 893 

dioxide, 8. 666 

diperoxy hydrate, 8. 667 

hydroxylhydrate, 8. 671 

monohydratod, 8. 667 

octohydrated. 8. 667 

peroxyhydrate, 8. 667 

dioxydisulpharsenate, 9 . 330 

dipermanganite, 12. 278 

diphosphatoctodecavanadatoennea- 

molybdate, 9 . 834 

diphosphatotetradecavanadatohena* 

molybdate, 9 . 834 

diplatinic triacontatungstate, 11. 803 

disolenitoctomolybdate, 10. 837 

diselenitopentamolybdate, 10. 837 

heptahydrate, 10. 837 

disilicide, 6. 179 

disulphitotetramminocobaltate, 10. 

317 

disulphoniodide, 3. 737 

disulphorthosulphotetrantimonite, 9 . 

542 

disulphuryliodide, 10. 691 

ditetrametaphosphate, 3. 896 

dithionate, 10. 689 

dihydrate, 10. 689 

tetrahydrate, 10. 589 

dithiophosphate, A 1068 

ditungstate, 11. 810 

diuranate, 12. 66 

diuranyl dicarbonate, 12. 116 

octohydrate, 12. 116 

pentahydrate, 12. 116 

dodecaborate, 5. 93 

dodecamercuride, 4. 1032 

enneahydropentalanthanate, 5. 628 

enneamolybdate, 11. 697 

enneathionate, 10. 629 

ethylenediaminomonosulphonate, 8. 

683 

ferrate, 18. 934 

ferric chlorides, 14. 104 

disulphate, 14. 347 

sulphide, 14. 194 

tungstate, 11. 801 
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Barium ferrite, 18. 914 

ferroheptanitrosyltrisulphide, 8. 442 

ferrous orthosilicate, 6. 908 

triferric ferryl decametasilicate, 

6. 922 

fluoaluminate, 5. 308 

fluoarsenatoapatite, 9 . 259 

fluoborate dihydrated, 5. 128 

duoplumbite, 7. 704 

fluoride, 8. 688 

and chloride, 8. 718 

preparation, 8. 688 

properties, chemical, 8. 693 

physical, 8. 689 

fluoroapatite, 8. 901 

fluorobromide, 8. 731 

fiuorochloride, 8. 694, 718 

fluoroiodide, 3. 739 

fluoronitrate, 8. 694 

fluorophosphate, 3. 901 

fluosilicate, 6. 961 

fluostannate, 7. 423 

trihydrate, 7. 423 

fluosulphonate, 10. 685 

huotantalate, 9 . 917 

fluotitanate, 7. 72 

hemihydrated, 7. 72 

fluotriorthoarsenate, 9 . 259 

fluozirconate, 7. 141 

gold thiosulphate, 10. 545 

hemisilicide, 6. 179 

honamercuride, 4. 1032 

heptapormanganite, 12. 278 

heptauranato, 12. 68 

hoxaborate hexahydrated, 5. 92 

hexadecamercuride, 4. 1031 

hexafluoferrate, 14. 8 

hexahy droarsenatoc todecamoly bdate , 

9 . 211 

hexahydroferriarsonate, 9 . 228 

hexahy dropontaphosphite, 8. 916 

hexahydrotetrarsenitotetratriconti- 

molybdate, 9 . 131 

hexaiododiplumbite, 7. 777 

hexametaphosphate, 8. 895 

hexammine, 8. 249 

hexamminochloroplatinate, 16. 328 

hexamminoiodido, 8. 737 

hexaphosphatotetravanadatohexa- 

contatimgstate, 9 . 835 

hexarhodate, 16. 671 

hexarsenite, 9 . 126 

hexaaulphitodicobaltate, 10. 315 

hexavanadatoctodecamolybdate, 9 . 

784 

hexavanadatododecatungstate, 9 . 787 

hydride, 8. 649 

history, 8. 619 

hydrazinodisulphinate, 8. 682 

hydrazinodisulphonate, 8. 683 

hydrazinomonosulphonate, 8. 683 

hydroaluminoarsenate, 9 . 186 

hydroarsenate, 9 . 171 

hydroarsenite, 9 . 125 

hydrocarbonate, 8. 844 

hydrodioxydiselenophosphate, 10. 932 

hydrodisulphate, 8. 784 

hydrohyponitrite, 8, 414 

hydroimidodisulphonate, 8. 655 

hydrophosphate, 8. 881 


Barium hydrophosphate colloidal, 3. 882 
hydrophosphatododecatungstatc, 11. 

867 

dotessaracontahydrato, 11. 867 

tetrapentecontahydrate, 11. 867 

totratessaracontahydrate, 11. 867 

hydropyrotellurate, 11. 93 

hydropyrotellurite, 11. 80 

hydroselonite, 10. 825 

hydrosulphate, 8. 784 

hydrosulphide, 8. 750 

hydrotellurate, 11. 93 

hydrotetrasulphato, 8. 784 

hydrotrioxysulpharsonate, 9 . 329 

hydro trisulphate, 8. 784 

hydroxide, 8. 673 

hexadecahydratod, 8. 676 

inonohydrated, 3. 676 

octohydrated, 3. 675 

properties, chemical, 3. 635 

physical, 8. 681 

solubility, 3. 677 

trihydrated, 3. 676 

hy droxybenzylidonehydrazonom ono- 

sulphonate, 8. 683 

hydroxydisulphato, 15. 786 

hydroxyhydrosulphido, 3. 742 

pentahydrated, 3. 744 

hydroxynitrilodisuli)bonate, 8. 677 

hydroxynitrilo - iso » disulphonate, 8. 

679 

hydroxynitrilomonosulphonato, 8. 672 

hydroxypentachloroplatinate, 16. 335 

— _ — hydroxyperosrnato, 15. 713 

hydroxyi>hosphate, 3. 902 

hydroxythiocarbonate, 6. 115 

hyi)oantimonato, 9 . 437 

hypobromite, 2. 273 

hypochlorite, 2. 272 

hyponitrite, 8. 414 

hydrated, 8. 414 

tetrahydratod, 8. 414 

hypophosphate, 8. 937 

hypophosi)hito, 8. 884 

hypophosphitomolybdate, 8. 888 

hypophosphitotungstato, 8. 888 

hypovanadatovanadatomolybdato, 9 . 

793 

imide, 8. 260 

imidodiphosphate, 8. 713 

iodate, 2. 347 

hydrated, 2. 348 

iodide, 3. 734 

dihydrated, 3. 734 

hexahydrated, 3. 734, 735 

iodoarsenatoapatite, 9 . 263 

iodoaurate, 3. 610 

iodoplatinate, 16. 390 

iodostannite, 7. 460 

iodotriorthoarsenate, 9 . 263 

iodotriorthovanadate, vanadatiodapa- 

tite, 9 . 814 

iridic chloronitrite, 8. 514 

iridium disulphate, 15. 786 

iron alloy, 13. 541 

isopropylstannonato, 7. 410 

isotetrahydroborododecatungstate, 5. 

110 

isotopes, 8. 648 

lanthanum tungstate, 11. 791 
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Barium lead calcium fluoboryl diorthotrisili- 
cato, 6 . 890 

chromates, 11. 304 

iodide, 8. 738 

orthophosphate, 7. 876 

oxychloride, 7. 744 

sulphide, 7. 797 

thiosulphate, 10. 652 

• lithium silicate, 6. 371 

magnesium dithionate, 10. 592 

manganate, 12. 288 

manganese meta^ilicate, 6. 898 

manganic dodecamolybdate, 11. 602 

pyrophosphate, 14. 463 

manganitomanganate, 12. 290 

manganous chloride, 12. 368 

tetrabromides, 12. 383 

morcuriate, 4 . 780 

mercuric heptanitrite, 8. 495 

hexabromide, 4. 894 

hexaiodide, 4. 939 

imidodisulphonate, 8. 658 

pentahydrate, 8. 658 

• octamminotetraiodide, 4. 940 

■ phosphatohenatungstato, 11. 868 

8ulj)hide, 4. 957 

pentahyd rated, 4. 957 

sulphite, 10. 300 

• tetrabromide, 4. 894 

tetraiodide, 4. 940 

pentahydrate, 4. 940 

mesodisilicate, 6. 363 

mesotrisilicate, 6. 364 

mesotrititanato, 9. 54 

metaborate, 5. 88 

- — metaluminate, 6. 293 

metantimonate, 9 . 454 

metaphosphate, 3. 893 

metaj)lumbate, 7. 698 

— — metarsenate, 9 . 172 

metarsenite, 9 . 1 25 

metasilicate, 6. 358 

and chloride, 6. 364 

sulphide, 6. 364 

hexahydratod, 6. 361 

monohydrated, 6. 360 

metasulpharsonatoxymolybdate, 9 . 

332 

metasulpharsenite, 9 . 296 

metasulphoantimonit(', 9 . 542 

metasulphododecarsenito, 9 . 296 

metatitanate, 7. 54 

metatungstate, 11. 825 

metavanadate, 9 . 769 

monohydrate, 9 . 769 

metazirconate, 7. 136 

molybdate, 11. 661 

molybdenum hemipentioxide, 11. 632 

monamidodiphosphate, 8. 710 

monomercuride, 4. 1033 

monometaphosphate, 8. 893 

monoselenotrithionate, 10. 928 

dihydrate, 10. 928 

monosulphide, 8. 741 

monothiophosphate, 8. 1069 

monoxide, 8. 663 

neodymium tungstate, 11. 791 

nickel alloy, 16. 206 

pentasulphide, 16. 444 

tetranitrite, 8. 511 


Barium nickelate, 16. 401 

nickelic timgstate, 11. 802 

nitrate, 8. 849 

dihydrated, 8. 849 

properties, chemical, 8. 860 

physical, 8. 856 

solubility, 8. 850 

tetrahydrated, 8. 849 

X-radiogram, 1. 642 

nitratometatungstate, 11. 862 

nitratoplumbite, 7. 866 

nitride, 8. 102 

nitrilodithiophosphate, 8. 727 

nitrilotrisulphonate, 8. 669 

nitrite, 8. 485 

nitritochloroporiridite, 16. 765 

nitritoperosmite, 16. 728 

nitrohydroxylaminate, 8. 306 

occurrence, 8. 626 

octamminobrornide, 8. 730 

octoborate dodecahydrated, 5. 93 

octobrornoaluminate, 6. 326 

octochlorodithallate hexahy- 
dratod, 6. 447 

octochloromercuriate, 4. 860 

hexahydratod, 4. 860 

octochromite, 11. 199 

octodocachlorodialuminato, 5. 322 

octodecachlorotetraluminate, 6. 322 

octomolybdate, 11. 596 

octopermanganite, 12. 278 

octotungstate, 11. 830 

octovanadatohexamolybdate, 9 . 784 

octovanadatomolybdate, 9 . 783 

orthoarsonate, 9 . 168 

orthoarsonite, 9 . 125 

orthoborato, 5. 87 

orthododecacolumbate, 9 . 866 

orthohexatantalate, 9 . 903 

orthopertantalate, 9 . 914 

orthophosphate, 8. 866 

properties, chomic^al, 8. 868 

physical, 3. 867 

orthoplumbato, 7. 699 

— - orthosili(!ate, 6. 353 

orthosulpharsenate, 9 . 320 

orthosulpharsenite, 9 . 295 

orthoBulphoantimonate, 9 . 574 

orthosulphoantimonito, 9 . 542 

. orthosulphodimolybdate, 11. 652 

- — orthosulphopyroarsenate, 9 . 320 

orthosulphotetrantimonite, 9 . 542 

ortho vanadate, 9 . 768 

osmate, 16. 706 

osmiamate, 16. 728 

osmic sulphide, 10. 324 

osmyl oxynitrite, 16. 729 

oxide, higher, 3. 666 

properties, chemical, 8. 663 

physical, 3. 660 

oxides, 8. 652 

oxybromide, 8. 731 

oxybromoaluminate, 6. 326 

oxychloride, 8. 716, 717 

oxychloroaluminate, 6. 323 

oxychloroplatinates, 16. 333 

oxyfluopertitanate, 7. 69 

oxyiodide, 8. 738 

oxyiodoaluminate, 6. 329 

oxysulpharsenite, 9 . 326 
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Barium-palladium alloy, 15. 648 

paramolybdate, 11. 586 

decosihydrate, 11. 586 

— * dodecahydrate, 11. 586 

hexahydrate, 11. 586 

paratungstate, 11. 818 

!_ octohydrate, 11. 818 

pentabromoperrhodite, 16. 581 

pentachloroantimonite, 9 . 481 

pentachlorobismuthite, 9 . 667 

• peiitafluotellurite, 11. 98 

pontahydroxychloroplatinate, 16. 333 

monohydrate, 16. 333 

pentaiodoantimonite, 9 . 502 

pentaiodobismuthite, 9 . 677 

pentamercuric dodecaiodido, 4. 939 

octohydrated, 4. 939 

hexadecaiodide, 4. 940 

hexahydrated, 4. 940 

pentamminochloroplatinate, 16. 328 

pentamolybdatodisulphito, 10. 307 

pentapermanganito, 12. 278 

peniasulphide, 3. 765 

pentathionate, 10. 627 

— — pentauranato, 12. 68 

perborate, 5. 120 

perchlorate, 2. 399 

percobaltito, 14. 601 

perdicobaltite, 14. 601 

perdi chromate, 11. 359 

perdi tungstate, 11. 835 

pordiuranate, 12. 73 

perferrate, IB. 936 

perferrito, 18. 926 

periodates, 2. 412, 413 

permanganate, 12. 333 

permanganito, 12. 278 

hydrate, 12. 278 

“ — permanganitomolybdate, 11. 573 

permolybdate, 11, 608 

permonocarboiiate, 6. 86 

permonosulphomolybdate, 11. 653 

— permonouranato, 12. 73 

pemickolate, 15. 401 

perniekelic enneamolybdate, 11. 597 

pernickelite, 15. 401 

peroxide, action of heat, 1. 355 

peroxypertitanate, 7. 65 

perrhonate, 12. 477 

perruthonite, 15. 576 

persulphate, 10. 478 

monohydrate, 10. 479 

tetrahydrate, 10. 479 

porthiocarbonate, 6. 131 

peruranate, 12. 73 

pervanadate, 9 . 795 

phosphates, 8. 864 

phosphatoctotungsiate, 11. 872 

phosphatodecatungstate, 11. 870 

phosphatododecamolybdate, 11. 663 

phosphatoenneatungstate, 11. 871 

phosphatohemiheptatungstate, 11. 873 

phosphatohenatungstate, 11. 868 

phosphatohexatungstate, 11. 873 

phosphatohexitatetradocamolybdato, 

11. 670 

phosphide, 8. 842 

phosphite, 8. 915 

photoluminescence, 8. 745 

plagioclaso, 6. 707 


Barium platinate, 16. 247 

monohydrate, 16. 247 

tetrahydrate, 16. 247 

platinic molybdate, 11. 576 

platinosic sulphate, 16. 403 

platinous ct«-8ulphitodiamminosul- 

phito, 10. 321 

^mn«-sulphitodiamminosulphito, 

10. 321 

-platinum alloy, 16. 205 

plumite, 7. 668 

polybromide, 8. 730 

polyiodide, 3. 738 

polyselenide, 10. 775 

polysulphides, 3. 752 

potassium arsenate, 9 . 173 

calcium carbonate, 3. 840 

carbonate, 3. 845 

chromate, 11. 273 

chromidodocamolybdato, 11. 602 

cobalt nitrite, 8. 505 

dimetaphosphate, 3. 894 

diphosj )hatototia van adatocto- 

decamolybdate, 9 . 834 
hydroxynitrdodisiil})honato, 8. 

677 

hyponitritosulidiate, 8. 690 

imidodisuljdionate, 8. 655 

iron nitrite, 8. 501 

nickel nitrite, 8. 511 

nitrdotrisulphonate, 8. 669 

nitrite, 8. 488 

oxytrisulpharsonate, 9 . 330 

pentabromide, 3. 732 

phosphate, 3. 877 

decahydrated, 3. 877 

phosphatohenatungstate, 11. 868 

silicododocatungatnte, 6. 878 

silicovanadatoenneatungstate, 6, 

838 

— sulphatochloride, 3. 813 

aulphatonitrate, 3. 813 

tetrachloride, 3. 719 ; 4. 310 

trichroinate, 11. 351 

— triinotaphos])hate, 3. 894 

prapseodyinium tungstate, 11. 791 

preparation, 3. 626 

- — properties, chemical, 3. 637 
physical, 3. 631 

pyroarsenate, 9 . 171 

pyroarsenito, 9 . 125 

pyrophosphate, 3. 891 

dihydrated, 3. 891 

monohydratod, 3. 89 1 

pyroselenite, 10. 825 

pyrosulpharsonate, 9 . 320 

pyrosulpharsenatosulphomolybdate, 9 . 

323 

pyrosulpharsenatoxymolybdate, 9 . 

331 

pyrosulpharsenito, 9 . 296 

pentahydrato, 9 . 296 

pyrosulphate, 10. 447 

pyrosulphoantirnonite, 9 . 542 

pyrovanadate, 9 . 769 

relations Sr, Ca, 3. 907 

rhenate, 12. 478 

rhodium dodecanitrite, 8. 513 

rubidium dithionate, 10. 591 

ruthenate, 15. 518 
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Barium salts, catalysis by, 1. 487 

selenate, 10. 862 

selenatotrisulphate, 10. 925 

selenide, 10. 774 

selenite, 10. 826 

monohydrate, 10. 825 

selenitomolybdate, 10. 837 

sesquiborate, 6. 90 

— — sesquithiocarbonate, 6. 127 

silicodecatungstate, 6. 882 

silicododecamolybdate, 6. 87 1 

silicododecatungstate, 6. 878 

silicotitanate, 7. 64 

silicovanadatoenneatungstates, 6. 838 

silver chloride, 8. 720 

metatungstato, 11. 826 

nitrite, 8. 488 

phosphatododecatungstate, 11. 

867 

phosphatohenatungstate, 11. 868 

tri thiosulphate, 10. 645 

sodium arsenate, 9. 173 

- — calcium carbonate, 8. 846 

carbonate, 8. 845 

chloride, 8. 720 

cobalt nitrite, 8. 505 

dithionate, 10. 691 

fluoride, 8. 695 

heptasulphate, 8. 805 

hydroxynitrilodisulphonato, 8. 

677 

imidodisulphonate, 8. 655 

— nitrilotrisulphonate, 8. 669 

oxysulphopentarsenate, 9 . 330 

paratungstate, 11. 818 

phosphate, 8. 878 

decahydrated, 8. 878 

phosphatododecatungstate, 11. 

867 

pyrophosphate, 8. 892 

silicate, 6. 391 

silicotitanate, 7. 64 

titanyl mesodisilicate, 6. 844 

trimotaphosphate, 8. 894 

trioxysulpharsenate, 9 . 329 

stannate (a-), 7. 419 

heptahydrate, 7. 419 

trihydrate, 7. 419 

stannic borate, 5. 105 

stilbito, 6. 760 

strontium calcium hexachloride, 8, 720 

chromate, 11. 274 

nitrite, 8. 488 

sulphate, 8. 763 

subchloride, 8. 713 

suboxide, 8. 663 

sulfazidate, 8. 672 

sulfhydroxylaminate, 8. 672 

sulphaluminate, 5. 331, 336 

sulphamate, 8. 666 

sulphamidate, 8. 662 

sulphate, 8. 760, 766 

colloidal, 8. 766 

preparation, 8. 763 

properties, chemical, 8. 798 

physical, 8. 792 

solubility, 8. 777 

sulphatophosphate, 8. 896 

sulphatoplumbite, 7. 821 

sulphatostannate, 7. 499 


Barium sulphide and metasilicate, 6. 364 

hexahydrated, 8. 744 

monohydrated, 8. 744 

properties, chemical, 8. 742, 744 

physical, 8. 742, 760 

sulphides, 8. 740 

sulphimide, 8. 664 

Bulphimidodiamide, 8. 666 

sulphite, 10. 283 

sulphometastannate, 7. 476 

sulphomolybdate, 11. 652 

sulphotellurite, 11. 113 

sulphotrimolybdate, 11. 662 

sulphotungstate, 11. 869 

sulphovanadites, 9. 816 

tellurate, 11. 93 

telluride, 11. 50 

tellurite, 11. 80 

tetraborate, 6. 91 

tetracetochlorochromate, 11. 398 

tetrachlorobismuthite, 9 . 667 

tetrachloroplumbite, 7. 731 

tetrachlorostannite, 7. 434 

— • — tetradecafluozirconate, 7. 141 
tetrahydrosilicododocatungstate, 6. 

878 

tetrahydroxythiocarbonate, 6. 127 

tetrametaphosphate, 8. 894 

octohydrated, 3. 896 

tetramminochloride, 8. 716 

tetramolybdate, 11. 593 

tetranitritoplatinite, 8. 620 

tetrantimonate, 9 . 443 

tetraphosphate, 8. 892 

tetrarsenito, 9 . 126 

tetrasulphide hydrated, 8. 763 

tetrasulphoniodido, 3. 737 

tetrasulphuryliodido, 10. 691 

tetratellurito, 11. 80 

tetrathionate, 10. 618 

tetravanadatohexadecamolybdate, 9 . 

784 

tetravanadatohexamolybdate, 9 . 784 

tetroxide, 8. 672 

thallium cobalt nitrite, 8. 505 

thallous chlorides, 5. 441 

dithionates, 10. 694 

thiocarbonate, 6. 127 

thiophosphate, 8. 1065 

thiosulphate, 10. 544 

monohydrate, 10. 644 

thorimn orthophosphate, 7. 252 

titanic sulphate, 7. 94 

titanotrisilicate, 6. 844 

titanyl mesotrisilicato, 6. 844 

triamidodiphosphate, 8. 712 

triantimonate, 9 . 444 

triazomonosulphonate, 8. 684 

tridecamercuride, 4 . 1032 

trihydrohypovanadate, 9 . 747 

trimercuric decaiodide, 4 . 940 

hexadecahydrate, 4 . 940 

trimetaphosphate, 8. 894 

trimolybdate, 11. 689 

trioxysulpharsenate, 9 . 329 

triphosphate, 8. 892 

triplumbide, 7. 616 

triselenitodecamolybdate, 10. 836 

trisulphatarsenite, 9 . 333 

trisulphide, 8. 762 
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Barium tritadiamide, 8. 260 

triterodecavanadate, 9. 771 

trithionate, 10. 609 

trithiophosphate, 8. 1067 

tritungstate, 11. 811 

hexahydrate, 11. 811 

tetrahydrate, 11. 811 

triuranate, 12. 67 

tungstate, 11. 786 

dihydrate, 11. 786 

hemihydrate, 11. 786 

hemipentahydrate, 11. 786 

tetrahydrate, 11. 786 

ultramarine, 6. 690 

uranato, 12. 63 

uranite, 8. 625 

uranium hydroxydisulphotetraura- 

nate, 12. 98 

hydroxyhydrodisulphotetraura- 

nate, 12. 98 

rod, 12. 98 

uranous diphosphate, 12. 130 

hexachloride, 12. 83 

uranyl carbonate, 12. 116 

pentafluoride, 12. 79 

phosphate, 12. 136 

docahydrato, 12. 136 

tridecahydrato, 12. 136 

sulphide, 12. 96 

uses, 3. 644 

vanadatomolybdate, 9 . 784 

vanadatomolybdatoarsenate, 9 . 211 

vanadatotungstate, 9 . 787 

vanadyl trifluoride, 9 . 801 

wagnerite, 4. 388 

zinc tetrachloride, 4. 658 

tetraiodide, 4. 584 

zineate, 4. 530 

(di)barium dialuminate, 6. 292 

diborate, 6. 87 

hexaborate, 5. 90 

heptahydrated, 5. 91 

hydroxynitrilomonosulphonate, 8. 672 

potassium trimetasilicato, 6. 37 1 

(hepta)barium potassium octometasilicate, 
6. 371 

(tetra)barium octoalurriinylheptarnetasili- 
cate, 6. 734 

(tri)barium aluminate, 5. 291 

docaborate hexahydrated, 6. 91 

hydroxynitrilodisulphonate, 8. 677 

imidodisulphonate, 8. 656 

Barkevicite, 12. 529 

Barkervikite, 6. 391, 916 ; 12. 149 

Barnhardite, 12. 629 ; 14. 183, 189 

Barophoresis, 18. 837 

Barote, 8. 620 

Barracanite, 14. 183, 192 

Barrandite, 8. 733 ; 12. 629 ; 14. 411 

Barraudite, 6. 165 

Barsowite, 6. 693 

Barthite, 9 . 127 

Bartholomite, 12. 529 ; 14. 346 

Barylite, 6. 382 

Barysilite, 6. 887 ; 7. 491; 12. 149 
Baryta, 8. 620, 662 

anorthite, 6. 707 

autunite, 12. 136 

diopside, 6. 412 

felspar, 8. 626 ; 6. 698, 706, 707 


Barium harmatomo, 6. 766 

labradorite, 6. 707 

mica, 6. 607 

nepholito, 6. 571 

oligoclase, 6. 707 

patite, 3. 625 

psilomelanes, 12, 266 

saltpetre, 8. 625, 849 

uranite, 12. 136 

water, 8. 676 

Barytes, 8. 762 ; 7. 896 

cockscomb, 3. 763 

crested, 3. 763 

uses, 8. 802 

Barytobiolite, 6. 608 

Barytocalcite, 8. 622, 625, 814, 834, 846 

Barytoceles tines, 3. 763 

Barytophillite, 6. 620 

Basalt, 7. 896 

Basaltes albus, 6. 648 

crystallizations, 6. 909 

Basaltine, 6. 817 
Basanomolano, 7. 57 
Base, acidiflable, 1. 385 

bullion, 7. 277 

history, 1. 382, 383 

metal, 3. 358, 525 

Bases, 1. 393 

and acids, neutralization, 1. 1006 

strength measurement, 1. 

1004 

salts, reactions, 1. 1002 

ion theory, 1. 1001 

strength of, 1. 1003 

strong, 1. 981 

weak, 1. 981 

Basic anhydrides, 1. 397 

rhodo-salts, 11. 408 

Basicity, 1. 224 

acids, Ostwald and Walden’s rule, 1. 

1002 

of acids, 1. 389 

Basilito, 9 . 460 
Basitomglanz, 9 . 551 
Basler Tauffstein, 6. 909 
Bassetite, 12. 136 
Bastite, 6. 392 
Bastnasite, 5. 522 
Bastonite, 6. 608 
Batchelorite, 6. 492 
Batrachite, 6. 408 
Baudisserito, 4 . 349 
Bauerofon, 12. 584 
Bauldauflto, 14. 392 
Baulite, 6. 663 

Baumhauerite, 7. 491 ; 9 . 300 

Baumherite, 9 . 4 

Baurach, 5. 1 

Bauracon, 5. 1 

Baurak, 5. 1 

Baurax, 5. 1 

Bauxite, 5. 154, 249, 273 

ferruginous, 5. 249 

nonferruginous, 5. 249 

Bauxitite, 5. 249 
Bauxium, 5. 251 
Bavalite, 6. 623 
Bavenite, 6. 733 
Baveno habit, 6. 670 
twinning, 6. 671 



458 


GENERAL INDEX 


Bayldonite, 7. 491 ; 9 . 4, 196 
Beaconite, 6. 430 
Bean ore, 13. 886 
Bearing metals, 7. 362 
Beaumontite, 6. 755 
Beauxite, 5. 249 
Beaverite, 7. 822 ; 14. 328, 350 
Bebaite, A 742 
Bectjarito, 6. 857 ; 7. 100 
Bechilite, 3. 623 ; 5. 3, 92 
Beckblande, 12. 1 
Borkelite, 5. 514 
Becker, J. J., 1. 64 
Beckorz- Schwarz, 12. 1 
Becqiierelite, 12. 4, 59, 64 
Becquerel’s rays, 4. 53, 73 

crhemu^al effects of, 4 . 75 

physical effects of, 4 . 73 

Bedil, 7. 276, 484 

Beegerite, 7. 491 ; 9 . 589, 692 

Beer, 13. 615 

Beer’s law, 3. 1 75 

Boldongrite, 12. 149, 266 

Belite, 6. 556 

Bell-motal ore, 7. 283, 475 

metals, 7. 348 

Belonesite, 4 . 296 
Belonite, 4 . 296 ; 9 . 693 
Belonitea, 1. 628 
Bolonosito, 11. 488, 561 
Bementite, 6. 448, 900 ; 12. 149 
Benedict metal, 15. 179 
Benitoile, 6. 835 ; 7. 3, 54 

X -radiogram, 1. 642 

Benjaminito, 9 . 695 
Bentonite, 6. 495 

Benzalanilinium bromosmatei, 15. 723 

chloroiridato, 15. 771 

Bonzalethylamrnoninm bromosmate, 15. 

723 

chloroiridato, 15. 770 

Benzalmethylammomum bromosmate, 15. 

722 

chloroiridate, 15. 770 

Benzene, 13. 615 

and COa, 6. 32 

sulphinic acid, 10. 238 

Benzidine chloropalladite, 15. 670 

hydrochloride, 11. 831 

Benzidinium bromopalladite, 15. 677 

bromoplatinate, 16. 375 

Benzol, 13. 613 
Benzoyl sulphimide, 8 . 664 

telluride, 11. 42 

Benzyl ultramarine, 6. 590 
Benzylammonium bromoiridate, 15. 777 

bromoplatinate, 16. 375 

brornoruthenate, 15. 539 

bromosmate, 15. 723 

chloroiridate, 15. 770 

chlororuthenate, 15. 534 

chlorosmate, 15. 719 

Benzylanilinium bromosmate, 15. 723 

chloropalladite, 15. 670 

Benzylethylammoniurn bromoplatinate, 16. 

375 

bromosmate, 15. 723 

chloroiridate, 15. 770 

trichloropalladite, 15. 671 

Benzylidene sulphamide, 8 . 662 


Bonzylideneethylammoni um bromoplati - 
nate, 16 . 375 

Benzylidenemethylammonium bromoplati- 
nate, 16 . 375 

Benzylidenephenylammonium bromoplati- 
nate, 16 . 375 

Benzylmethylammonium bromoplatinate, 
16 . 375 

bromosmate, 15. 722 

chloroiridate, 15. 770 

Benzylsilicic acid, 6. 309 

Beraunite, 8 . 733 ; 12 . 529 ; 14 . 408 

Beresovite, 7 . 491 ; 11 . 25, 473 

Beresowite, 7 . 491 ; 11 . 125, 473 

Berezovite, 11 . 473 

Bergamaskite, 6. 821 

Berg-butter, 14 . 299 

Berggeel, 13. 885 

Berggelb, 13. 885 

Berggriin, 6. 343 

Bergmannite, 6. 573, 652 

Bergsoife, 6. 472 

Bergzunderz, 9 . 555 

Beril feuill6te, 6. 458 

Berlauite, 6 . 624 ; 12 . 529 

Berlin blue, 3. 274 

Berlinerblau-natiirliche, 14 . 390 

Berlinite, 5. 155, 362 

Bernoulli’s equatum, 1. 744 

Bort-helot’s law limiting density, 1. 196 

Berthierine, 6. 622 

Berthierite, 9. 343, 553 ; 12. 529 

Berthier’s rule, 6. 692 

Berthonite, 9 . 551 

Bertollides, 1 . 519 

Bertrandito, 4 . 205 ; 6 . 380, 381 

Beryl, 4 . 204, 205 ; 6 . 380, 803 ; 7 . 896 

golden, 4 . 204 

X-radiogram, 1 . 642 

Beryllatos, 4 . 228 
Beryllerde, 4 . 205 
Beryllia, 4 . 221 

extraction of, 4 . 207 

leucito, 6. 649 

Beryllium, 4 . 204, 205 ; 11 . 522 

alkali i)yrophosphate, 4 . 247 

alpha (a) oxide, 4 . 224 

aluminate, 5. 294 

aluminido, 5. 235 

aluminium alloys, 5. 235 

aluminohydroxyorthosilicate, 6. 802 

amalgams, 4 . 1035 

ammonium carbonate, 4 . 244 

ferrous fluosulphate, 14 . 297 

fluoride, 4 . 230 

hexaorthoarsenate, 9 . 175 

manganous fluosulphate, 12. 422 

nickelous fluosulphate, 15. 475 

orthoarsenate, 9 . 175 

pyrophosphate, 4 . 247 

sulphate, 4 . 241 

sulphite, 10 . 285 

tetraorthoarsenate, 9 . 175 

antimonite, 9 . 432 

arsenide, 9 . 66 

arsenites, 9 . 126 

atomic number, 4 . 220 

weight, 4 . 218 

auric chloride, 4 . 233 

azide, 8 . 360 
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Beryllium beta {p) oxide, 4 . 224 

boride, 5. 24 

borocarbide, 6, 24, 867 

bromate, 2. 350 

bromide, 4 . 233 

calcium fluo-orthophosphato, 4 . 247 

carbide, 5. 846, 866 

carbonate, 4 . 242 

basic, 4 . 242 

chlorate, 2. 349 

chloride, 4 . 231 

diammino-, 4 . 232 

hexammino-, 4 . 232 

iodic, 4 . 233 

properties, chemical, 4 . 232 

physical, 4 . 231, 250 

tetrahydratod, 4 . 231 

tetrammino, 4 . 232, 252 

chloromercuriate, 4 . 860 

chloropalladate, 15. 673 

chloropalladite, 15. 670 

chloroplatinato, 16 . 328 

octohydrate, 16 . 328 

chloroplatinite, 16. 282 

chlorostannate, 7. 449 

chlorotungstates, 11. 852 

chromate, 11. 274 

chromite, 11. 199 

chromium pentachloride, 11. 419 

- — cobalt alloys, 14 . 532 
columbate, 9 . 866 

hejitahydrato, 9 . 866 

tetrahydrate, 9 . 866 

copper alloys, 4 . 668 

nickel alloys, 15. 206 

cupric sulphate, 4 . 241 

cupride, 4 . 668 

deuterohexa vanadate, 9 . 773 

diammine, 9 . 773 

dodecarnmine, 9 . 773 

hexammino, 9 . 773 

— ' dialuminium hexametasilicate, 6. 804 

■ dihydrophosphate, 4 . 246 

dihydroxydisilicate, 6. 381 

diiododinitritoplatinite, 8. 523 

diiodotriarsenito, 9 . 257 

dimolybdate, 11. 581 

dioxide, 4 . 228 

dodecachlorothallate, 5. 447 

dodecahydroxy chromate, 11. 274 

enneadecabrornotriantimonate, 9 . 497 

ferric-pontachloride, 14 . 104 

ferrite, 18 . 914 

ferrous sulphate, 14 . 297 

fluoride, 4 . 229 

fluosilicate, 6. 952 

hemioxyorthophosphate, 4 . 246 

heptaselenite, 10. 826 

hexahydroxydithionate, 10 . 591 

history, 4 . 204 

hydroarsenate, 9 . 175 

hydroperoxyhydroxide, 4 . 228 

hydrophosphate, 4 . 246 

hydroselenite, 10. 825 

hydroxide, 4 . 224 

ageing, 4 . 226 

colloidal, 4 . 225 

preparation, 4 . 224 

properties, chemical, 4 . 226 

physical, 4 . 225 


Beryllium hydroxyorthoborato, 5. 96 

hypophosphate, 8. 937 

hypophosphite, 8 . 885 

iodate, 2. 350 

iodide, 4 . 234 

sesquiammino, 4 . 235 

iodoantimonite, 9 . 502 

iodobismuthito, 9 . 677 

iron alloy, 13. 542 

nickel alloys, 15 . 313 

isotopes, 4 . 220 

loucite, 6. 803 

manganese orthosilicato, 6. 381 

manganous sulphates, 12. 422 

metachloroantimonate, 9 . 491 

metantimonato, 9 . 455 

motaphosphate, 4 . 246 

motasilicate, 6. 380 

metatungstate, 11. 826 

meta vanadate, 9 . 772 

molybdate, 11 . 561 

dihydrate, 11. 561 

nickel alloys, 15 . 205 

-chromium-iron alloys, 15. 327 

stools, 15. 327 

fluoride, 15. 405 

nickelous suli)hate, 15 . 475 

hoptahydrato, 15 . 475 

hexahydrate, 15 . 475 

tetrahydrate, 15 . 475 

nitrate, 4 . 244 

basic, 4 . 242 

tetrahydrated, 4. 245 

nitratornetatimgstato, 11. 862 

nitratophosphato, 4 . 246 

nitride, 8. 104 

nitrite, 8. 488 

occurrence, 4 . 204 

octohydroxydisulphite, 10. 285 

orthoarsonate, 9 . 175 

orthophosphate, 4. 246 

- — orthosilicate, 6. 380 

hem i hydrated, 6. 381 

oxide, 4 . 221 

preparation, 4 . 221 

properties, chemical, 4. 223 

physical, 4. 222 

oxybromide, 4. 234 

oxy carbonate, 4 . 242 

oxychloride, 4 . 232 

tetrahydrated, 4 . 232 

oxydioxide, 4 . 228 

oxyfluoride, 4 . 229 

oxyiodide, 4 . 234 

oxymolybdato, 11. 561 

oxynitrate, 4 . 245 

oxynitratomolybdate, 11 . 6.59 

oxynitrato vanadate, 9 . 826 

oxy orthoarsenate, 9 . 175 

oxyselenites, 10 . 825 

oxysulphite, 10 . 284 

oxyt-etranitritodiplatinite, 8. 520 

oxytetraphosphitos, 8. 916 

oxytrisulphite, 10 . 284 

Parsons’ test, 4 . 216 

pentachloroantimonito, 9 . 481 

tetrahydrate, 9 . 481 

trihydrate, 9 . 481 

pentachloroferrato, 14 . 104 

pentaselenite, 10 . 825 
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Beryllium perchlorate, 2. 400 

periodate, 2. 414 

permanganate, 12. 334 

pentahydrato, 12. 334 

— ^ phosphate nitrato, 4 . 246 

• phosphide, 8. 842 

phosphite, 8. 916 

polysulphide, 4 . 236 

potassium carbonate, 4 . 244 

dimetasilicate, A 803 

fluoride, 4 . 230 

hydrosulphate, 4 . 241 

nickelous fluosulphate, 15. 476 

pyrophosphate, 4 . 247 

silicate, 6. 382 

trisulphite, 10. 286 

preparation, 4 . 211 

properties, 4. 21 1 

chemical, 4 . 214 

physical, 4 . 212 

pyrophosphate, 4 . 246 

— — reactions of analytical interest, 4 . 216 

selonato, 10 . 863 

solenide, 10 . 776 

selenite, 10. 826 

silicates, 6. 386 

silicido, 6. 180 

silicododecatungstate, 6. 879 

sodium ammonium orthophosphate, 4 . 

247 

fluoride, 4 . 230 

hydromesotrisilicato, 6. 381 

hydrosulphate, 4 . 241 

orthophosphate, 4 . 246 

oxydiorthoarsenato, 9 . 176 

pyrophosphate, 4 . 247 

silicate, 6. 382 

suljihato, 4 . 241 

solubility of hydrogen, 1, 306 

sulpharsenite, 9 . 296 

sulphate, 4 . 235 

basic, 4 . 239 

dihydrated, 4 . 236 

heptahydrated, 4. 236 

hoxahydratod, 4 . 236 

monohydratod, 4. 236 

potassium, 4 . 240 

tetrahydrated, 4. 235 

sulphide, 4 . 236 

sulphite, 10. 284 

sulphomolybdate, 11 . 652 

sulphosilicate, 6. 382 

sulphotungstate, 11 . 859 

tellurate, 11 . 94 

tolluride, 11. 60 

— — tellurite, 11. 80 

tetraiodoplumbite, 7. 778 

tetra vanadate, 9 . 772 

thiosulphate, 10. 645 

triselenite, 10. 826 

tungstate, 11 . 787 

uranate, 12. 63 

uses, 4 . 217 

valency, 4. 218 

vagaries of, 4 . 216 

zinc sulphate, 4 . 640 

(di)beryllium barium orthosilicate, 6. 382 
(penta)beryllium diborato, 5. 96 
Beryllonates, 4 . 228 

Beryllonite, 4. 206, 246 ; 7. 896 ; 8. 733 


Beryllus, 4 . 204 
Berzelainite, 10 . 694 
Berzelianite, 8 . 7 ; 10 . 769 
Berzeliite, 8 . 623 ; 4 . 252 ; 9 . 4, 221 ; 12 . 
149 

soda, 9 . 222 

Berzeline, 6. 684 ; 10 . 769 
Borzelite, 6. 661 ; 7 . 740 
Borzelium, 5. 504 ; 7 . 174, 209 
Berzelius’ electrochemical theory, 1, 399 
Bessemer steels, 12 . 711, 648 

process, 12. 648 

acid, 12. 649 

basic, 12. 649 

Bestuschefl’s tinctura tonico-nervina, 14 . 10 
Beta rays, or )5-rays, 4 . 73, 84 

magnetic spectrum, 4 . 85 

Betafite, 6. 519 ; 9 . 839, 867, 905 ; 12 . 4 
Betaine bromoplatinate, 16 . 376 
Bettendorff’s reaction, 9 . 1 1 1 

test arsenic, 9 . 38 

Beudantite, 7 . 491, 877 ; 9 . 4, 334 ; 12 . 

629 ; 14 . 412 
Beustite, 6. 722 
Beyrichite, 16 . 5, 436 
Bezoar, 9 . 420 

Bezoardecium minorale, 9 . 420 
Bianchito, 12 . 529 ; 14 . 298 
Biaxial crystals, 1 . 607 
Biblical chemistry, 1 . 28 
Bieberito, 14 . 424, 761 
Biharite, 6. 600 
Bildstein, 6. 473 
Bilinite, 14 . 338, 360 
Billinite, 12 . 629 
Bindheimite, 7 . 491 ; 9 . 343, 458 
Binitrosulfure de fer, 8. 439, 440 
Binnite, 9 . 4, 291, 298, 299 

pea-shaped, 9 . 298 

rod-shaped, 9 . 298 

Biological test arsenic, 9 . 39 
Biotina, 6. 693 
Biotite, 6. 604, 605, 608 

baryta, 6. 608 

titaniferous, 6. 609 

Biphosphamide, 8. 709 
2, 2'-bipyridal, 16 . 576 
Birofringent liquids, 1 . 645 
Birides, 5. 23 

Birkeland and Eyde’s furnace, 8. 374 
Birolingite, 6. 432 
Bisbeeite, 6. 341 

Bischofite, 2 . 16, 430 ; 4 . 252, 298 
Bisemutum, 9 . 687 

Bisethylallylaininetrichloroplatinous acid, 
16 . 273 

Bisethylenediaminopropylene diamines, 11 . 
401 

Bishop’s ring, 8. 2 
Bisilyl, 6. 216 

bis-iso-undecylaminechloroplatinite, 16 . 272 

Bismatosmaltitc, 9 . 589 

Bismite, 9 . 689 

Bismithides, 9 . 689 

Bismon, 9 . 698 

Bismuth, 9 . 687 

0 -, 9 . 603 

/3-, 9 . 603 

alkali pyrophospliates, 9 . 712 

allotropic forms, 9 . 603 
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Bismuth amalgams, 9 . 637 

amines, 8. 272 

amminobietrichloride, 9 . 664 

ammonium decasulphodi thiosulphate, 

10. 552 

molybdate, 11. 570 

nitrate, 9 . 710 

sodium nitratonitrite, 8. 500 

thiosulphate, 10. 554 

tungstate, 11. 795 

amorphous, 9 . 598 

analytical reactions, 9 . 629 

antimonide, 9 . 409 

arsenates, 9 . 198 

arsenite, 9 . 130 

atomic disintegration, 9 . 633 

number, 9 . 633 

weight, 9 . 632 

barium thiosulphate, 10. 554 

boride, 5. 28 

bromides, 9 . 670 

bromosulphide, 9 . 702 

cadmium nitrate, 9 . 710 

caesium nitrate, 9 . 710 

nitrite, 8. 499 

thiosulphate, 10. 554 

carbide, 5. 887 

carbonates, 9 . 703 

(shlorides, 9 . 660 

chlorosulphide, 9 . 702 

chromate, 11. 305 

cobalt nitrate, 9 . 710 

cobaltic carbonatotetramminoiodide, 

14. 817 

chloropentamminoctoiodide, 14. 

746 

dichlorobisethylenediaminebro- 

mide, 14. 729 

dichlorobisethylenediamine- 

chloride, 14. 670 

dichlorotetramminosulphato, 14. 

801 

dinitritotetramminoiodide, 8. 508 

dinitritotetramminoperchlorate, 

8. 508 

dinitritotetramminoselenate, 8. 

508 

hexamminohexabromide, 14. 721 

hexamminohexaiodido, 14. 743 

trisethylenediaminechloride, 14. 

657 

dextro-salt, 14. 657 

Isevo-salt, 14. 657 

cobaltous nitrate, 14. 828 

colloidal solution, 9 . 598 

colloidale, 9 . 598 

copper arsenate, 9 . 198 ■ 

nickel alloys, 15. 202 

nitrate, 9 . 710 

thiosulphate, 10. 554 

diamminotribromide, 9 . 672 

diamminotrichloride, 9 . 664 

dibromide, 9 . 670 

didymium sulphate, 9 . 701 

dihydride, 9 . 624 

dihydrotetraselenite, 10. 834 

dihydrotetra8ulphate,*9. 700 

dihydroxynitrate, 9 . 708 

diiodide, 9 . 674 

■ dimethide, 9 . 675 


Bismuth dimethoxide, 9 . 675 

dioxide, 9 . 653 

dioxymolybdate, 11. 570 

dioxytrichloride, 9 . 680 

disulphide, 9 . 682 

dithionate, 10. 595 

ditungstate, 11. 810 

electronic structure, 9 . 633 

enneaoxy diarsenate, 9 . 198 

enneaoxydiorthophosphate, 9 . 712 

extraction, 9 . 593 

ferrous chloride, 14. 35 

nitrate, 9 . 710 

flowers of, 9 . 646 

fluorides, 9 . 659 

fluosulphido, 9 . 659, 702 

glance, 9 . 684 

halogenosulphides, 9 . 702 

hemioxide, 9 . 643 

hemipentamminotribromide, 9 . 672 

hemiselenide, 10. 795 

. henicosibromocerate, 5. 645 

heptoxydisulphate, A 700 

hexabromocerato, 5. 646 

hexabromolanthanate, 5. 645 

hoxasulphitodicobaltate, 10. 315 

higher oxides, 9 . 653 

history, 9 . 587 

hydride, 9 . 624 

hydrogel, 9 . 598 

hydrohoptachloride, 9 . 664 

hydrosol, 9 . 598 

hydrototrachlorido, 9 . 662 

hydrototraiodide, 9 . 676 

hydroxide, 9 . 650 

hydroxy chromate, 11. 306 

hydroxydichromate, 11. 306, 343 

hydroxynitrate, 9 . 708 

hydroxysulphato, 9 . 700 

hydroxysulphatostannate, 7. 479 

hydroxy sulphite, 10. 305 

hyponitrito, 8. 417 

hypophoaphate, 8. 939 

hypophosphito, 8. 887 

iodides, 9 . 674 

iodoazide, 8. 337 

iodosulphido, 9 . 702 

isotopes, 9 . 633 

lanthanum sulphate, 9 . 701 

lead sulphosolenides, 10. 921 

magistry of, 9 . 707 

magnesium nitrate, 9 . 710 

manganese nitrate, 9 . 710 

manganite, 12. 279 

manganous nitrate, 12. 446 

mercurous tungstate, 11. 795 

metallic precipitation, 9 . 630 

metantimonate, 9 . 460 

metaphosphate, 9 . 712 

metasulphoctoantimonite, 9 . 553 

molybdate, 11. 570 

monarsenido, 9 . 70 

monobromide, 9 . 670 

monochloride, 9 . 660 

monoselenide, 10. 794 

monoxide, 9 . 643 

nickel nitrate, 9. 710 ; 15. 492 

nitrate, 9 . 705 

basic, 9 . 707 

dihydrate, 9 . 705 
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Bismuth nitrate hemitrihydrate, 9 . 705 

hexahydrate» 9 . 705 

monohydrate, 9 . 705 

pentahydrate, 9 . 705 

nitride, 8. 124 

nitrite, 8. 499 

nitrosyl chloride, 8. 438, 617 

nitrosyltrichlorido, 9 . 665 

nitroxyltetrachloride, 9 . 665 

nitroxyltrichloride, 9 . 665 

■ occurrence, 9 . 588 

ochre, 9 . 589, 646 

organosol, 9 . 599 

orthoantimonate, 9 . 460 

orthoarsenate, 9 . 197 

hemihydrato, 9 . 197 

orthoborate dihydrated, 5. 107 

orthophosphate, 9 . 711 

trihydrate, 9 . 712 

orthosilicate, 6. 836 

orthosulphoantimonite, 9 . 553 

orthosulphophosphate, 9 . 713 

orthotellurate, 11. 97 

orthovanadate, 9 . 779 

oxy bromide, 9 . 680 

oxychloride, 9 . 679 

oxychromite, 11. 201 

oxydihydroirifluorido, 9 . 678 

oxydihydroxycarboiiate, 9 . 704 

oxydisulphide, 9 . 699 

oxyfluorido, 9 . 678 

oxyhalides, 9 . 678 

oxyiodide, 9 . 681 

oxysulphides, 9 . 698 

oxy trifluoride, 9 , 679 

passive, 9 . 627 

pentachloride, 9 . 660 

pontadecoxyhexabromide, 9 . 681 

pentafluoride, 9 . 659 

pentasulphido, 9 . 684 

pentoxide, 9 . 663, 655 

hydrated, 9 . 655 

permonosulphomolybdate, 11. 653 

pernitrate, 9 . 708 

peroxide, 9 . 653 

phosphates, 9 . 711 

phosphide, 8. 852 

phosphite, 8. 918 

physiological action, 9 . 628 

potassium chromate, 11. 305 

hydroxydichromate, 11. 343 

hydroxy disulphate, 9 . 701 

nitrite, 8. 499 

— thiosulphate, 10. 554 

tungstate, 11. 795 

proj^erties, chemical, 9 . 624 

physical, 9 . 600 

pyrophoric, 9 . 598 

pyrophosphate, 9 . 712 

pyrosulpharsenate, 9 . 322 

pyrosulpharsenite, 9 . 301 

radioactive, 4. 114 

rubidium thiosulphate, 10. 554 

selenate, 10. 875 

selenite, 10. 834 

silicide, 6. 189 

silver thiosulphate, 10. 554 

skutterudite, 9 . 78 ; 14. 424 

sodium pyrophosphate, 9 . 712 

thiosulphate, 10. 553 


Bismuth solubility of hydrogen, 1. 306 
spar, 6. 631 

stannic hydroxytrisulphate, 9 . 701 

strontium thiosulphate, 10. 554 

tungstate, 11. 795 

subnitrate, 9 . 707 

suboxide, 9 . 643 

subsulphide, 9 . 693 

sulphate, 9 . 699 

hemiheptahydrate, 9 . 699 

sulphates, 9 . 698 

sulphatodihydrochloride, 9 . 701 

sulphatohydrochloride, 9 . 701 

sulphatoperiridite, 15. 784 

sulphatotetrahydrochloride, 9 . 701 

sulphides, 9 . 682 

complex, 9 . 689 

sulphite, 10. 305 

sulphoditelluride, 11. 60 

sulphoditellurite, 11. 114 

sulphohalides, 9 . 702 

sulphornolybdate, 11. 652 

sulphotellurite, 11. 114 

sulpho tungstate, 11. 859 

sulphurated, 9 . (584 

sulphuret, 9 . 684 

tollurate, 11. 97 

tolluride, 11. 60 

tellurium glance, 11. 2 

tetrachloride, 9 . 660 

tetrametaphosphate, 9 . 713 

tetritarsenide, 9 . 70 

tetroxide, 9 . 653 

thallous nitrite, 8. 499 

thiosulphate, 10. 554 

thiocarbonate, 6. 128 

thiophosphate, 8. 1066 

thiosulphate, 10. 552 

tin-iron alloys, 13. 579 

triamminotribromide, 9 . 672 

triamminotrichloriile, 9 . 664 

triamrninotri iodide, 9 . 676 

tribromide, 9 . 671 

trichloride, 9 . 660, 662 

dihydrate, 9 . 664 

tridecaoxyheptabrornide, 9 . 681 

trifluoride, 9 . 659 

trihydride, 9 . 626 

trihydrohexachloride, 9 . 664 

trihydroxy vanadate, 9 . 780 

triiodide, 9 . 675 

trioxide, 9 . 646 

• colloidal, 9 . 650 

dihydrate, 9 . 650 

monohydrate, 9 . 651 

organosols, 9 . 650 

trihydratod, 9 . 650 

trioxydichloride, 9 . 680 

trioxysulphide, 9 . 698 

triselenide, 10. 795 

trisulphide, 9 . 684 

colloidal, 9 . 685 

trisulphotelluride, 11. 61 

tritaoctochloride, 9 . 661 

tritetritasulphide, 9 . 685 

trithionate, 10. 609 

trithiophoBphate, 8. 1067 

tungstate, 11. 795 

uranyl arsenate, 9 . 216 

chromate, 11. 308 
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Bismuth uranyl iodide, 12. 94 

uses, 9. 630 

valency, 9 . 632 

vanadates, 9 . 779 

white, 9 . 707 

yttrium sulphate, 9 . 701 

zinc nitrate, 9 . 710 

bismuthates, 9 . 657 

bismuthaurite, 3 . 494, 531.; 9 . 636 

bismuthic gold, 9 . 636 

bismuthicum subnitricum, 9 . 707 

Bismuthides, 9 . 634 

Bismuthin, 9 . 684 

Bismuthine, 9 . 626 

Bismuthinite, 9 . 589, 684 

Bisrnuthite, 9 . 689, 684 

Bismuthoplagionite, 7. 491 

Bismuthosphaerite, 9 . 703 

Bismuthous inetasiilphoctoantimonite, 9 . 

684 

orthosulphodntinionite, 9 . 684 

Bismuthplagionite, 7. 491 
Bismuthspar, 9 . 589 

Bismuthum phosphoricurn solubile, 9 . 71 1 
Bismuthyl bromide, 9 . 680 

carbonate, 9 . 703 

monohydrate, 9 . 703 

chloride, 9 . 679 

dihydrated, 9 . 662 

monohydrated, 9 . 662 

chromate, 11. 305 

cobalt ic hoxani trite, 8. 505 

pentanitrite, 8. 505 

totranitrite, 8. 505 

diarsenato, 9 . 198 

dichromate, 11. 306, 343 

dihydrotrifluorido, 9 . 678 

dithionate, 10. 595 

diuranato, 12. 67 

fluoride, 9 . 678 

heptahydroxydecasulphite, 10. 305 

hydroxide, 9 . 651 

hydroxydecasulphite, 10. 305 

hydroxydichromate, 11. 343 

— — hydroxy nitrate, 9 , 709 

— hydroxyi^entanitraie, 9 . 710 

„ — hydroxypentasulphite, 10. 305 

iodide, 9 . 681 

metantimonate, 9 . 460 

molybdate, 11. 570 

nitrate, 9 . 709 

nitrite, 8. 499 

orthoantimonato, 9 . 460 

orthoarsenate, 9 . 198 

orthochromate, 11. 305 

oxydithionate, 10. 595 

paradichromate, 11. 305 

perchlorate, 9 . 401 

potassium dichromate, 11. 343 

■ metantimonate, 9 . 460 

quaterochromate, 11. 306, 343 

sulphate, 9 . 700 

sulphite, 10. 305 

tetrarsenate, 9 . 198 

trihydropentaiodide, 9 . 681 

trihydroxypentasulphite, 10. 305 

trihydroxy tetrasulphite, 10. 305 

Bismutoferrite, 6. 836 ; 9 . 589 
Bismutolamprite, 9 . 684 
Bismutoplagionite, 9 . 589, 695 


Bismutosmaltite, 14 . 424 
Bismutosphaerite, 9 . 589 
Bismuturn oxyjodatum, 9 . 681 
Bispropylallylaminetrichloroplatinous acid , 

16 . 273 

Bispyridinium ammonium chloroperindiio, 

15. 763 

Bisulfure d’hydrogeno, 6. 94 
Bisulphuric acid, 10 . 359 
Bitter salt, 4 . 249, 321 

spar, 4 . 37 1 

spar, 8. 622 ; 4. 251, 371 

Bittererde, 4 . 250, 280 
Bittern, 2 . 525 
Bittersalzerde, 4 . 250 
Bituminous limestone, 3 . 815 
Bityite, 4 . 206 
Bivariant systems, 1. 447 
Bixbyito, 12 . 149, 280, 529 ; 13 . 816 
Bjelkite, 7 . 491 ; 9 . 589, 694 
Black ash, 2 . 731 

band ores, 14 . 355 

damp, 6. 7 

gold, 3 . 531 

heart cast iron, 12 . 724 

- — malleabihzing, 12. 724 

— - jack, 4 . 408 

lead, 5. 713 

light, 4 . 53 

nickel, 15 . 5 

nickolling, 15. 38 

precipitate, 4 . 809 

Blackband, 12 . 529 
Blatterblende, 4 . 408 
Blattertellur, 11 . 114 
Blagdon’s law, 1 . 516 
Blakeite, 12 . 529 ; 14 . 307 
Blanc do plomb, 7 . 847 

d’espagno, 9 . 707 

d’Oflenbanya, 11 . 1 

de zinc, 4 . 507 

Blandfordite, 12 . 141, 149 
Blanquetto, 2 . 713 
Blasenstahl, 12 . 752 
Blaseofen, 12 . 584 
Blast furnai'e, 12 . 584 

chemical reactions in, 12. 618 

smelting, 3 . 23 

Blasting powder, 2 . 826 
Blattererz, 11 . 1, 47 
Blattertellur, 11 . 1 
Blatterzeolith, 6. 758 
Blauofen, 12 . 584 
Bleach -liquor, 2 . 244 
Bleaching, 2 . 243, 262 

Berthollet’s method, 2 . 243 

powder, 2 . 244, 258 ; 13 . 615 

constitution, 2. 260 

manufacture, 2 . 259 

properties, 2. 260 

Bleiarsenite, 9 . 300 
Bleierde, 7 . 832 
Bleierze salzsaures, 7 . 852 
Bleifahlerz, 9 . 550 
Bleiglatte, 7 . 638 
Bleiglanz, 7 . 781 
Bleiglas, 7 . 803 
Bleinifere, 7 . 491 ; 9 . 458 
Bleischimmer, 9 . 555 
Bleischwarze, 7 . 832 
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Bleischweiff, 7. 781 
Bleispath, 7. 829 
Blende, 4. 586 

cadmium, 4. 587 

resin, 4. 407 

Schwarze, 12. 387 

Sidot's, 4. 592 

zinc, 4. 407, 586 

Bleu azur, 14. 420 

c61estique, 14. 519 

de saxe, 14. 519 

Blind roaster, 2. 730 
Blister copjier, 8. 25 

roasting, 8. 25 

steel, 12. 752 

Bloedite, 2. 430 ; 4. 252, 336 
Blornstrandine, 5. 517, 518 ; 7. 3 ; 9. 904 
Blomstrandite, 5. 519 ; 7. 3 ; 9. 839, 905 ; 

12. 4 

Blood and hydrogen, 1. 304 

charcoal, 5. 750 

Bloodstone, 6. 139 ; 18. 775 
Bloom. 12. 583, 597 
Bloomary, 12. 583 
Bloomery, 12. 583 
Blown metal, 12. 709 
Blue Berlin, 8. 274 
billy, 12. 637 

brittleness, 12. 696 ; 18. 32, 599 

carmine, 11. 765 

clay, 5.716 

d’azur, 14. 519 

de Prusse natif, 14. 390 

earth, 5. 716 

felspar, 8. 274 ; 5. 370 

gold, 18. 541 

heat, 18. 32 

iron earth, 12. 529 

John, 8. 688 

Leithner’s, 5. 298 

Leyden, 5. 298 

mountain, 5. 370 

powder, 4. 411 

salt, 2. 530 

spar, 8. 274 ; 5. 370 

Th^nard’s, 5. 298 

vitriol, 8. 234 

Blueite, 14. 200 ; 15. 5, 445 
Blurnenbachite, 12. 387 
Blutstein, 18. 774 
Blyertz, 11. 484 
Blyglants, 7. 781 
Blyspat, 7. 829 

gr6n, 7. 883 

Boast, 5. 720 

Bobierrite, 4. 252, 382 ; 8. 733 
Bodenbenderite, 12. 5 
Bodenite, 5. 509 
Boehme, J., 1. 48 
BoBumlerite, 2. 431 
Bog manganese, 12. 149, 267 

ore, 12. 529 ; 18. 886 

Bohnerz, 18. 886 
Bohr’s atom, 4. 167 
Boiler scale, 6. 80 
Boiling, 1. 436 

constant, 1. 562, 564 

curve, 1. 167 

point, 1. 436, 438 

absolute, 1. 165 


Boiling point and molecular weight, 1. 561 

osmotic pressure, 1. 568 

vapour pressure, 1. 561 

determination, 1. 563 

Beckmann’s process, 1. 563 

effect volatility of solvent, 

1. 565 

Landsberger’s process, 1. 

564 

points colloids, 1. 774 

solutions with two, 2. 327 

Bole, 6. 472 ; 18. 887 

of Stolpen, 6. 498 

Boleite, 2. 15 
Boleite, 7. 491, 743 
Bolivarite, 5. 366 
Bolivian, 9 . 542 
Bolivianite, 9 . 542 
Bolivite, 9 . 589, 699 
Bologna spar, 8. 619 

stone, 8. 619, 740 ; 8. 729 

Bolognian stone, 8. 619 
Bolophorite, 6. 915 
Boltonite, 6. 384 
Boltzmann’s constant, 1. 809 

distribution theorem, 1. 792 

Bone black, 5. 750 

char, 5. 750 

charcoal, 5. 750 

china, 6. 515 

phosphate, 8. 904 

turquoise, 5. 368 

Bones degelatinized, 8. 735 

degreased, 8. 735 

fluorine in, 2. 2 

Bononian stone, 8. 619 
Bonsdorffite, 6. 811 
Bonus, P., 1. 48 
Boothite, 8. 234 
Borach, 5. 1 
Boracic acid, 5. 2, 48 

Boracite, 2. 15, 430 ; 8. 623 ; 4. 252 ; 5. 4, 

137 

cadmium, 5. 140 

cobalt, 5. 140 

ferrous, 5. 140 

iron, 5. 137 

manganese, 6. 140 

nickel, 5. 140 

Turkish, 5. 89 

zinc, 5. 140 

Boracium, 5. 3 
Borak, 5. 1 

Boramide, 5. 132 ; 8. 261 
Boranes, 5. 35 
Boranol, 5. 35 

Borate magn^sio-calcaire, 5. 137 
Borates, 5. 47, 65 
Boratobromides, 5. 140 
Boratofluoric acid, 5. 123, 124 
Boratoiodides, 5. 140 
Boratosodalite, 6. 583 
Borax, 5. 1, 3 

calcined, 5. 670 

dehydrated, 5. 48 

glass, 5. 71 

lime, 6. 93 

usta, 5. 70 

veneta, 6. 68 

Borazite, 5. 137 
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Bordeaux mixture, 8. 262 

soda, 8. 267 

Border mica, 6. 612 
Bordosite, 4 . 697, 812, 1024 
BorgstrOmite, 12 . 529 ; 14 . 328, 334 
Boric acid, 5. 2, 4, 48 ; 18 . 613, 615 

and indicators, 5. 59 

glassy, 5. 41 

properties, chemical, 5. 61 

physical, 6. 52 

solubility, 5. 56 

tribasicity, 5. 44 

vitreous, 5. 41 

water-glass, 5. 75 

acids, 5. 47 

anhydride, 5. 41 

oxide, 5. 41 

Borickite, 8 . 733 ; 12 . .529 ; 14 . 411 
Borimido, 5. 132 ; 8. 261 

trihydrochlorido, 5. 132 

Borites, 5. 39 
Bornine, 11. 60 

Bornite, 7 . 896 ; 12 . 529 ; 14 . 183, 189 
Borobutane, 5. 36 

diammine, 5. 36 

Borocalate, 5. 3, 72 
Boroothane, 5. 37 
Borofluoridos, 5. 124, 125 
Borohoxylone, 5. 36 
Borohydrates, 5. 40 
Borol, 5. 146 

Boromagncsite, 4 . 252 ; 5. 4, 97 
Boromolybdic acid, 5. 108 
Boron active, 5. 9 

adamantine, 5. 10, 13 

amide, 8. 261 

analytical redactions, 5. 17 

arsenate, 9 . 185 

arsenide, 9 . 68 

arsenotribrornido, 9 . 57 

- - arsinotribromide, 5. 135 

- atomic number, 5. 21 
weight, 5. 1 8 

atoms decomposition, 5. 21 

- brornodiiodide, 6. 136 

- — carbide, 5. 26, 870 
cobalt alloy, 14 . 534 

cobaltic hexamrninofluorido, 14. 610 

- - colloidal solution, 5. 8 
decahydride, 5. 36 

diamininotrifluoride, 5. 122 

dibromoiodide, 5. 136 

dioxide, 5. 39 

eka, 1. 261 

electronic structure, 5, 21 

ennoamminobromide, 6. 135 

ethyl, 5. 132 

graphitoidal, 5. 10, 13, 25 

hemienneamminochloride, 5. 131 

hemiphosphinofluoride, 6. 122 

hexamminochloride, 5. 131 

hexamminotrisulphide, 5. 144 

— — history, 5. 1 

hydrides, 5. 33, 38 

hydrosulphate, 6. 147 

hydrosulphide, 5. 145 

imide, 8. 261 

imidohydroohloride, 8. 261 

iron alloys, 18 . 548 

nickel alloys, 15. 314 

VOL. XVI. 


Boron monarnminotrifluoride, 5. 122 

monophosphide, 8. 844 

(name), 5. 3 

nickel alloys, 15. 223 

nitride, 8. 108 

nitrite, 8. 495 

nitrosyl chloride, 5. 132 

nitrosylfluoride, 8. 434 

nitrosyltetrachloride, 8. 544 

occurrence, 5. 3 

oxidt^s, 5. 39 

oxymonochloride, 5. 133 

oxy trichloride, 5. 133 

pentadecammiiiotri iodide, 5. 136 

pentamminotri iodide, 5. 136 

pentasulphide, 5. 145 

phosphate, 5. 147 

phosphinochlorido, 5. 132 

phosphine trichloride, 8. 816 

phosphinotrifluoride, 8. 816 

phosphoctobromide, 8. 1035 

phosphodiiodido, 8. 845 

phosphohoxabromide, 8. 1033 

phosphohexabromotrichloride, 8. 1005 

phosphoiodide, 5. 136 ; 8. 845 

phosphopentachlorohexabromidti, 8. 

1016 

phosphorylhexachloridotribrornotri- 

chloride, 8. 1025 

preparation, 5. 7 

properties, chemical, 5. 14 

physical, 5. 10 

sesquiamminochlorido, 5. 131 

silicide, 6. 183 

suboxide, 5. 39 

sulphate, 5. 146 

suli>hobromule, 5. 145 

sulphochlorido, 5. 145 

telluride, 11 . 53 

totrarnminotribromidc, 5. 134 

tetri taselenido, 10 . 780 

tribromide, 5. 134 

trichloride, 5. 129 

trifluodihydrosul})hitle, 10 . 139 

trifluoride, 5. 121 

trifluototradecaliydresulplude, 10 . 1 39 

trihydrido, 5. 34 

triiodide, 5. 135 

trioxide, 5. 41 

tripentitaphosphide, 8. 845 

triselenido, 10 . 780 

trisulphido, 5. 142 

ultramarine, 6. 590 

valency, 5. 19 

Boronatrocalcifce, 8. 623 ; 5. 4, 93 
Boronium compounds, 5. 19 
Boronized copper, 5. 17 
Borosilicates, 6. 447 
Borotitanates, 7 . 3 
Borotungstates, 5. 108 ; 11 . 789 
Borotungstique acide, 5, 108 
Borras, 5. 1 
Borspar, 5. 90 
Bort, 5. 720 

Boryckite, 8. 623 ; 12. 529 
Boryl, 5. 35 

disulphate, 5. 146 

sulphate, 5. 146 

Boschjesmanite, 12 . 424 
Boscovich’s theory of matter, 1 . 112 

2 H 
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Bose's swarrn theory, liquid crystals, 1. 649 

Bosjemanite, 5 . 154 ; 12 . 149 

Bosjesmanite, 12 . 424 

Bosphorito, 12 . 529 ; 14 . 392 

Boss process silver extraction, 8. 304 

Botallacite, 8. 178 

Botriolite, 6. 449 

Botryite, 14. 348 

Botryogen, 4 . 252 ; 12 . 150, 529 ; 14 . 328, 
348 

Botryolite, 6. 449 
Botryte, 14. 348 

Boulangerito, 7. 491 ; 9. 343, 644 

Bound energy, 1. 716 

Bournonite, 6. 455 ; 7. 491 ; 9. 343, 550 

nickel glanz, 9. 550 

Boussingaultito, 4 . 342 
Bovillo bordolaise, 8. 262 
Bowenite, 6. 422 
Bowl-sprite, 9. 2 
Bowmanite, 4 . 206 ; 5 . 370 
Boydonite, 12 . 800 
Boyle, R., 1 . 52, 53 
Boyle’s law, 1. 151 

and kinoti(5 theory gases, 1 . 743 

solutions, 1. 543 

deviations, 1. 152 

effect of molecular weight on, 1. 

194 

Brackebuschite, 9. 715, 778 
Brackebushite, 7. 491 ; 12. 149 
Braes, 4. 670 

Braggite, 12 . 4 ; 15 . 592 ; 16. 5, 394 
Bragite, 5 . 516 
Brandisite, 6. 816 ; 12 . 529 
Brandtite, 8. 623 ; 9. 4 ; 12 . 149 
Brannerite, 12 . 4 
Brass, 3. 1, 2 ; 4 . 670 

Admiralty naval, 4 . 671 

alpha (a), 4 . 672 

beta (/?), 4. 672 

cartridge, 4 . 671 

common, 4 . 671 

complex, 4 . 670 

delta (S), 4. 672 

distillation of zinc from, 3, 10 

epsilon (c), 4 . 672 

eta (vl 4 . 672 

gamma (y), 4 . 672 

history, 4 . 398 

magnesium, 4 . 253 

manganese, 4 . 670 

nickel, 4 . 670 

properties, chemical, 4 . 677 

, physical, 4 . 673 

tin, 4 . 670 

Brasses, aluminium-, 5. 240 

machine, 7. 347 

manganese-nickel, 15. 211 

nickel, 15. 40 

Brauneisenstein, 18. 877, 886, 886 

ochriger, 13. 885 

Braunerite, 14 . 359 
Braunite, 12 . 149, 236, 746 
Braunmangan, 12 . 238 
Braunmanganerz, 12 . 238 
Braunmenakerz, 6. 840 
Braimstein, 12 . 140, 141 

blattricher schwarz, 12. 231 

depurirten, 12 . 141 


Braunstoin metal, 12. 141 

piedmontischer, 6. 768 

reduoirten, 12. 141 

roter, 12. 432 

Braunsteinblende, 12. 387 
Braunsteinerz Luftsaures, 12. 432 

schwarz, 12. 231, 265 

Braunsteinkalk, 12 . 141 
Braunsteinkies, 12 . 387 
BraunsteinkOnig, 12 . 141 
Braunsteinregulus, 12 . 141 
Bravaisite, 6. 624, 921 
Bravoite, 9 . 715 ; 15 . 5, 449 
Brazilite, 7. 723 
Brazing solder, 4 . 671 
Breccia, 8. 815 
Bredbergite, 6. 921 
Breislakite, 6. 916 

Breithauptite, 3 . 220 ; 9 . 343, 415 ; 15 . 5 

Breunerite, 4 . 251, 349 ; 14 . 369 

Brevicito, 6. 573, 653 

Breviurn, 4 . 122, 127 

Brewsterite, 8. 625 ; 6. 575, 758 

Brewsterlin, 6. 562 

Brewsterlinite, 6. 562 

Brewstolin, 6. 562 

Bricks Dinas, 6. 289 

ganister, 6. 289 

sand -lime, 6. 283 

Brilliant, 5. 711 

Brimstone, 10 . 1 

Briquets phosphoriques, 8. 1059 

Britannia metal, 7. 332 

Britholite, 5. 529 ; 6. 835 

Brithynsi)ar, 6. 751 

British cement, 6. 564 

thermal unit, 1 . 699 

Brittle silver ore, 8. 300 
Brittleness, 13 . 61 

blue, 12. 696 

temper, 12. 696 

Brocades, 6. 620 

Brochantite, 3 . 7, 234, 262, 264, 265 ; 4 . 639 
Brodie’s ozonizer, 1 . 886 
Broggerito, 5 . 530 ; 7. 185, 896 ; 12 . 4, 50 
o-bromanilinium bromosmate, 15 . 723 

chlorosmate, 15. 723 

Bromargyrite, 2 . 16 ; 8. 300, 418 
Bromates, 2 . 296 

detection, 2. 319 

preparation, 2. 300 

properties, 2. 305 

uses, 2. 319 

Bromatosodalite, 6. 583 
Bromazide, 8 . 336 
Bromic acid, 2, 296 

constitution, 2 . 320 

preparation, 2 . 296, 300 

properties, 2. 305 

bromoaquotetramminosulphate, 11. 
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Bromides : acid, 2 . 220 

complex, 2. 228 

detection, 2 , 209 

preparation, 2 . 214 

properties, 2 . 217 

thermochemistry, 2. 218 

Bromine, 18. 615 

atomic weight, 2. 101, 105 

chemical reactions, 2. 90 
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Bromine chlorine compounds, 2. 1 14 

fluorine compounds, 2. 113 

history, 2. 20, 24 

hydrate, 2. 72 

iodine compounds, 2. 122 

mol. wt., 2. 107 

monoxide, 2. 242 

occurrence, 2. 15 

penioxide, 2. 293 

physical properties, 2. 46 

preparation, 2. 38 

purification, 2. 40 

solubility, 2. 72 

and soln., 2. 82 

organic solvents, 2. 84 

salt soln., 2. 82 

water, 2. 71 

trifluoride, 2. 113 

trioxido, 2. 281, 285 

uses, 2. 96 

valency, 2. 1 08 

water, 2. 71 

Bromite, 2. 16 ; 3. 418 
Bromlite, 3. 625, 846 
Bromoanilinium brornopalladito, 15. 677 
7W-broinoanilinium brornopalladito, 15. 677 
- — brornosmate, 15. 723 

chloroiridate, 15. 777 

chlorosmate, 15. 723 

0 -bromoanilinium chloroiridate, 15. 777 

chloropalladite, 15. 678 

p-bromoaniliniuin bromosmato, 15. 783 

chloroiridate, 15. 777 

chloropalladite, 15. 678 

chlorosmate, 15. 723 

Bromoantimonic acid, 9 . 497 
Bromoaquobisothylonediamines, 11. 404 
Bronioaquotetramminos, 11. 404 
Bromoargyrite, 3. 300, 418 
Bronioboracites, 5. 140 
Bromocalcium-sodalites, 6. 583 
Bromocarnallite, 2. 16 ; 4. 314 

■ ammoniiun, 4. 314 

Bromocuprates, 3. 200 
Bromocuprites, 3. 195 
Bromodiaquotriammines, 11. 403, 404 
Bromoiodides, 2. 237 
Bromolaurionite, 7. 754 
Bromolithia-sodalito, 6. 583 
Bromomercuriates, 4. 891 
Bromomirnetite, 9 . 263 
Bromonitric acid, 8. 541 
Bromopentammines, 11. 404 
Bromoperruthenites, 15. 538 
Bromoperruthenous acid, 15. 537 
Bromophenylammonium bromoplatinate, 
16. 376 

Bromoplatinates, 16. 377 
Bromoplumbites, 7 . 751 
Bromopyromorphite, 7 . 885 
Bromoruthenates, 15. 638 
Bromosilicomethane, 6. 979 
Bromosodalites, 6. 683 
Bromostannates, 7 . 456 
Bromostannites, 7 . 463 
Bromosulphonic acid, 10. 689 
Bromotellurites, 11. 104 
Bromotriiodosilane, 6. 984 
Bromous acid, 2. 285 
anhydride, 2. 285 


Bromowagnerite, 3 . 897 ; 4 . 388 
Bromozirconates, 7 . 149 
Bromum solidiflcatum, 2 . 97 
Bromuntersalpetersaure, 8. 620 
Bromyrite, 2. 16 
Brongniardite, 7 . 255, 491 
Brongniardtite, 9 . 343 
Brongniartine, 4 . 639 
Brongianrtite, 9 . 551 
Bronze, 3 . 1, 2 ; 4 . 670 ; 7 . 347 

age, 1 . 19 

— ~ aluminium, 5. 222, 229 

analysis ancient, 3. 1, 2 

caries of, 3. 76 

complex, 4 . 670 ; 7 . 347 

manganese, 4 . 670 ; 4 . 671 

phosphor, 7 . 347 

silicoux, 7. 356 

silicieux, 5. 17 

silicon, 7. 348 

zinc, 7 . 347 

Bronzite, 6. 390, 391, 816 ; 12 . 529 
Brookite, 7. 30 
Brossite, 4 . 371 
Brostemte, 12 . 149, 266, 280 
Brown powder, 2 . 828 

salt, 16. 262 

spar, 3. 622 ; 4. 251 

Brownian movement, 1 . 775 
Brownish-red sodium rhodium sulphite, 10 . 

326 

Brucine brornoiridato. 15. 777 

chloroiridate, 15. 771 

Brucite, 4. 251, 290 ; 6. 813 

Brugnatellite, 4 . 376 : 14 . 369 

Brunsenite, 15 . 5, 374 

Brunsvigite, 6. 620 

Brunswick green, 9 . 122 

Brush ore, 12 . 529 

Brushite, 3. 623, 880. 882 ; 8. 733 

Buchner’s crystals, 3. 757 

Bucholzite, 6. 455 

Bucking, 2 . 243 

Buckingite, 14 . 350 

Bucklandite, 5 . 509 ; 6. 721 

Buerro de zinc, 4 . 535 

Buff stone, 6. 468 

Bulk modulus, 1 . 820 

Bull dog, 12. 637 

Bullion base, 7 . 503, 504 

lead, 7. 503, 504 

Bumping, l.*453, 847 

(boiling acid), 10. 368 

Bunsen’s dichromate cell, 1 . 1028 

nitric acid cell, 1. 1028 

Buntkupferenz, 14 . 189 
Buntkupferkies, 14 . 189 
Burden, 12 . 589 
Burning, 1 . 59 
Burnt lime, 3 . 653 

pig, 13 . 558 

Buschmannite, 12 . 424 
Bush sickness, 13 . 376 
Bushmanite, 12 . 149, 424 
Bustainento’s furnace, 4 . 701 
Bustamite, 6 . 391, 897 ; 12 . 149 
Butlerite, 14 . 328, 331 
Butter of arsenic, 9 . 237 

tin, 7. 424, 437 

zinc, 4 . 636 
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Butyl tetrachloroforrate, 14. 102 
Butyl(i8o) alcohol and hydrogen, 1. 303 
Butylamineammoniurn clilororuthonate, 15. 

534 

Butylammoniurn bromoruthenate, 15. 

538-9 

ferric fluorides, 14. 8 

fluoforrate, 14. 8 

di-i>o-butylaininonium bromopalladate, 15. 

678 

bromopalladiio, 15. 677 

brornosmate, 15. 723 

chloropalladate, 15. 673 

chloroi)alladite, 15. 670 

(diloroperruthonito, 15. 532 

chlororhodate, 15. 579 

chlororuthenato, 15. 534 

chlorosmate, 15. 719 

trichloropalladito, 15. 670 

««o-buty]arninoniuni broinoiridate, 15. 777 

brornoporruthenite, 15. 538 

brornosmate, 15. 723 

chloroiridate, 15. 770 

chloropalladate, 15. 673 

chloroperruthenite, 15. 532 

chlororhodate, 15. 579 

chlorosmate, 16. 719 

hoptachloroperruthenite, 15. 533 

n-butylarnmonium bromoiridate, 15. 777 

bromopalladate, 15. 676 

bromopalladito, 15. 677 

brornoporruthenite, 16. 538 

brornosmate, 15. 723 

chloroiridate, 15. 770 

chloropalladate, 15, 673 

chloropalladite, 15. 670 

chloroperruthenite, 15. 532 

chlororhodate, 15. 579 

chlorosmate, 15. 719 

heptachloroperruthenite, 15. 533 

<rf-wo-butylammoniuin bromopalladate, 15. 

678 

bromopalladitc, 15. 677 

brornosmate, 16. 723 

chloroiridate, 15. 770 

chloropalladate, 15, 673 

chloropalladite, 15. 670 

chloroperruthenite, 15. 533 

chloronithenate, 15. 534 

chlorosmate, 15. 719 

Butyrum antimonii, 9 . 469, 504 

stanni, 4. 812 

zinci, 4. 535 

n-butyrylcholinechloroplatinate, 16. 312 

Buzane, 8 . 329 

Bythium, 10. 3 

Bytounito, 6 . 662, 694 

Byzantium (see Constantinople), 1. 44 


C 

Cabrerite, 4. 252 ; 9 . 4, 231 ; 14. 424 ; 16. 5 

Cacheutaite, 10. 771, 788 

Cacoclaaite 6 . 713 

Cacodylic acids, 9 . 101 

Cacoxenite, 12. 529 ; 14. 408 

Cadmia, 4 . 398, 642 ; 6 . 442 

fomaoum, 4. 404, 642 


Cadmium, 1. 521 ; 4. 398 

alloys, 4. 665 

aluminate, 5. 296 

aluminium alloys, 5. 240 

amalgams, 4. 1037 

amide, 8 . 261 

amidosulphonate, 8 . 643 

amminochlorosmate, 15. 720 

amminochromate, 11. 280 

amminoselinete, 10. 827 

amminosulphite, 10. 287 

ammonium amminoquadrichromate, 

11. 280 

diamminochromato, 11. 280 

diamminomolybdate, 11. 563 

diamminoxytetranitrite, 8 . 490 

dihydroxyquadrichrornate, 1. 280 

dirnetaphosphate, 4. 663 

dithionate, 10. 593 

dithiosulphate, 10. 546 

fluoride, 4. 534 

hoxachloride, 4. 553 

nickel nitrite, 8 . 512 

nitrate, 4. 656 

paramolybdate, 11. 587 

paratungstate, 11. 819 

pentachloride, 4. 554 

persulphate, 10. 479 

phosphate, 4. 661 

phosphatotetritaonneamolyb- 

date, 11. 670 

selenate, 10. 867 

dihydrato, 10. 867 

hexahydrate, 10. 867 

sulphate, 10. 287 

tetraiodide, 4. 582 

tetrathiosulphate, 10. 547 

rnonohydrated, 10. 547 

tribromide, 4. 571 

trichloritle, 4. 553 

tungsten totramminoennoa- 

chlorido, 11. 842 

and stannous chlorides, 7. 434 

thallium, 5. 428 

antimonite, 9 . 432 

argentide, 4. 684 

arsenate hydrogel, 9 . 182 

arsenic alloys, 9 . 66 

atomic number, 4. 503 

weight, 4. 501 

auride, 4. 684 

azide, 8 . 351 

barium alloys, 4. 687 

tetrabromide, 4. 572 

tetrachloride, 4. 559 

tetraiodide, 4. 584 

tetrathiosulphate, 10. 547 

trithiosulphate, 10. 547 

bismuth alloys, 9 . 637 

nitrate, 9 . 710 

blende, 4. 587 ; 7. 896 

boracite, 5. 140 

borotungstate, 5. 110 

bromate, 2. 350 

ammino-, 2. 350 

bromide, 4. 564 

rnonohydrated, 4. 567 

tetrahydrated, 4. 567 

bromoapatite, 4. 660 

bromoarsenatoapatite, 9 . 262 
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Cadmium bromopalladite, 15. 677 

bromophosphato, 4 . 660 

bromotriorthoarsenate, 9 . 262 

caesium pentabromide, 4 . 572 

pentaiodide, 4 . 583 

selenate, 10. 868 

tetrabromido, 4 . 572 

tetrachloride, 4 . 558 

tetraiodide, 4 . 583 

tribromido, 4 . 572 

calcium alloys, 4 . 686 

hexachloride, 4 . 558 

hypophosphite, 8. 885 

nitrate, 4 . 656 

— thiosulphate, 10 . 547 

carbonate, 4 . 642, 643 

hemihydratod, 4 . 643 

Calcium carbonates basic, 4 . 647 

cerium alloys, 5. 607 

cerous sulphate, 5. 659 

chlorate, 2. 350 

ammino-, 2. 350 

chloride, 4 . 535 

dihydrated, 4 . 540, 541 

hemipentah yd rated, 4 . 541 

heptatritahydrated, 4 . 540 

- — nionohydratod, 4 . 541 

})eiitahydrated, 4 . 541 

properties, chemical, 4 . 548 

physical, 4 . 536 

tetrahyd rated, 4 . 541 

chloroapatite, 4 . 660 

chloroarsenatoapatite, 9 . 260 

chloroaurate, 3. 595 

chloroiridato, 15. 772 

(dilorornercuriate, 4. 861 

chloropalladate, 15. 673 

chloropalladite, 15. 670 

chlorophosphate, 4 . 660 

chloroplatmate, 16 . 329 

— hexahydrate, 16 . 329 

trihydrate, 16 . 329 

chloroplatinite, 16 . 283 

chloroplurabite, 7 . 731 

chlorostannato, 7 . 449 

- ■ — chlorotriorthoarsonate, 9 . 260 

chromate, 11. 280 

dihydrate, 11. 280 

— chromite, 11. 200 

(diromium alloy, 11. 171 

(iobalt alloys, 14 . 533 

cobaltic aquopentamminoennea- 

brornide, 14 . 723 

aquopentamminohep tachl or ide , 

14 . 661 

aquopentamminoiodide, 14 . 745 

dichlorobisethylenediamine- 

bromide, 14 . 730 

dichlorobisethylenediamine- 

iodide, 14 . 747 

dichlorobisethylenediamino- 

chloride, 14 . 670 

dodecanitrite, 8. 504 

hexamminoheptachloride, 14 . 

656 

hexamminohexabromide, 14 . 720 

” — hexamminoiodide, 14 . 743 

hexarnminopentachloride, 14 . 656 

cobaltous carbonates, 14 . 813 

hexachloride, 14 . 644 


Cadmium cobaltous octopyridinohexa- 

chloride, 14 . 645 

colloidal, 4 . 422 

copper alloys, 4 . 683 

tetrachloride, 4 . 559 

cuprous hexachloride, 4 . 559 

tribromide, 572 

de(;afluodicerate, 5. 638 

decafluozirconate, 7. 142 

deuterohexa vanadate, 9 . 774 

diammine, 9 . 774 

dodecammuie, 9 . 774 

triaminine, 9 . 774 

diamidodiphosphate, 8. 7 1 1 

diamminobrornide, 4 . 57 1 

diamminochloride, 4 . 550 

diamininoiodide, 4 . 582 

diamminopotassairnde, 8. 261 

diaiiiininosulphate, 4 . 633, 634 

diamminothiocarbonat€', 6. 128 

diarsenatoctodecatungstate, 9 . 214 

diarsenide, 9 . 67 

diarsenite, 9 . 1 27 

diborate, 5. 100 

dihydroarsenate, 9. 182 

dihydroarsenatotri molybdate, 9 . 208 

dihydrochloride, 4 . 549 

dihydrophosphate, 4 . 661 

dihydrated, 4 . 661 

dihydrotetraorthoarsi^nato, 9 . 182 

dihydrotrjselenide, 10 . 827 

monohydrate, 10 . 827 

dihydroxy tetrachloroplatinate, 16 . 334 

diiodccarnininoidiloroplatinate, 16 . 329 

• diiododinitritoplatinite, 8. 523 

• dirner(*uride, 4. 1039 

dimetaphosphate, 4 . 663 

dinickel hexachloride, 15. 420 

• dioxytotrafluomolybdate, 11 . 614 

diphosphide, 8. 844 

' — diplatinous hexasulphoplatinate, 16 . 

396 

disodium phosphate, 4 . 661 

disuljjhitotetramminocobaltate, 10. 3 1 7 

ditritantimonide, 9 407 

ditritaphosphide, 8. 843 

ditritarsenide, 9 . 67 

— extraction, 4 . 421 

ferric chloride, 14 . 104 

disulphide, 14 . 194 

ferrite, 13 . 918 

ferrous hexachloride, 14 . 35 

sulphate, 14 . 299 

sulphide, 14 . 167, 194 

fluoride, 4 . 533 

fluosilicato, 6 . 951 

fluostannato, 7. 424 

fluotitanate, 7. 73 

hoxahydrated, 7. 73 

gold alloys, 4 . 684 

distannide, 7. 384 

hemiainminochromato, 11. 280 

— — hemioxide, 4 . 505 
hemiphosphide, 8. 843 

heptadecamminochloroplatinate, 16 . 

329 • 

heptamminometachloroantimonato, 9 . 

491 

hexadecaboratodibromido, 5. 140 

hexadecaboratodichloride, 5. 140 
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Catimium hexadecaboratodiiodide, 5. 141 
hexahydroarsenatoctodeceunolybdate, 

9. 211 

hoxaiodoplumbite, 7. 778 

hoxamininobromide, 4. 571 

hexamminochloride, 4. 550 

hoxamminoiodide, 4. 682 

hexarnminonitrate, 4. 666 

hexamminopersulphato, 10. 479 

hexamniinosulphate, 4. 633 

history, 4. 398, 404 

hydrazinebromide, 4. 670 

hydrazinechloride, 4. 561 

hydrazineiodide, 4. 681 

hydrazinohydrosulphite, 10. 287 

hydrazinosulphite, 10. 287 

hydrobromide, 4. 570 

liydrofluocolumbate, 9. 872 

hydroiodide, 4. 681 

- hydrosulphide, 4. 607 

hydroxides, 4. 521 

hydroxylamiiiochlorido, 4. 6.61 

hydroxylamino-bromide, 4. 670 

hydroxypontachloroplatinate, 16. 335 

" — hypophosphate, 8. 938 

* — hypophosjihito, 8 . 886 

* — iodate, 2. 361 

- — ammino-, 2. 351 

- — iodide, 4. 574 

iodobismuthito, 9. 677 

iron alloys, 18. 646 

isotetrahydroborododecatungstate, 5. 

110 

lithium alloys, 4. 668 

trichlori(le, 4. 554 

magnesium alloys, 4. 688 

hexachlorido, 4. 569 

sulphate, 4. 641 

— manganate, 12. 289 

- — rrianganite, 12. 242 

- - manganous hoxachloride, 12. 369 

— rnercmic! hexabromide, 4. 894 
hexamminotetraiodide, 4. 923, 

941 

oxybromitlo, 4. 894 

oxynitrate, 4. 998 

- tetrabromido, 4. 894 

— tetraiodide, 4. 940 

— tetramminototraiodide, 4. 923, 

941 

- mercuridos, 4. 1039 

mercury, 1. 520 

metabora to, 6. 100 

metacolumbato, 9. 866 

hemiheptahydrato, 9. 860 

rnetantimonate, 9. 466 

hexahydrato, 9. 456 

pentahydrato, 9. 456 

metarseiiato, 9. 182 

* — metasilicate, 6. 441 
trihemihydrated, 6. 442 

- - metatuiigstate, 11. 826 

metavanadate, 9. 774 

molybdate, 11. 662 

molybdenum alloys, 11. 523 

%nonantimonide, 9. 407 

monoamminochlorido, 4. 551 

monohydroxide, 4. 506 

monomercuride, 4. 1039 

monothiophosphate, 8. 1069 


Cadmium monoxynitrate, 4. 655 

trihydrated, 4. 665 

monoxysulphate, 4. 626 

nickel alloys, 15. 222 

copper alloy, 15. 222 

lead alloys, 15. 237 

trisethylenediaminobromide, 15. 

429 

trisethylenediaminochloride, 15. 

417 

trisethylenediaminoiodide, 15. 433 

nickelous sulphate, 15. 476 

nitrate, 4. 650 

basic, 4. 665 

dihydrated, 4. 661 

enneahydrated, 4. 651 

tetrahydrated, 4. 651 

nitride, 8 . 107 

nitrite, 8 . 490 

nitrohydroxylaminate, 8 . 306 

occurrence, 4. 404 

■ oetoborate, 5. 100 

— — octofluozirconate, 7. 142 

octomolybdate, 11. 697 

officinalis, 6. 442 

orthoarsenate, 9. 182 

orthoarsonite, 9. 127 

orthodisulphomolybdate, 11. 652 

orthophosphate, 4. 659 

orthosilicato, 6. 440, 444 

orthosulpharsenate, 9. 321 

orthosulphoantimonito, 9. 543 

oxalatodinitritohexamminocobaltiate, 

8 . 510 

oxide, 4. 506, 508 

properties, chemical, 4. 515 

physical, 4. 610 

oxychlorides, 4. 546 

oxychrornate, 11. 280 

oxydibromide, 4. 569 

oxydiiodide, 4. 580 

oxynitrite, 8 . 490 

oxyorthosilicate, 6. 444 

oxypyrophosphorylchlorido, 8. 1028 

palladium alloy, 15. 648 

paratungstate, 11. 819 

— -- - pentafluoferrate, 14. 8 

Iientafiuovanadite, 9. 797 

pentahemimercunde, 4. 1039 

pentamminochloride, 4. 560 

pentamminochromate, 11. 280 

pentapermanganite, 12. 278 

pentasulphide, 4. 608 

perchlorate, 2. 400 

jjeriodate, 2. 414 

permanganate, 12. 335 

hexahy&ate, 12. 335 

permonosulphomolybdate, 11. 653 

peroxides, 4. 621, 630 

porvanadate, 9. 795 

phosphate, 4. 668 

phosphatohemipentamolybdato, 11. 

669 

phosphatohexatungstate, 11. 873 

phosphide, 8 . 843 

phosphite, 8 . 916 

platinum alloy, 16. 207 

polybromide, 4. 681 

polyiodide, 4. 681 

potassamide, 8 . 261 
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Cadmium potassium alloys, 4. 667 

amide, 8. 261 

arsenate, 9. 183 

chromates, 11. 281 

cobalt nitrite, 8 . 505 

deuterohexavanadate, 9 . 774 

dicalcium sulphate, 4. 640 

dichromate, 11. 341 

hexachloride, 4 . 557 

hexanitrite, 8 . 491 

nickel nitrite, 8 . 512 

octothiosulphate, 10. 567 

persulphate, 10. 479 

phosphate, 4. 661 

pyrophosphate, 4. 663 

selenate, 10. 868 

hexahydrate, 10. 868 

selenatosulphato, 10. 930 

sulphate, 4. 638 

dihydratod, 4. 638 

hemitrihydrated, 4. 638 

hexahydrated, 4. 638 

sulphatoselonate, 10. 930 

sulphide, 4. 604 

sulphite, 10. 287 

tetrahydrodihydrohypoi)hos- 

phate, 8. 938 

tetraiodide, 4. 583 

- — tetrametaphosphate, 4. 664 

tetranitnte, 8 . 490 

tetrathiosuli)hate, 10. 547 

tribromide, 4. 572 

trichloride, 4. 555 

tetriiodido, 4. 583 

trinitrite, S, 490 

triterodecavanadate, 9 . 774 

triterosilicate, 6. 445 

tungsten tetramminoennea- 

chloride, 11. 842 

properties, chemical, 4. 472 

physical, 4, 454 

■ pyndinopersulphato, 10. 479 

pyridinopermangaiiate, 12. 335 

pyroarsonate, 9. 1 82 

pyroarsemte, 9 . 127 

pyrophosphate, 4. 662 

pyroselenite, 10. 827 

pyrosulpharsonate, 9 . 321 

quadrantoxide, 4. 505 

rubidium hexabromide, 4. 572 

selenate, 10. 868 

tetrachloride, 4. 557 

tribromide, 4. 572 

voltaite, 14. 353 

salts, 11. 602 

selenate, 10. 867 

selenatothiosulphato, 10. 925 

selenide, 10. 777 

selenite, 10. 827 

hemitrihydrate, 10. 827 

silicate, 6. 438 

silicide, 6. 182 

silicododecamolybdate, 6. 871 

silicododecatungstate, 6. 879 

silver alloys, 4. 684 

sodium alloys, 4. 667 

bromide, 4. 672 

diorthoarsenate, 9 . 183 

dithiosulphate, 10. 647 

h3q)OBulphite, 10. 183 


Cadmium sodium mercuride, 4. 1039 

paratungstate, 11. 819 

persulphate, 10. 479 

{diosphato, 4. 661 

pyrophosphate, 4. 662 

sulphate, 4. 637 

dihydrated, 4. 637 

sulphide, 4. 604 

sulphite, 10. 287 

tetrachloride, 4. 554 

— tetraiodide, 4. 583 

tetrametaphosphate, 4. 664 

trimetaphospliate, 4. 663 

triphosphate, 4. 664 

trispyroarsonate, 9 . 183 

— — solubility of hydrogen, 1. 306 
— — strontium alloys, 4. 687 

hexachloride, 4. 558 

tetraiodide, 4. 684 

tetrathiosulphato, 10. 547 

subbromide, 4. 570 

subchloride, 4. 648 

subhydroxide, 4. 505 

subiodide, 4. 581 

suboxide, 4. 505 

siibsulphate, 4. 613 

sulpharsonite, 9 . 296 

sulphate, 4. 614 ; 11. 831 

ammmcis, 4. 633 

complexes, 4. 633 

enneahydrated, 4. 616 

hemihydrated, 4. 616 

hemipentahydrated, 4. 616 

hemitrihydrated, 4. 616 

heptahydrated, 4. 616 

hydrochlorides, 4. 627 

monohydrated, 4. 616 

octotrihy dratod , 4. 616 

tetrahydrated, 4. 616 

sulphates basic, 4. 625 

lithium and, 4. 636 

sulphide, 4. 586 

a-, 4. 593 

j3-, 4. 593 

colloidal, 4. 606 

properties, chemical, 4. 602 

physical, 4. 593 

sulphite, 10. 287 

dihydrate, 10. 287 

hemitrihydrate, 10. 287 

trihydrate, 10. 287 

sulphoantimonate, 9 . 575 

suli^hochromite, 11. 433 

sulphomolybdate, 11. 652 

sulphoselenides, 10. 919 

sulphotellurite, 11. 113 

sulphotungstate, 11. 859 

sulphury Ibromide, 10. 689 

sulphurylchloride, 10. 689 

sulphury liodide, 10. 689 

sulphurylnitrate, 10. 689 

sulphury Ithioaganate, 10. 689 

tellurate, 11. 94 

telluride, 11. 51 

tellurite, 11. 80 

tetrabromide, 4. 570 

totrafluodioxytungstate, 11. 839 

tetrafluohypo vanadate, 9 . 798 

tetrametaphosphate, 4. 664 

decahydrated, 4. 664 
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Cadmium tetramminobromide, 4. i)71 

tetramrainocliloride, 4. 550 

tetramminochloroplatinite, 16. 283 

tetrarnminochromato, 11. 280 

tetram mined ithionate, 10. 592 

tetraniminohexaiodide, 4. 582 

tetramminoiodide, 4. 582 

t.Gtramminoi)ormanganate, 12. 335 

tetramminosulpliato, 4. 635 

dihydrated, 4. 635 

totrahydrated, 4. 635 

totranitritoplatinite, 8. 520 

tetrapyridinotetraihionate, 10. 619 

- - t€>irastannifio, 7. 376 

- - totrathionaio, 10. 6J9 

thallium iiifkol nitrite, 8. 512 

voltait(5, 14. 353 

thalloiiH chloride, 5. 441 

sulphite, 10. 302 

thiocarbonate, 6 . 127 

thiohy})ophoHphato, 8. 1063 

thioj)hosj)hale, 8. 1065 

thioj)yroj)ho8phato, 8. 1070 

thiosulphate, 10. 546 

- - ' triamminobroimdo, 4. 57 1 

triamrninoehloride, 4. 550 

triarsenatotetravanatlate, 9. 201 

tnarseiiide, 9 . 67 

triehromato, 11. 351 

tridoeaperrnanganite, 12. 278 

trihydroxylamine io(lido, 4. 582 

trimorcurie oetoiodido, 4. 941 

trioxybi8(5hromato, 11. 280 

trioxydinitrato, 4. 655 

ootohydratod, 4. 655 

trioxysulpharseiiatc, 9 . 329 

triphosjihate, 4. 664 

trisodium tetrathiosulphate, 10. 547 

hoxahy (Irate, 10. 547 

trihydrated, 10. 547 

triterohexavauadate, 9 . 774 

trithiophosphate, 8. 1067 

tritungstate, 11. 811 

tungstate, 11. 788 

ultramarine, 6. 590 

uranate, 12. 64 

uranyl nitrate, 12. 127 

■ yellow, 4. 593 

zinc alloys, 4. 688 

tlihydromotasilicate, 6 . 445 

spar, 4. 643 

(di)cadinium gold stannide, 7. 384 

potassium sulphate, 4. 638 

Cadmiunigelb, 4. 593 
Cadmous (ihloride, 4. 548 
Ctedite, 14. 542 
Cselestine, 7. 896 
Caesammoniurn, 8. 246 
Csesia alum, 5. 345 

felspar, 6 . 662, 668 

gallic alum, 5. 385 

indium alum, 5. 404 

Caesiojanosite, 14. 343 
Caesium acotylenecarbide, 5. 849 

ahmiinium selenate, 10. 869 

sulphate, 5. 345 

amalgams, 4. 1015 

amide, 8. 253 

ammine, 8. 246 


Ceesium ammonium ciia-disulphitotetram- 
minocobaltate, 10. 317 

anhydro-iodate, 2. 338 

aquochloropeririditG, 15. 765 

argentoiodides, 8. 433 

at. wt., 2. 470 

azide, 8. 348 

azidodithiocarbonato, 8. 338 

barium nickel nitrite, 8. 512 

bismuth nitrate, 9 . 710 

nitrite, 8. 499 

thiosulphate, 10. 554 

bromide, 2. 577 

properties, chemical, 2. 586 

physical, 2. 577 

bromoarsenite, 9 . 256 

bromoaurate, 3. 607 

bromoouprates, 3. 200 

bromoiodide, 2. 610 

bromoiridate, 15. 776 

bromopalladate, 15. 678 

bromopalladito, 15. 677 

bromoperruthenito, 15. 538 

- bromoplatinate, 16. 378 
— — bromosmate, 15. 724 
broinostannate, 7. 456 

e-adinium pentabromide, 4 . 572 

pontaiodide, 4 . 583 

solonato, 10. 868 

tetrabronude, 4 . 572 

tetrachloride, 4 . 558 

tetraiodide, 4 . 583 

tribromido, 4 . 572 

calcium tetrachloride, 3. 719 

trisulphate, 3. 810, 811 

carbide, 5. 847 

carbonate, 2. 725 

properties, chemical, 2. 767 

physical, 2. 747 

camollite, 4 . 308 

ceric nitrate, 5. 673 

cerous nitrate, 5. 671 

- — - chlorate, 2. 326 

chloride, mol. wt., 2. 555 

preparation, 2. 528 

properties, chemical, 2. 552 

physical, 2. 529 

chloroaluminate, 5. 322 

chloroaquoporruthenite, 15. 532 

chloroarsenite, 9 . 256 

chloroaurates, 3. 594 

chlorobromides, 2. 588 

— ' — chlorobromoplumbite, 7. 753 

chloroiodide, 2. 610, 61 1 

chloroiridate, 15. 769 

chloropalladate, 15. 672 

chloropalladite, 15. 669 

chloroporiridite, 15. 764 

chloroperpalladate, 15. 671 

chloroperruthenite, 15. 531 

chloroplatinate, 16. 324 

chloroplatinite, 16. 280 

chloroplatinosate, 16. 286 

chloroplumbate, 7. 735 

chlororhenate, 12. 479 

chlororuthenate, 15. 535 

chlororuthenite, 15. 525 

chloroscandate, 5. 490 

chlorosinate, 15. 719 

chlorostannate, 7. 449 
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Csesium chlorotitanito, 7 . 77 

chromate, 11 . 259 

chromic selenate, 10 . 876 

• chromium oxypentachlorido, 11 . 391 

pontachloride, 11 . 419 

monohydrate, 11. 419 

tetrahydrate, 11 . 419 

sulphate, 11. 463 

tetrachloride, 11 . 419 

chrornous sulphate, 11 . 435 

cobalt amminotetrachlorides, 14 . 639 

selenate, 10 . 885 

cobaltic disulphate, 14. 789 

hexanitrite, 8. 503 

cobaltous chromate, 11 . 312 

disulphate, 14 . 778 

hexahydrate, 14 . 778 

pentabromide, 14 . 718 

pentachloride, 14 . 639 

tetrabrornide, 14 . 718 

tetrachloride, 14 . 639 

tetraiodide, 14 . 741 

trichloride, 14 . 639 

copper lead hexanitrite, 8. 500 

selcnat-e, 10. 860 

cui)rou8 dithiosiil})hato, 10 . 535 

— dccafluotriantimonite, 9. 465 
“ — docamer(!uride, 4 . 1015 

diarsonoenneabromide, 9 . 248 

cliarsfmoonneaiodide, 9 . 254 

dic.hroinato, 11 , 339 

difluopcrosmate, 15 . 713 

dihydroarsenatotrjmolybdate, 9 . 208 

dihydrorthophosphato, 2. 858 

- — diiododinitritoplatinite, 8. 522 

dimorcuric pontaiodide, 4 . 934 

dimercuride, 4 . 1015 

dioxide, 2. 487 

diphosphate, 2. 862 

- ~ disulphatoaluminate, 5. 345 

disulphatochromiato, 11 . 463 

disulphatocuprate, 3. 257 

disulpha toin date, 5. 404 

disulphatovanadito, 9 . 821 

— ' disulphide, 2. 631, 632 

dithionate, 10 . 586 

hemihydrate, 10. 586 

divanadyl tetrasulphite, 10 . 305 

dodecacliloroantimonitoantimonate, 9. 

492 

dodecamorcurido, 4 . 1015 

ennoabromodiperrhodate, 15 . 581 

enneabromodithallate, 5 . 453 

enneachlorodiantirnonite, 9 . 481 

enneachlorodiarsenite, 9 . 244 

enneachlorodibismuthite, 9 . 667 

■ oimoachlorodithallato, 5. 446 

enneaiododiantimonite, 9 . 502 

enneaiododibismuthite, 9 . 677 

enneanitritodibismuthite, 8. 499 

ferrate, 18 . 934 

ferric alum, 14 . 345 

chlorobromide, 14 . 77 

decachloride, 14 . 103 

dichlorotribromide, 14 . 125 

disulphate, 14 . 345 

dodecachloride, 14 . 103 

hexachloride, 14 . 103 

octochloride, 14 . 103 

pentabromide, 14 . 125 


Caesium ferric pentachloride, 14 . 103 

selenate, 10. 882 

tetrabrornide, 14. 125 

tetrachloride, 14 . 103 

— trichlorodibrornide, 14 . 125 

ferrite, 13. 906 

ferroheptanitrosyltrisulphide, 8. 441 

— - " ferrous selenate, 10. 881 

sulphate, 14 . 293 

• tetrachloride, 14 . 32 

trichloride, 14 . 32 

fiuoborate, 5. 127 

fluogerrnanate, 7 . 269 

fluoride, 2. 512 

fluoroperiodates, 2. 417 

fluorophosphate, 2. 851 

fluosilicate, 6. 947 

fluostannate, 7 . 423 

fluosulphonato, 10 . 685 

— — fluotitanate, 7 . 72 

fluozirconato, 7 . 141 

gallium selenate, 10 . 870 

hemimercurido, 4 . 1015 

hemipontaifliosphule, 8. 835 

— — henadecachloropontamercuriate, 4 . 859 
heptachloroditjuprate, 3. 189 

heptafluocolumbatc, 9 . 872 

heptafluodiantimomb*, 9 . 465 

heptafluotantalate, 9 . 917 

heptafluocolumbate, 9 . 872 

heptafluodiantimonite, 9 . 465 

heptafluotantalate, 9.917 

hexaborato, 5. 78 

— — hexabromohypoantimonate, 9 . 496 
hexabromoiridato, 15. 777 

hoxabroinoplumbite, 7 . 752 

“ — hexabromoselenate, 10 . 901 

hexabromoUdlurite, 11 . 105 

— “ hexachlorobismuthito, 9 . 667 

hexachloroferrate, 14 . 103 

hexachlorohypoantirnonate, 9 . 485 

— — hexachloroindate, 5. 400 

— - hexachlorolanthanato, 5. 642 
hexachloropluinbite, 7 . 730 

— hexachlorotellurite, 11. 102 
-- — hexachlorothallate monohydraied, 5. 
446 

hexadocamolybdate, 11 . 603 

hexafluoaluminate, 5. 307 

hexafluocolumbate, 9. 872 

hexalluoplumbato, 7. 705 

hexafluotautalate, 9 . 916 

hexahydroarsenatoctodccamolybdate, 

9. 211 

hexaiodotellurite, 11. 106 

hoxamorcuride, 4 . 1015 

hoxasulphide, 2. 631, 640 

history, 2. 422 

hydrocarbonate, 2. 774 

hydronitrate, 2. 821 

hydrorthophosphate, 2. 851 

hydroselenate, 10 . 857 

hydrosolenite, 10 . 823 

hydrosulphide, 2. 642 

hydrosulphito, 10 . 270 

hydrotellurate, 11, 92 

hydroxide, 2. 495 

properties, 2. 500 

hydroxyfluodithionate, 10. 599 

hydroxypentachlorosmate. 15. 720 



474 


GENERAL INDEX 


Cffisium hydroxyperoflmate, 15. 713 

hydroxytetrafluolido, 9 . 604 

hydrosulphite, 10. 182 

icosifluotantulute, 9 . 918 

iodato, 2. 333 

iodato-porioclate, 2. 408 

— iodide, 2. 596 

properties, physii'al, 2. 605 

chemi(;al, 2. 598 

- iodoarstmite, 9 . 257 

iodoplatinate, 16. 390 

iodostannato, 7 . 463 

indium disulphato, 15. 785 

■ - - lanthanum (hoxa) hoiiasulphato, 5. 658 

nitrate, 5. 671 

lead dithiosulphate, 10. 552 

— - trithiosulphate, 10. 552 

lithium alloys, 2. 481 

magnc^sium bromide, 4 . 315 

— carbonate, 4 . 370 

— chloride, 4 . 308 

chromate, 11. 277 

2 >erothocolumbate, 9 . 870 

— selonato, 10. 864 

suljihate, 4 . 340 

— thiosulphate, 10. 545 

rnanganate, 12. 287 

manganic alum, 12. 430 

jientachloride, 12. 379 

— tetracosihydrate, 12. 430 

— - - totrasulphate, 12. 430 

manganous disulphate, 12. 421 

— seh^nato, 10. 879 

— tetrachloride, 12. 368 

— dihydrato, 12. 368 

— trichloride, 12. 368 

— * mercuricj bromodi iodide, 4 . 935 

-- chlorodecabromide, 4 . 893 

chlorodibromide, 4. 893 

— “ di bromodi iodide, 4 . 934 

■ dichlorodibromide, 4 . 893 

— dichlorodiiodide, 4 . 935 

• — nitrate, 4 . 997 

octoiodide, 4 . 934 

— l^ontabromide, 4 . 893 

jientaiotlide, 4 . 934 

tetrabromide, 4. 893 

tetraiodido, 4 . 934 

tribromide, 4 . 893 

tribromodiiodide, 4 . 934 

trichlorodibromidc, 4. 893 

triiodide, 4 . 934 

metachloroantimonate, 9 . 491 

metaphosphate, 2. 867 

metasilk^te, 6. 335 

meta vanadate, 9 . 766 

— — molybdate, 11. 558 

molybdenum dioxy tetrachloride, 11. 

632 

dioxy trichloride, 11. 632 

hexachloride, 11. 622 

pentabromide, 11. 635 

pentachloride, 11. 622 

molybdonyl pentabromide, 11. 637 

pentachloride, 11. 630 

monofluotrihydrorthoT)hosphate, 8. 

998 

monomercuride, 4 . 1015 

rnonosulphide, 2. 622 

hydrated, 2. 624 


CfiBsium monosulphide properties, ohemioal, 
2. 627 

physical, 2. 624 

monoxide, 2. 486 

neodymium sulphate, 5. 658 

nickel amminotrichloride, 15. 419 

chromate, 11. 313 

iodide, 15. 433 

nitritobismuthite, 8. 513 

selenate, 10. 889 

tribromide, 15. 429 

trichloride, 15. 419 

nickelous disulphate, 15. 472 

hexahydrate, 15. 472 

nitrate, 2. 802 

properties chemical, 2. 820 

})hysical, 2. 808 

nitratoplumbite, 7. 866 

nitride, 8. 99 

nitrite, 8. 479 

nitroxylchloroperruthenite, 15. 532 

(iihydrate, 15. 532 

nitrosylchlororutbenate, 15. 537 

dihydrate, 15. 537 

octofluotitanate, 7. 72 

octomolybdate, 11. 596 

octosulphato, 10. 448 

orthododecacolumbate, 9 . 865 

orthododocatantalato, 9 . 901 

— — orthohexaoolumbate, 9 . 864 

orthohexatantalato, 9 . 902 

orthopertantalato, 9 . 914 

orthophosphate, normal, 2. 847 

properties, chemical, 2. 849 

physical, 2. 848 

osrniamate, 15. 728 

oxypentabromocolumbato, 9 . 880 

— — oxypentachlorocolumbate, 9 . 879 

oxypontaohlorotungstate, 11. 849 

oxypentafluocolumbate, 9 . 874 

paramolybdate, 11. 586 

paratetrarsenate, 9 . 155 

pentabromide, 2. 588 

pentabromoferrato, 14. 1 25 

pentabromoindate monohyd rated, 5. 

401 

pentabromoperrhodite, 15. 581 

pentabromotungstite, 11. 854 

— ~ pentachloroaquoperrhodite, 15. 578 

pentachlorocuprite, 8. 163 

pentachlorodimercuriate, 4. 859 

pentachlorodiplumbite, 7. 730, 752 

pentachloroferrate, 14. 103 

pentachlorohydrazinoiridato, 15. 763 

|)entachloroindate monohydrated, 5. 

400 

pentachloromercuriate, 4. 859 

pentachloroporrhodite, 15. 578 

pentachloropyridinoiridate, 15. 768 

pentoclilorothallate, 5. 446 

hydrated, 5. 446 

pentacosifiuoheptantimonite, 9 . 465 

pentafluoantimonite, 9 . 465 

pentafluotellurite, 11. 98 

pentafluozirconato, 7. 140 

pentaiodide, 2. 610 

pentaiodostannite, 7. 460 

pentamolybdatodisulphite, 10 . 307 

pentasulphide, 2. 631, 638 

perborate, 5. 119 
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Csesium percarbonate, 6. 84 

perchlorate, 2. 395 

perdecamolybdate, 11. 609 

perdisulphoniolybdate, 11. 654 

pordodecatungstate, 11. 836 

— — periodates, 2. 408 

permanganate, 12. 331 

perorthocolumbate, 9 . 870 

perparatungstate, 11. 836 

perrhenate, 12. 476 

persulphate, 10. 477 

j>ertetramolybdate, 11. 609 

phosphatoheptadecamolybdato, 11. 

667 

phosphatotrimolybdate, 11. 667 

phosphide, 8. 835 

j)otas8ium alloys, 2. 481 

praseodymium sulphate, 5. 658 

preparation, 2. 449 

properties, chemical, 2. 468 

physical, 2. 451 

pyridinepontachloroplatinatc, 16. 312, 

324 

pyridinetrichloroplatiiiitc, 16. 274 

pyrophosphate, 2. 862 

pyrosulphate, 10. 446 

rhodium alum, 15. 588 

disulphide, 15. 588 

dihydrato, 15. 588 

doclecahydrato, 15. 588 

— hexahydrate, 15. 588 

tetrahydrato, 15. 588 

- — ruthenate, 15. 518 

monohydrate, 15. 518 

salts extraction, 2. 442, 444 

solenato, 10. 857 

solenatottluminate, 10. 869 

selonatochromate, 10. 876 

selonatoferrate, 10. 882 

- — selenite, 10. 823 

solenosulphate, 10, 925 

solenotrithionate, 10, 928 

silver (•hlorido, 8. 404 

chloroaurate, 8. 595 

cobalt ic hexanitrites, 8, 504 

nitrate, 8. 481 

nitrite, 8. 484 

trithiosulphate, 10. 539 

strontium onntiachlorido, 8, 719 

subchloride, 2. 530 

suboxide, 2. 486 

sulphate, preparation, 2. 660 

properties, chemical, 2, 672 

physical, 2. 660 

sulphite, 10. 270 

sulphomolybdato, 11. 652 

sulphoniodide, 2. 607 

syngorite, 8. 811 

tetrabromoforrato, 14 . 125 

tetrabrornoplumbite, 7. 752 

tetrabromothallate, 5. 453 

tetrachlorocerate, 5. 640 

tetrachlorocuprate, 8. 188 

tetrachlorocuprite, 3. 163 

tetrachlorodioxy ruthenate, 16. 535 

tetrachloroferrate, 14 . 103 

tetrachloroferrito, 14. 32 

tetrachloromercuriate, 4 . 859 

tetrachloroplumbite, 7. 730 

totradecafluotrizirconate, 7. 141 


Csesium totrafluoantimonite, 9 . 465 

tetraiodothallato, 5. 461 

tetramercuride, 4. 1015 

tetramolybdate, 11. 593 

dihydrate, 11. 593 

trihydrate, 11. 593 

tetranitritodiamminocobaltiate, 8. 510 

tetranitritoplatinite, 8. 519 

tetrasulphide, 2. 631, 634 

tetrasulphocuprato, 3. 228 

tetrasulphuryliodido, 10. 691 

tetrathionate, 10. 618 

tetroxide, 2. 485, 491 

thallic disulphate, 5. 470 

thallous (jhloridos, 5. 441 

thiosulphate, 10. 529 

thorium fluoride, 7. 228 

hoxachlorido, 7. 235 

dodecahydrate, 7. 236 

henahydrate, 7. 235 

octohydrate, 7. 235 

hoxanitrato, 7. 251 

octochloride, 7. 235 

tnsulphate, 7. 247 

titanous alum, 7. 93 

pontachlondo, 7. 77 

tribromide, 2. 587 

tribromoplumbito, 7. 752 

trichlorocuprate, 8. 189 

trichlorocuprite, 3. 163 

trichloroj)lumbite, 7. 730 

trichloroferrite, 14. 32 

trichloromercuriate, 4. 859 

trichlorostannite, 7. 433 

trichrornate, 11. 350 

tridecabromodiantimoTiato, 9 . 497 

trihydrodiselenito, 10. 823 

tri iodide, 2. 609 

triiodoplumbito, 7. 775 

triiodostannite, 7. 460 

“ — trioxide, 2. 485, 491 

trimolybdate, 11. 589 

trimolybtleiiuiii dioxyhoptachlorido, 

11. 632 

tr ioxyte trail uopermolyb< late, 11. 615 

trisulphatoplumbate, 7. 824 

trisulphide, 2. 631, 634 

trisulphuryliodide, 10. 690 

trithionato, 10. 608 

tungsten enneachloride, 11. 842 

uranous hexachloride, 12. 83 

uranyl chloriile, 12. 17 

disulphate, 12. 110 

sulphate, 12. 17 

tetrachloride, 12. 90 

trinitrate, 12. 1 26 

vanadous suljjhato, 9 . 82 1 

zim; pontabromide, 4. 572 

j^entachlorkle, 4. 557 

j)entaiodido, 4. 583 

selenate, 10. 867 

sulphate, 4. 638 

hoxahyd rated, 4. 638 

tetrabromide, 4. 572 

tetraiodide, 4. 583 

zirconium trioxydisulphate, 7. 158 

(octo)c8e8ium silicododecatungstate, 6. 877 
Cagamite, 4. 646 
Cahnite, 9. 185 

Cailletet and Mathoas’ law, 1. 169 
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Cainosite, 5. 514 
Cal, 11. 673 
Calaom, 4. 402, 408 
Calaito, 8. 733 

Calamine, 4. 408, 642 ; 6. 442 ; 12. 150 

electric, 4. 643 ; 6. 442 

green, 4. 408 

Calami te, 6. 404 
Calaverite, 3. 494 ; 11. 2, 48 
Calcareous gas, 6. 2 

iron ore, 14. 355 

sinter, 8. 814 

Calcaria suljiliiiratostibiata, 9 . 574 
Calcarium spa turn, 6. 766 
Calcaroni, 10. 14 
Calcii liypoijhosphis, 8. 880 
Calcimagnite, 3. 814 
Calcimangite, 12. 149 
Calcination, 1. 55, 68 
Calciners, Brimton’s, 7. 287 
Oxlaiid’s, 7. 287 

(^alcioforrite, 8. 623 ; 8. 733 ; 12. 529 ; 14. 

411 

('alciomalacliite, 3. 274 

(Uilciopaligorscite, 6. 825 

(^alcio8trontianit(s 3. 622, 834 

(Jalciothorito, 5. 514 

Calciovolborthiti), 9 . 715 

Calciovorbortliite, 9 . 767 

Calcite, 3. 622, 814 ; 5. 530 ; 7. 896 ; 12. 267 

(loloinitic, 3. 814 

X-radiogram, 1. 641 

("alciuiu, action on water, 1. 135 

aliiminates, 5. 290 

aluminatoferrite, 13. 920 

- — aluminium alloys, 5. 234 

" aluminodiorthosilicato, 6. 697 

hemipontahydrated, 6. 710 

— tetrahydratod, 6. 712 

— carbonate, 5. 359 

— — iJecahydroxytriarsenato, 9 . 1 87 

— . ferric chromium silicate, 6. 866 

oxyphosphate, 14. 411 

phosphate, 5. 370 

" sulphate phosphate, 5. 370 

tetrahydrometasilicate, 6. 708 

amalgams, 4. 1032 

" amide, 8. 259 

arnidosulphonate, 8. 642 

ammonium arsenate, 9. 172 

chromate, 11. 270 

diinetaphosphate, 3. 894 

disulphate, 3. 812 

hoxasulphate, 8. 812 

hydroxynitrilodisulphonate, 8. 

677 

imidodisiilphonate, 8. 654 

nickel nitrite, 8. 511 

— paramolybdate, 11. 586 

phosphate, 8. 878 

phosphatohemiheptatungstate, 

11. 873 

trisulphate, 8. 811 

analytical reactions, 3. 621 

antimonious thiosulphate, 10. 553 

antimonite, 9 . 432 

antimony alloys, 9 . 405 

sulphate, 9 . 583 

argentide, 4. 685 

arsenate, 9 . 166 


Calcium arsenate colloidal, 9 . 1 67 

arsenatotrimolybdate, 9 . 209 

arsenide, 9 . 65 

atom, 4 . 175 

atomic wt., 3. 646 

aurate, 3. 584 

autunite, 12. 135 

azide, 81. 349 

barium carbonate, 3. 846 

chromate, 11. 274 

lead fluoboryl diorthotrisilicate, 

6, 890 

metasiheate, 6. 372 

sodium carbonate, 8. 846 

potassium carbonate, 8. 846 

strontium carbonate, 3. 840 

hoxachloride, 8. 720 

sulphatofluoride, 3. 8J3 

tetrachloride, 8. 720 

beryllum fluo-orthophosphate, 4 . 247 

bismuth alloys, 9 . 636 

bismuthide, 9 . 636 

boride, 5. 24 

boroarsenate, 9 . 1 86 

bromate, 2. 346 

hydrated, 2. 346 

bromide, 3. 725 

properties, chemical, 3. 727 

jihysical, 3. 726 

tri hydrated, 3. 728 

bromoarsenate, 9 . 258 

bromoarsonatoapatite, 9 . 262 

brornoarsonatowagnerite, 9 . 258 

bromoborate, 5. 44 

bromophosphato, 3. 897 

bromoplatinato, 16. 379 

bromostannate, 7. 456 

- — bromotriorthoarsenate, 9 . 262 

bromo vanadate, vanadatowagnerite, 

9 . 813 

— — cadmide, 4 . 686 

— — cadmium alloys, 4 . 686 

hoxachloride, 4 . 558 

hypophosphito, 8. 885 

nitrate, 4 . 656 

thiosulphate, 10. 547 

caesium tetrachloride, 3. 719 

trisulphate, 3. 810, 811 

carbamate, 2. 796 

carbide, 5. 846, 856 

<!arbonate, basic, 8. 657 

colloidal, 3. 815 

dihydratod, 3. 822 

hexahydrated, 3. 822 

occurrence, 8. 814 

pentahydrated, 3. 822 

preparation, 3. 814 

properties, chemical, 3. 839 

physical, 3. 833 

solubility, 8. 824 

trihydrated, 3. 822 

carbonatodiorthosilicate, 6. 365 

earbonatosulphatometasilicate, 6. 365 

carnotite, 9 . 789 

cerium alloys, 5. 606 

phosphatosilicate, 6. 820 

silicozircatotantalate, 6. 859 

chlorate, 2. 344, 345 

hydrated, 2. 345 

chloride, 3. 697 ; 13. 615 
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Calcium chloride and fluoride, 3. 718 

hydrogen, 2. 303 

BaCla-SrClg, 3. 720 

cuprous chloride, 3. 718 

dihydrated, 3. 703 

— hexahydrated, 3. 704 

hydrated, 3. 702, 703 

lithium chloride, 3. 718 

NaCl-KCl, 3. 720 

preparation, 3. 697 

properties, chemical, 3. 714 

physical, 3. 700, 706 

silver chloride, 3. 7 1 8 

sodium chloride, 3. 718 

tetrahydratod, A 704 

— — chlorite, 2. 284 

chloroalurninate, 5. 293 

chloroarsonate, 9 . 258 

chloroarsonatoapatite, 9 . 260 

chloroarsenatowagnerite, 9 . 258 

rhloroaurato, 3. 595 

— — rhloroborate, 5. 44 
chloro(;hromato, 11. 398 

chlorodihydrophosphate, 3. 902 

chloroiridate, 15. 772 

chlorometasilicate, 6. 364 

chloropalladate, 15. 673 

chloropalladite, 15. 670 

chlorophosphate, 3. 869 

chloroplatinate, 16 . 327 

enneahydratc, 16 . 327 

octohydrate, 16 . 327 

ohloroplatinite, 16 . 282 

— chloroplurnhate, 7 . 736 

chlororthosilicate, 6. 364 

chlorostannate, 7 . 449 

chlorostannito, 7 . 433 

— ~ chlorotriorthoarsenate, 9 . 260 

chlorotri orthophosphate, 3. 896 

chlorovanadate, vanadatowagiierito, 

9 . 809 

(-hromate, 11 . 267 

chromatosulphato, 11 . 450 

chromite, 11. 198 

cobalt alloy, 14 . 532 

cobaltic dodecanitrite, 8 . 504 

— oxyoctonitrite, 8 . 504 

cobaltous chloride, 14 . 641 

copper alloys, 4 . 684 

ammonium nitrite, 8 . 488 

arsenate, 9 . 173 

carbonato-arsonate, 9 . 173 

hydroxyarsenate, 9 . 175 

hydroxy orthoarsenate, 9 . 173 

hydroxyorthovanadate, 9 . 767 

metadisilicate, 6. 372 

orthovanadate, 9 . 767 

— potassium nitrite, 8 . 488 

tetrasulphate, 3. 811 

pyrovanadate, 9 . 767 

sodium arsenate, 9 . 174 

tungstate, 11. 818 

uranyl carbonate, 12. 116 

vanadate, 9 . 772 

cuprate, 3. 149 

cupric ammonium tetrasulphate, 8. 

813 

decachloride, 3. 719 

disulphate, 3. 812 

oxycarbonato'phosphate, 3. 897 


Calcium cupric tetrachloride, 3. 719 

cupride, 4. 684 

cuprous thiosulphate, 10. 544 

decaboratodibromido, 5. 141 

decaboratodichlorido, 5. 141 

docamercuride, 4. 1033 

decatungstate, 11. 832 

douteroctovanadate, 9 . 771 

deuterohexa vanadate, 9 . 770 

deuterototravanadato, 9 . 770 

enneahydratc, 9 . 770 

hoxahydrate, 9 . 770 

dialuminatometasdicate, 6. 728 

dialumiuium aluminohydroxyiriortho- 

silicate, 6. 722 

dihydropentamesodisilicate, 6. 

748 

dihydrotriorthosilicate, 6. 718 

dimesoirisilicate, 6. 755, 759, 761 

ferrous boratotctrorthosilic^atc, 6. 

911 

hoxarnetasilicate, 6. 733 

manganous boratoteirorthosili- 

cate, 6. 911 

orthosdicate, 6. 715 

orthotrisilieate, 6. 735, 738, 749 

pentametasilicate, 6. 747 

tetramotasilicate, 6. 729, 736, 739 

triorthodisilicate, 6. 747 

triorthosilicate, 6. 752 

dialuminomotasilicate, 6. 691 

dialuminorthosilicate, 6. 692 

dialummoxyldiorthosilicate (dihy- 
drated), 6. 713 

diahmiinylorthotrisdicato, 6. 752 

diamminochloride, 3. 716 

diborate, 5. 62, 87 

dihydrated, 5. 88 

hexahydrated, 5. 88 

a-totrahydratod , 5. 88 

)S-tetrahydratod, 5. 88 

diborylmetasilicate, 6. 448 

diborylstannate, 7. 419 

dicorium aluminohydroxylriorthoHili- 

cato, 5. 510 

dichlorometaforritc, 13. 913 

dichromate, 11. 340, 341 

dichromic triorthosilicato, 6. 866 

dichromitoftwchrornate, 11. 269 

dichromitochromate, 11. 269 

dichromitog?^a<crchromate, 11. 269 

dichromito«ea;tr.s(5hromate, 11. 269 

dichromito^mchromate, 11. 269 

diferric aluminohydroxytriorthosili- 

cate, 6. 722 

tetrorthotitanatosilicate, 6. 846 

triorthosilicate, 6. 921 

diferrous aluminohydroxydiorthosili- 

cate, 6. 919 

dihydroantimonate, 9 . 454 

dihydroarsenate, 9 . 172 

dihydroarsenatotrimolybdate, 9 . 208 

dihydroarsenite, 9 . 124 

dihydrodeuterohcxa vanadate, 9 . 770 

dihydrodeutorotetraplumbate, 7. 700 

dihydrodeuterotriplumbatc, 7. 700 

dihydrodiboryldiorthosilicate, 6. 449 

dihydrohypophosphate, 8 . 937 

dihydrophosphate, 3. 886 

monohydrated, 3. 887 
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Calcium dihydroproterodiplumbato, 7 . 699 

dihydropyrophosphitc, 8. 922 

dihydrotctralurninyldiorthosilicato, 0. 

709 

dihydrotrirnotasili(‘ate, 6. 363 

dihydrotriorthosilicate, 6. 363 

dihydroxy aluminium triorthosilicate, 

6. 754 

ditiv<lroxybisphosphoryltrichloride, 8. 

1026 

dihydroxymctasilicato, 6. 358 

dihydroxyietraaluniinium triorthosili- 
cate, 6. 717 

dihydroxythio(;arbonate, 6. 126 

- cUhydrated, 6. 126 

diiodonitritoplatimto, 8. 522 

— diiodotriarsonito, 9. 257 

- “ dimaiiganic alum inohydroxy triortho - 

silicate, 6. 768 

dimangaiious dialuiniriium tetrahydro- 

hoxorthosilicate, 6. 896 
dimercuridc, 4 . 1032 

- dimetaphospliato, 3 . 893 
dihydratod, 3 . 893 

- — dioxide, 3. 666 

dihydratod, 3. 668 

dijieroxy hydrate, 3. 668 

hydroxyhydrate, 3. 671 

- - octohydratod, 3. 668 

dioxyaluminium diorthosilicate, 6. 713 

- — dipermanganite, 12 . 277 
disilicide, 6. 176 

disilicodmitride, 8. 115 

.. dithioiiatc, 10. 588, 592 

dithiophoHphate, 8. 1068 

dititanatohexarnetantimonito, 9. 433 

- - — ditritasilicide, 6. 177 

- dituiigstate, 11. 812 

trihydrate, 11. 810 

diuranate, 12, 66 

diuraiiyl ortho vanadate, 9. 789 

- — (lodocaborato, 5. 93 

- - dodecacbloromercuriate, 4 . 860 

' octohydraied, 4. 860 

- -- dodecamminochloroplatinate, 16 . 327 

dodecamolybdate, 11 . 599 

- " - onneamercuride, 4 . 1033 
-- — ferrate, 13 . 935 

ferric chlorides, 14 . 104 

fluophosphato, 14 . 412 

garnet, 6. 921 

hoxahydroxytotrarsemite, 9. 227 

oxyphosphatc, 14 . 411 

sulphide, 14 . 194 

ferrite, 13 . 910 

- - ferrodiboryldiorthosilicate, 6. 450 

ferroheptamtrosyltrisulphide, 8. 442 

ferrous aluminium manganese borato- 

silicate, 6. 911 

chlorides, 14 . 33 

mesozirconate, 7 . 136 

metasilicate, 6. 915 

orthosilicate, 6. 908 

phosphate, 14 . 395 

phosphatosilicates, 6. 826 

sodium to trail timon ate, 9. 461 

uranyl rare earth pyrocolumbato- 

tantalate, 9. 906 

fluoarsenatoapatite, 9. 259 

fluoborate, 6. 128 


Calcium fluocolumbatosilicate, 6. 829 

fluoride, 8. 688 

and chloride, 8. 718 

preparation, 8. 688 

properties, chemical, 8. 693 

physical, 8. 689 

• fluorobromide, 8. 731 

fluorochloride, 8. 718 

fluoroiodide, 3. 739 

fluorthovanadate, 9 . 801 

fluosilicate, 6. 951 

fluostannate, 7. 423 

fluotantalate, 9 . 917 

fluotitanate, 7. 72 

dihydratod, 7. 72 

trihydrated, 7. 72 

fluotriorthoarsenate, 9 . 259 

fluotriorthophosphate, 3. 896 

fluozirconate, 7. 141 

harmotomo, 6. 766 

hemipermanganite, 12 . 277 

homiplumbide, 7. 614 

hemistannide, 7. 373 

hemitriplumbide, 7. 614 

heptafluoaluminate, dihydrated, 5. 309 

hoptaperrnanganite, 12 . 277 

hoxaborate dodecahydratod, 5. 92 

onneahydrated, 5. 91 

octohydratod, 5. 92 

totrahydrated, 5. 92 

tridecahydrated, 5. 91 

hexachloromercuriate, 4 . 860 

hexahydratod, 4 . 860 

hexachloroplumbito, 7. 730 

hoxachromito6t>chromate, 11 . 269 

hexahydroarsenatoctodecamolybdate, 

' 9 . 211 

hexahydroxyphosphate, 3. 904 

hexahydroxy sulphide, 3. 757 

hexahydroxy thiocarbonate, 6. 1 25 

hexaiododiplumbite, 7. 777 

hoxainetaphosi>hate, 8. 895 

hexammine, 8. 248 

- -- hexamminobromide, 3. 730 

hexamminoohloroplatinate, 16 . 327 

hexamminoiodide, 8. 737 

hexantimonite, 9 . 432 

hoxantipyrinopermanganato, 12. 334 

hoxasiilphitodicobaltate, 10 . 315 

hoxerohexadecavanadate, 9 . 771 

hexe^rohexaphosphate, 8. 992 

history, 8. 619 

hydrazinodisulphinate, 8. 682 

hydrazinomonosulphonate, 8. 683 

hydride, 8. 649 

hydroarsenate, 9 . 169 

dihydrate, 9 . 169 

monohydrate, 9. 169 

hydroarseiiite, 9 . 1 24 

hydrocarbonate, 8. 843 

hydrodioxydiselenophosphate, 10 . 932 

hydrodisulphate, 3. 783 

hydrofluoride, 3. 694 

hydrohyposulphite, 10 . 183 

hydroimidodisulphonate, 8. 664 

hydrophosphate, 3. 880, 882 

colloidal, 8. 882 

dihydrated, 8. 882 

sosquihydrated, 8. 882 

hydroselenide, 10 . 775 
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Calcium hydroseleiiite, 10. 825 

monohydrato, 10. 825 

hydrosulphide, 8. 750 

hydrosulphite, 10. 283 

hydrotetrasulphate, 8. 783 

hydrotrioxyselenophosphate, 10. 932 

hydrotrisulphate, 8. 783 

hydroxide, 8. 673 

homihydrated, 8. 675 

monohydrated, 8. 676 

properties, chemical, 8. 635 

physical, 8. 681 

solubility, 8. 677 

hydroxycarbonate, 8. 839 

hydroxycolumbatosilicato, 6. 839 

hydroxyhexai)hosphate, 8. 903 

hydroxyhydrosulphide, 8. 755 

hydroxyhypochlorites, 2. 272 

hydroxylamite, 8. 290 

hydroxymetasulphoantimoiiite, 9 . 542 

hydroxynitrate, 8. 861 

— r — hydroxyiiitrilodisulphonate, 8. 676 

hydroxyphosphate, 8. 902 

hydroxythiocarbonato, 6. 115 

hypoantimonate, 9 . 437 

hypobromite, 2. 273 

hypotdilorito, 2. 272 

hypoiodito, 2. 273 

hyponitrito, 8. 414 

totrahydrate, 8. 414 

hyjoophospliate, 8. 937 

hypophosphite, 8. 883 

hyposulphite, 10. 1 82 

homitrihydrate, 10. 182 

hypovanadatodeca vanadate, 9 . 793 

hypovaiiadatophospliate, 9 . 826 

hypovanadatovanadato, 9 . 770 

imide, 8. 260 

iodatachromate, 11. 270 

iodate, 2. 347 

hydrated, 2. 347 

iodide, 8. 734 

hexahydrated, 3. 735 

iodoarsonatoapatite, 9 . 263 

iodoboraie, 5. 44 

iodochloride, 3. 738 

iodophosphate, 3. 897 

iodoplatinate, 16. 390 

iodotriorthoarsenate, 9 . 263 

— iodotriorthovanadate, 9 . 263 

vanadatiodapatite, 9 . 814 

iron alloys, 13. 541 

titanatocolumbate, 9 . 867 

isoperpylstannonate, 7. 410 

isotetrahydroborododecatungstate, 5. 

110 

isotopes, 8. 648 

lanthanum carbonate, 5. 666 

lazulite, 6. 370 

lead chlorovanadatophosphate, 9 . 827 

chromates, 11. 304 

iodide, 8. 738 

molybdate, 11. 566, 569 

orthoantimonate, 9 . 459 

orthoplumbate, 7. 700 

orthotitanatotetrantimonite, 9 . 

433 

phosphatomolybdate, 11. 671 

sulphatohydrosilicate, 6. 890 

sulphide, 7. 797 


Calcium lead trioxy dichloride, 7. 743 

trithiosulphate, 10. 552 

light, 1. 326 

lithium carbonate, 3. 844 

metasilicate, 6. 366 

orthosilicate, 6. 365 

phosphat-o, 8. 878 

magneside, 4 . 685 

magnesium alloys, 4 . 685 

aluminatoforrite, 18. 921 

arsenate, 9 . 179 

carbonate, 4 . 371 

chloride, 4 . 309 

cobalt arsenate, 9 . 230 

dialuminium dihydrotriorthosili- 

cate, 6. 718 

dihydro-orthodisilujate, 6. 420 

dimetasilicate, 6. 410 

€innealuminoxyaluminotrisilicate, 

6. 816 

fluorthoarsenato, 9 . 258 

hexaborate hexahydrated, 5. 100 

hydroxy arsenate, 9 . 180 

load manganese orthoarsenate, 9. 

222 

manganese arsenate, 9 . 222 

orthosilicate, 6. 408 

potassium sulphate, 4 . 344, 345 

trihydrohexaluminoxyalumino- 

triorthosilic-ate, 6. 817 

manganato, 12. 289 

manganese alloy, 12. 205 

arsenate, 9 . 221 

ferric? triarsenate, 9. 228 

metasilicate, 6. 897 

orthodisilicate, 6. 895 

orthosilicates, 6. 894 

manganic? ferric permanganite, 12. 280 

manganitomanganate, 12. 290 

manganous (carbonate, 12. 439 

chloride, 12. 368 

ferrous motasilioato, 6. 917 

phosphate, 12. 454 

tetrabromide, 12. 383 

rnorcuriate, 4 . 780 

mercuric carbonate, 4 . 982 

hoptanitrite, 8. 495 

hexabromide, 4 . 894 

hexiodide, 4 . 938 

imidochlorosulphoriato, 8. 658 

imidosulphonate, 8. 658 

imidototraoxysulphonato, 8. 657 

oxynitrate, 4 . 997 

tetrabromide, 4 . 894 

tetraiodido, 4 . 939 

octohydrated, 4 . 939 

thiosulphate, 10. 549 

mesodisilicate, 6. 347 

dihydra ted, 6. 361 

mesotitanosilicate, 6. 841 

mesotrisilicate hydrated, 6. 363 

metaborate, 5. 87 

metachloroantimonate, 9 . 491 

metacolumbate, 9 . 865, 903 

dihydrate, 9 . 903 

metaferrite, 13. 911 

metaluminato, 5. 293 

metantimonate, 9 . 454 

metantimonite, 9 . 432 

metaphosphate, 3. 893 
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Calcium metapliimbato, 7. 698 

(lihydrated, 7. 698 

tetraliy<lratod, 7. 698 

fnfjtarHcnate, 9 . 172 

inetarsonite, 9 . 124 

iiietaHilicatc, 6. 847, 353 

dibydratod, 6. 359 

— hcrniliydratod, 6. 359 

lioniipontahydrated, 6. 360 

lioinitrihydrated, 6. 359 

hydrated, 6. 858 

rnoiiohyd rated, 6. 859, 861 

— pentitahydratod, 6. 860 

irK^taHulpharsoiiatoxymolybdato, 9.331 

inetaHulpharHciiite, 9 . 296 

inetaMuljdioctarHeiiite, 9 . 296 

inetaHuljdioennearsenito, 9 . 296 

nH'tatetrarBcniks 9 . 1 24 

iiH^tatitariate, 7. 52 

rnetatungstate, 11. 825 

ineta vanadate, 9 . 769 

totrahydrate, 9 . 769 

trihy (Irate, 9 . 769 

— ~~ nietazinjonate, 7. 136 
molybdate, 11. 560 

molybdenum oxytotrabromide, 11. 638 

monometaphoHphate, 3. 893 

inonosilieido, 6. 176 

monosulphide, 3. 740 

-- — raonothiox)hosj)hato, 8. 1069 

monoxide, 3. 653 

nickel alloys, 15. 205 

arsenate, 9 . 231 

sulphate, 15. 475 

niokclate, 15. 401 

— - nitrate, 3. 849, 850 

— and ethyl alcohol, 3. 855 

— dihydrated, 3. 850 

— — X)roijerties, chemical, 3. 860 

. physical, 3. 856 

solubility, 3. 850 „ 

tot rahy(i rated, 3. 850 

t-rihydrated, 3. 850 

iiitratosihcododecatungstato, 6. 877 

nitride, 8. 101 

nitrite, 8. 485 

nitritoporosmite, 15. 728 

nitrohydroxylarninate, 8. 805 

o(!curronce, 3. 622 

octamminochloride, 3. 716 

octerohoxaphosiihate, 8. 992 

octoborate dodecahydratod, 5. 98 

omieahydratod, 5. 92 

— - - octobromoaluminato, 5. 326 

~ “ octochlorodithallate, hexahydrated, 

5. 447 

octodecaiihlorotetraaluininate, 5. 322 

— octomercuride, 4 . 1032 
octomolybdate, 11. 696 

' orthoarsenate, 9 . 167 

orthoarsenite, 9 . 124 

orthoborate, 5. 87 

orthoboratodichloride, 5. 141 

orthocolumbato, 9 . 865 

• orthodiplumbate, 7. 700 

orthodisilicate, 6. 364 

orthoferrite, 13. 911 

orthopentantalate, 9 . 914 

orthophosphate, 8. 866 

colloidal, 3. 866 


Calcium orthoposphate properties chemical, 

3. 868 

physical, 3. 867 

orthoplumbate, 7. 699 

tetrahydrated, 7. 699 

orthopyrophosphate, 3. 892 

orthosilicate, 6. 347, 351 

a-, 6. 352 

i?., 6. 352 

i8'., 6. 362 

y-, 6 . 352 

monohydrated, 6. 858 

trihydrated, 6. 359 

orthostannate, 7. 419 

orthosulpharsenate, 9 . 320 

orthosulpharsenite, 9 . 295 

- — — orthosulphoantimonato, 9 . 574 

orthosulphoantimonito, 9 . 542 

orthovanadate, 9 . 768 

osmate, 15 . 706 

oxide, higher, 3. 666 

magnesia-alumino, 5 . 295 

properties, chemical, 3. 663 

physical, 3. 660 

oxides, 3. 652 

oxy5?*fiehromate, 11 . 269 

oxybisphosphoryl trichloride, 8. 1026 

oxy bromide, 3. 730 

oxychloride, 3. 716 

oxychloroplatinates, 16 . 333 

oxychromate, 11 . 269 

oxychromite, 11. 198 

oxyhoxaphosphato, 3. 904 

oxyiodide, 3. 738 

oxymetaferrite, 13. 911 

oxynitrato, 3. 853 

dihydrated, 3. 853 

homihyd rated, 3. 853 

trihydrated, 3. 853 

oxy orthophosphate, 3. 903 

oxyorthosilicate, 6. 351 

oxyi^entasulphite, 10. 283 

oxypyrophosphorylchloride, 8. 1028 

oxysulphate, 3. 800 

oxy trichromate, 11 . 351 

oxy trisphosphoryl trichloride, 8. 1026 

paratrisilicate, 6. 347, 350 

paratungstate, 11. 818 

pentabromoantimonite, 9 . 496 

pentachlorobismuthite, 9 . 667 

pentahydroxychloroplatinate, 16 . 333 

pentaiodobismuthite, 9 . 677 

pentamercuric dodecaiodide, 4 . 939 

octohydratod, 4 . 939 

tetradecaiodide, 4 . 939 

pontamercuride, 4 . 1032 

pentapermanganite, 12. 277 

pentasulphide, 8. 765 

ponterasulphotetrarsenate, 9 . 320 

ponterohexaphosphate, 8. 992 

penterotetradecavanadate, 9 . 971 

pentitastannide, 7. 373 

perborate, 5 . 120 . 

perchlorate, 2, 399 

perohromate, 11 . 359 

percobaltite, 14 . 601 

perdichromate, 11. 369 

perhexatungstate, 11. 836 

periodates, 2. 412, 413 

periridite, 15 . 754 
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Calcium permanganate, 12. 334 

permanganite, 12. 277 

permonosulphomolybdate, 11. 653 

permonouranate, 12. 73 

pernickelite, 15. 400 

persulphate, 10. 478 

peruranate, 12. 73 

pervanadate, 9. 795 

phosphate, normal, 3. 866 

ternary, 3. 866 

tribasic, 3. 866 

phosphates, 3. 864 

phosphatoctotungstate, 11. 872 

phosphatodecatungstate, 11. 870 

phosphatohexatungstate, 11. 872 

phosphatosilicate, 6. 364 

phosphatosilicatos, 6. 826 

phosphatozirconate, 7. 165 

phosphide, 8. 841 

jihosphite, 8. 914 

platinum alloy, 16. 205 

plumbido, 7. 614 

— plumbito, 7. 668 

' — poly bromide, 3. 730 
polyiodide, 3. 737 

- -- polyplumbate, 7. 699 

— polysolonide, 10. 775 
... — polysulphido, 3. 752 

jiotassium aluiniriatos, 5. 294 

aluminium triinesodisilicate, 6. 

746 

ammonium disulphato, 3. 812 

— arsenato, 9. 173 

carbonate, 3. 845 

- _ chromate, 11. 269 

dihydrate, 11. 269 

monohydrate, 11. 269 

cobalt nitrite, 8. 505 

— deuterotetra vanadate, 9 . 771 

dialuminium pontamesodisili- 

cate, 6. 747 

dimetaphosjihate, 3. 894 

— disulphate, 3. 807 

- — hoxasulphato, 3. 808 

hytlrodimotasilicate, 6. 369 

— - — nick€)l nitrite, 8. 512 

sulphate, 15. 475 

nitrite, 8. 488, 501 

orthopertantalate, 9 . 914 

pentaearbonate, 3. 845 

perorthocolumbatc, 9 . 870 

])hosiDhato, 3. 877 

phosphatohemipentamoly bdate , 

11. 669 

phosphatoplumbate, 7. 886 

phosphatostaimato, 7. 483 

phosidiatothorate, 7. 253 

phosphatotitanate,’ 7. 97 

pyrophosphate, 3. 892 

quinquamonochromate, 11. 270 

hemiheiitahydrato, 11. 270 

selenate, 10. 862 

seximonochr ornate, 11. 270 

sodium carbonate, 3. 846 

sulphatochromates, 11. 269 

thiosulphate, 10. 544 

tribromide, 8. 732 

trichloride, 3. 719 

trisulphate, 3. 806 

preparation, 8. 626 

VOL. XVI. 


Calcium properties, chemical, 8. 637 

physical, 8. 631 

pyroantimonate, 9 . 455 

pyroarsenate, 9 . 170 

pyroarsenite, 9 . 124 

pyrocolumbate, 9 . 865 

— — pyrophosphate, 3. 891 

tetrahydrated, 3. 891 

" - pyrosulpharsenate, 9 . 320 

— ' - - pyrosulpharsenatoxyrnolybdate, 9 . 33 1 
pyrosulpharsenate, 9 . 295 

pyrosulphoantirnonite, 9 . 542 

pyrosulphate, 10. 446 

- pyrotantalate, 9 . 903 
“ - pyrotellurite, 11. 80 

pyro vanadate, 9 . 769 

dihydrate, 9 . 769 

— _ enneahydrate, 9 . 769 

— rare earth columbato tantalate, 9 . 904 
orthocolumbato tantalate, 9. 

904 

relations Ba, Sr, 3. 907 

rubidium disulphato, 3. 810 

trisulphate, 3. 810, 811 

— - ruthenate, 15. 518 

selenate, 10. 861 

dihydrate, 10. 861 

hemihydrate, 10. 862 

hemitrihydrate, 10. 862 

selenide, 10. 774 

selenite, 10. 826 

• tritatetrahydratc, 10. 825 

selenium trioxyoctochlonde, 10. 910 

selonotrithionato, 10. 928 

sesquiborato, 5. 90 

- " sesquisilicato, 6. 347 

— silicate hydrated, 6. 358 
silicide, 6. 176 

silicocyanaimdo, 6. 178; 8. 115 

silicocyanide, 6. 178 ; 8. 115 

silicodecatungtttate, 6. 882 

silicodinitrido, 8. 115 

silicododecamoly bdate, 6. 870 

siliconitride, 8. 115 

silicophosphato, 3. 873 

silicostannate, 6. 883 

silieotitanate, 7. 54 

silicozirconates, 6. 855 

silver alloys, 4 . 685 
chloride, 3. 720 

— nitrite, 8. 488 

sodalites, 6. 583 

sodium aluminium siilphatotriortho- 

silicate, 6. 584 

and aluminium fluoriilcs, 5. 308 

--- arsenato, 9 . 173 

carbonate, 3. 866 

dihydroxytotrasulphate, 3. 806 

dimetaphosphate, 3. 894 

— disulphate, 3. 805 

fluozirconatosilicate, 6. 857 

hexafluoaluminate hydrated, 5. 

309 

— hoxametaphosphato, 3. 895 

hoxarsenato, 9 . 173 

„ hydrotrimotasilicate, 6. 367 

imidodisulphonate, 8. 654 

magnesium fiuoaluminate, 5. 309 

manganese hydrotrimetasilicate , 
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Calcium sodium manganous ferrous phos- 
phate, 12. 455 

nitratodithioHulphate, 10. 544 

octoxyfluodicolumbato, 9. 874 

orthoportantalate, 9. 914 

paratiingstate, 11. 818 

pontabrornide, 3. 732 

pontanietasilicate, 6. 366 

pentasulphate, 8. 804 

pororthocolumbate, 9. 870 

phosphate, 8. 878 

— „ potassium trimetasilicate, 6. 372 

pyroantimonate, 9. 456 

pyrophosphate, 3. 892 

selenato, 10. 862 

silicatozirconatocolurnbate, 9.867 

totra8ul])hate, 8. 805 

— thiosulphate, 10. 544 

titanium orthosilicate, 6. 844 

zirconatosilicate, 6. 858 

. - titanosilicate, 6. 843 

— trihydroxyzirconatometasilicate, 

6. 856 

_ — trirnotaphosphate, 3. 894 

triRulphato, 3. 805 

zirconatometasilicate, 6. 858 

zirijoniurn chlorotrimesotrisili- 

cate, 6. 857 

chlorotriorthosilicate, 6. 857 

colurnbatosilicato, 6. 858 

- - - a-stannate, 7. 418 

pontahydrato, 7. 419 

totrahyc Irate, 7. 419 

- ' trihydrato, 7. 419 

stannic borate, 5. 105 

stannide, 7. 373 

— — strontium carbonate, 3. 846 

phosphatoarsenate, 9, 171 

sodium carbonate, 3. 846 

subcarbide, 5. 858, 860 

“ — subchlonde, 3. 713 

suboxide, 3. 653 

sulphaluminate, 5. 331 

sulphainidate, 8. 662 

- sulphate, 3. 760 

anhydrous, 3. 763 

colloidal, 3. 763 

dihydrated, 3. 763 

hoTTiihydrated, 3. 763 

preparation, 8. 763 

- properties, chemical, 3. 798 

physical, 8. 792 

solubility, 8. 777 

sulphatoaluminate, 5. 353 

sulphatocjarbonatometasilicate, 6. 365 

sulphatoplumbite, 7. 821 

sulphatostannate, 7. 479 

properties, chemical, 3. 742, 744 

physical, 3. 742, 750 

— — sulphides, 3. 740 

■ sulphirnide, 8. 664 

sulphite, 1. 520 ; 10. 283 

photoluminescence, 3. 745 

sulphometastamiate, 7. 476 

sulphomolybdate, 11. 652 

sulphorthostannate, 7. 476 

sulphosilicate, 6. 987 

Bulphotellurite, 11. 113 

sulphotrimolyMate, 11. 652 

sulphovanadites, 9. 816 


Calcium sulphuryl phosphate, 10. 233 

tellurate, 11 . 93 

telluride, 11. 49 

tellurite, 11. 80 

tetraborate, 5. 91 

tetrachlorobariate, 3. 720 

tetrachlorobismuthous acid, 9. 667 

tetrachloroplumbate, 7. 730 

tetrachromate, 11. 362 

tetrachromitochromite, 11 . 269 

tetrafemo enneahydroxy arsenate, 9 . 

228 

tetraferrite, 13. 911 

tetraliydrometatrisilicate, 6. 363 

tetrahydrosilicododecatungstato, 6. 

877 

tetrahydroxy orthoborate, 5. 88 

tetrahydroxyoxy trisulphide, 3. 757 

tetrahydroxyperthiocarbonate, 6. 131 

tetrahydroxythiocarbonate, 6. 125 

decahydrated, 6. 126 

hoptahydrated, 6. 126 

tetramercuride, 4 . 1033 

tetrametaphosphate, 8. 894 

octohydrated, 3. 895 

tetrammine, 8. 248 

tetramminoaeetylenecarbido, 5. 863 

tetramminochloride, 8. 716 

tetramolybdate, 11. 593 

tetranitritoplatinite, 8. 520 

tetraphosphate, 3. 892 

tetraselenito, 10 . 825 

tetrasulphide, 3. 763 

tetrasulphoniodide, 3. 737 

tetrasulphorthosulpharsenite, 9 . 295 

tetrasulphuryldiiodide, 10 . 691 

tetratritamercuride, 4 . 1033 

tetrauranyl tricarbonate, 12. 115 

tetrerodeca vanadate, 9 . 771 

tetreropentasilicato, 6. 365 

totrah yd rated, 6. 365 

trihydrated, 6. 365 

tetroxide, 3. 672 

thallide, 5. 427 

thallous chloride, 5. 441 

disulphate, 5. 466 

thiophosphate, 8. 1065 

thiosulphate, 10 . 541 

titanic sulphate, 7. 94 

titanium oxysulphide, 7. 91 

titanyl orthosilicate, 6. 840 

trialuminide, 5. 235 

triantimonate, 9 . 444 

triarsenatototravanadate, 9 . 201 

triferric enneahydroxydiarsenate, 9 . 

227 

trimagnesium silicate, 6. 404 

trimetaboratodibromide, 5. 141 

trirnetaboratodichloride, 5. 141 

trimolybdate, 11 . 589 

trioxychromite, 11 . 198 

trioxyorthoarsenate, 9 . 167 

trioxytrisulphatodialurninate, 5. 294 

tripentitasilicate, 6. 350 

tripennanganite, 12 . 277 

triphosphate, 3. 892 

triplumbide, 7. 614 

trisilicodialuminide, 6. 185 

trisilicophosphate, 3. 873 

trisilicotetraluminide, 6. 185 



GENERAL INDEX 483 


Calcium tristannido, 7. 373 

trisulphatarsenite, 9 . 333 

trisulphatodialuminate, 6. 294 

tritadiamide, 8. 260 

tritapermanganite, 12. 277 

— — triterohexavanadate, 9 . 770 

triterotetraplumbate, 7. 700 

trithallide, 6. 427 

trithionate, 10. 609 

trithiophosphate, 8 . 1067 

tritungstate, 11. 811 

timgstate, 11. 783 

ultramarine, 6. 589 

uranate, 12. 63 

— ■ — uranatovanadate, 12. 69 

uranium hydroxydisulphotetraura- 

nate, 12. 98 

iron deuterohexacolumbate, 9 . 

905 

titanocolumbate, 9 . 905 

metacolumbate, 9 . 904 

red, 12. 98 

titanocolumbate, 9 . 906 

uranous dipbospbate, 12. 1 30 

bexacbloride, 12. 83 

uranyl aluminium silicate, 6. 883 

— arsenate, 9. 216 

dicarbonate, 12. 115 

dccabydrate, 12. 115 

icosibydrate, 12. 115 

dioxytetrapbospbate, 12. 136 

bydropbospbate, 12. 136 

dibydrate, 12. 136 

tetrabydrate, 12. 136 

tribydrate, 12. 136 

ortbodisilicate, 6. 883 

pentafluorido, 12. 79 

— pbo8i)bate, 12. 18, 134 

sulphate, 12. 1 10 

tantalocolumbate, 9 . 867 

tetracarbonate, 12. 115 

uses, 3. 644 

vanadatobroinowagnerito, 9 . 813 

vanadatopyromorpbito, 9 . 827 

vanadatotungstate, 9 . 787 

vanadyltrifluonde, 9 . 801 

wagnorite, 3 . 897, 902 ; 4 . 388 

yttrium uranyl deutorotetracolum- 

bate, 9 . 904 

titanocolumbate, 9 . 904 

■ zinc alloys, 4 . 685 

hyposulphite, 10. 183 

zincate, 4 . 530 

zincide, 4 . 687, 685 

(di)calcium dialuminate, 5. 292 
dialuminium pentametasilicate, 6. 

739 

diborato, §. 87 

bexaborate, 5. 90 

heptahydrated, 5. 90 

pentabydrated, 5. 90 

hexaferrite, 18. 911 

lead trimetasilicate, 6. 888 

magnesium silicate, 6. 403 

potassium cadmium sulphate, 4 . 640 

zinc sulphate, 4 . 640 

r- sodium decaborate hexadecahydrated, 

5. 93 

octohydrated, 5. 94 

zinc ortbodisilicate, 6. 444 


(l)enta)calcium dimagnesium silicate, 6. 404 

hexaferrite, 13. 911 

bexaluminate, 5. 292 

potassium tetrafluohexarnetasilicato, 

6. 369 

(tetra)calcium decarborate, 5. 89 

dialuminate, 5. 290 

bexaluminate, 5. 292 

hexaplumbic dihydroxytriorthosdi- 

cate, 6. 888 

(tri)calcium decaborate enneabyd rated, 5. 
91 

decaluminate, 5. 293 

dialiuninate, 5. 291 

ferrous tetramotasilicate, 6. 405 

imidodisulpbonato, 8. 654 

magnesium orthosilicate, 6. 409 

Calcopyrite X-radiogram, 1. 642 
Calcouranite, 12. 134 
Calcspar, 3. 622, 814 
Calcuranite, 3. 623 
Calcvorborthite, 9 . 767 
Calderito, 6. 921 
Caledonite, 7.819 
Calgoorlite, 4 . 697 
Caliche, 2. 17, 803 

azufrado, 11. 249 

Calicheras, 2. 803 
Calif ornite, 6. 726 
Calimia, 4 . 408 
Calitzenstein, 4 . 613 
Call, 11. 673 
Callaina, 5. 368 
Callainito, 5. 155 ; 8. 733 
Callaica, 5. 368 
Callaite, 5. 155 
Callilite, 9 . 589 
Calomel, 2. 15 ; 4 . 697, 797 
Calor coelestis, 1. 55 
Calorie, 1. 693, 698, 699 

Big, 1. 699 

Oram, 1. 699 

Kilogram, 1. 699 

Pound, 1. 699 

Calorito, 15. 245 
Calotype process, 3. 416 
Calvonignite, 12. 266 
Calyptohte, 6. 857 ; 7. 100 
Calx, 1. 55 

antimonii alba, 9 . 452 

clota, 9 . 420 

• martis jiblogisto juncta, 14. 390 

plumbi acrata, 7. 846 

dulcis, 7. 856 

Campylite, 9 . 4, 261, 262 
Camsellito, 5. 97 ; 6. 451 
Canaanito, 6. 409 
Canal rays, 5. 42, 47 
Canbyite, 6. 908 ; 12. 529 
Cancrinite, 6. 580 

lime, 6. 582 

Candite, 5. 297 
Canfieldite, 7. 275, 283 
Canizzarite, 9 . 694 
Cannizzarite, 9 . 692 
Canton’s phosphorus, 8. 740 
Capacity factor of energy, 1. 712 
Capillary electrometer, 1. 1016 
Capillose, 15. 435 
Capnite, 4 . 643 
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Caporcianite, 6. 738 

8oda, 6. 740 

Cappelenite, 5. 514 

Caput inortuum, 1. 55 ; 10. 351 ; 13. 781 
Caracolito, 7. 491 
Carat, 3. 532 ; 5. 712 

international, 5. 712 

Carbamic* acid, 2. 792 

Carbazide ferrohoptanitroKyltrisulphide, 8. 
442 

Carbazot-silicium, 8. 115 
Carbi<le carbon, 5. 895 

- — — cor bi tic, 12. 847 

“ tungsten steels, 13. 634 
(’arbides, 5. 844 
Carbocorine, 5. 521 
Carbolic acid, 13. 613, 615 
(.Wboii, 5. 710; 12. 528 

acetylene disulphide, 6. 113 
action oxygon, 5.811 
water, 5. 811 

- — adsorption gases, 5. 789 

- - — from soln., 5. 799 

- - a-, 5. 747 

allotropic states, 5. 718 

amide, 8. 262 

amorphous, 5. 744 

preparation, 5. 744 

properties, physical, 5. 755 

- — annealing, 12. 858 

' arsenide, 9. 68 ' 

atom, disintegration, 5. 843 

tetrahedron, 1. 214 

- -- atomic number, 5. 843 
weight, 5. 837, 840 

- benzene, 5. 721 
jS-, 5. 747 

- — blacks, 5. 749 

- - boride, 5. 26, 870 

carbide, 5. 895 

carbonyl disuliihide, 6. 113 

colloidal, 5. 752 

combined, 5. 895 ; 12. 860 

comiiounds m air, 8. 1 0 

- ~ - constitution, 5. 837 

diffusion in iron, 12. 738 

- - dioxide, 5. 904 

action electric sparks, 6. 62 

heat, 6. 61 

light, 6. 61 

radium I’adiations, 6. 62 

silent discharge, 6. 63 

as a solvent, 6. 69 

— assimilation by plants, 6. 12 

decomposition, 6. 61 

formation, 6. 15 

history, 6. 1 

hydrates, 6. 50 

ennea-, 6. 51 

homi-, 6. 50 

. hexa-, 6. 61 

octo-, 6. 51 

in air, 8. 7 

natural waters, 6. 6, 51 

occlusion in solids, 6. 67 

occurrence, 6. 2 

origin atmospheric, 6. 4 

physiological action, 6. 74 

preparation, 6. 15 

properties, chemical, 6. 61 


Carbon dioxide properties, physical, 6. 19 

solubility, 6. 47 

uses, 6. 75 

dipentitasulphido, 6. 87 

diselenide, 10. 783 

disulphide, 6. 87, 96 ; 13. 613 ; 16. 276 

and CO 2 , 6. 32 

hydrogen, 1. 304 

effect on catalysis, 1. 487 

history, 6. 94 

occurrence, 6. 94 

physiological action, 6. 116 

preparation, 6. 94 

properties, chemical, 6. 106 

physical, 6. 98 

purification, 6. 94 

reactions, 6. 116 

uses, 6. 116 

disulphohexabromide, 6. 89 

disulphoselenohexabromide, 10. 920 

disulphotetrabromide, 6. 110 

ditellurido, 11. 54 

ditritasulphide, 6. 87, 88 

ditrit oxide, 6. 905 

enneadodecitoxido, 5. 906 

ethylene disulphide, 6. 113 

graphite, 5. 895 

hardening, 5. 895 ; 12. 860 

hexaboride, 5. 26 

history, 5. 70 

- — hydrosulphide, 6. 1 1 1 

- ~~ hydrosulphotrisulphonate, 6. 92 

iron alloys, see Iron-carbon alloys 

system, 12. 796 

equilibrium, 12. 796 

isotopes, 5. 843 

molecule, 5. 839 

rnonoboride, 6. 27 

monosulphide, 6. 87, 89 

monoxide, 5. 904 

history, 6. 907 

occurrence, 6. 909 

preparation, 5. 909 

properties, chemical, 5. 927 

physical, 5. 915 

solubility, 5. 923 

nitride, 6. 887 ; 8. 116 

occurrence, 5. 715 

oxycarbide, 5. 905 

oxychloride, 5. 962 

oxygen iron, 12. 621 

hydrogen system, 12. 630 

oxysulphide, 6. 971 

pentitadiselenide, 10. 783 

phosphide, 8. 846 

phosphinodioxide, 8. 816 

phosphinodisulphide, 8. 815 

properties, chemical, 5. 821 

physical, 5. 765 

pseudo-, 5. 721 

quadrantosulphide, 6. 87 

self -oxidation, 5. 812 

sesquisulphide, 6. 87 

silicide, 6. 875 

silicides, 6. 186 

solubility in iron, 12. 809 

suboxide, 5. 906 ||f 

sulphides, 6. 87 

Bulphoselenide, 10. 919 

sulphotelluride, 11. Ill 
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Carbon temper, 5. 739 ; 12. 858 

tetrachloride, 13. 615 

totritasolonide, 10. 783 

tetritaaulphide, 6. 87 

trihemisiilphide, 6. 87, 89 

trithiobrornide, 6. 326 

valency, 5. 837 

Carbonado, 5. 720 
Carbonate of copper, blue, 3. 7 

green, 3. 7 

silver, 15. 210 

Carbonates, 6. 72 
Carbonatoapatite, 3. 896 
Carbonatomarialite, 6. 764 
Carbonatomeionite, 6. 764 
Carbonic acid, 6. 2, 72, 119 
Carbonyl bromide, 5. 970 

clilorobromide, 5. 970 

cuprous chloride, 3. 162 

fluoride, 6. 970 

halides, 5. 962 

ruthenium bromide, 15. 537 

sulphide, 5. 971 

Carbonyls, 5. 950 
Carborundum, 5. 876 

fire sand, 5. 878 

X-radiogram, 1. 642 

Carboail, 6. 2i9 

Carbrox, 5. 750 

Carbuncle, 3. 117 ; 6. 740 

Carbunculus, 5. 295 ; 6. 714 

Carbure, 5. 844 

Carburet of potassium, 5, 847 

Carburization iron, 12. 725 

Carelinite, 9 . 589 

(Darios of bronze, 3. 76 

Carlosito, 6. 843 

Carlsbad twinning, 6. 670 

Carmonite, 3. 210 

Carmine spar, 9 . 4, 228 

Carminite, 7. 491 ; 9 . 4, 228 ; 12. 529 

Camallite, 2. 15, 430 ; 4. 252, 298 ; 7. 8« 

ammonium, 4. 306 

bromo, 4. 314 

iodo, 4. 317 

— caesium, 4. 308 

rubidium, 4. 308 

(^amat, 6. 472 
Carnatite, 6. 693 
Carnogieite, 6. 570, 695 
Carneigietite, 6. 662 
Camelian, 6. 139 

Carnotite, 3. 902 ; 6. 835 ; 7. 896 ; 9. 7( 
715 ; 12. 4 

calcium, 9 . 789 

potassium, 9 . 788 

Carnot’s equation, 1. 720 

principle, 1. 713 

Carolathine, 6. 497 
Carolinium, 7. 174, 209 
Carolonium, 5. 504 
Caron’s cement, 12. 737 
Caro’s acid, 10. 449, 482 
Carpholite, 6. 900 ; 12. 149 
Ca^hosiderite, 12. 529 ; 14. 328, 344 
Ca^^ostilbite, 6. 709 
Ca^blite, 6. 473 
Carposiderite, 14. 334 
Carrara marble, 3. 815 
Carrollite, 14. 424, 757 ; 15. 9 


Carthusian powder, 9 . 513 

Caryinite, 3. 623 ; 4. 252 ; 7. 491 ; 9 . 222 ; 

12. 149, 160 
Carynite, 9 . 4 
Caryocerite, 5. 514 
Caryopilite, 6. 897 ; 12. 149 
Cascade furnace, 4. 701 
Case hardening, 12. 737 
Cassel brown, 13. 887 
Cassel’s green, 12. 289 

yellow, 7. 742 

Cassenite, 6. 663 
Cassiojieium, 5. 505, 705 
Cassiterite, 5. 530 ; 7. 394, 896 

tantalum, 7. 394 

X-radiogram, 1. 641 

Cassiteros, 7. 276, 277 ; 16. 1 
Cassitcrotantalite, 9 . 909 
Cassius, Purple of, 3. 564 
Cast iron, 12. 712 

alloy, 12. 597, 708, 709 

black heart, 12. 709, 724 

charcoal hearth, 12. 709 

grey, 12. 596, 708 

malleable, 12. 709 

mottled, 12. 596, 708 

non -magnetic, 13. 257 

refined, 12. 709 

white, 12. 596, 708, 713 

heart, 12. 709, 724 

Castanito, 12. 529 ; 14. 328, 332 
Castellite, 6. 831 
Castelnaulite, 5. 527 
Castillite, 10. 694, 795 ; 14. 189 
Casting, temperature of, 12. 721 
Castor, 7. 896 
Caswellite, 6. 608 ; 12. 149 
Cat-gold, 6. 604 

silver, 6. 504 

Catalan forge, 12. 582 

Catalysis, 1. 325, 357, 936 ; 2. 143 ; 16. 154 

adsorption theory, 16. 153 

atomic distortion theory, 16. 153 

by contact, 1. 486 

hydrochloric^ acid, 2. 196 

— condensed film theory, 16. 153 

contact, 16. 152 

dissociation, 10. 673 

heterogeneous, 16. 152 

homogeneous, 16. 1 52 

inhibitors, 16. 154 

intermediate compound theory, 16. 152 

mechanism of, 1. 488 

molecular distortion tlieory, 16. 1 53 

multifile adsorption tln^ory, 16. 153 

negative, 1. 358 ; 16. 154 

promoters, 16. 154 

pseudo-, 10. 673 

Catalyst poisoning, 16. 154 
Catalysts, 1. 937 

negative, 1. 938 

poisoning of, 1. 937 

Catalytic reactions, 1. 358 
Cataphoresis, 3. 541 
Cataphorite, 6. 821 ; 12. 529 
Catapleiite, 5. 512 ; 6. 855 ; 7. 100 
Catarinite, 12. 529 ; 15. 5 
Cataspilite, 6. 619, 811 
Catharinito, 16. 4, 5, 256 
Cathkinito, 6. 432 
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Cathode, 1. 93 

rays, 4. 25 

Cation, 1. 93 

Cat’s-eye, 4. 206 ; 6. 139, 913 
Cause, 1. 13, 67 
Caustic alkali, 2. 495 

alkalies, 2. 421 

lime, 8. 619, 653 

Caustififsation, 2. 497 

ionic theory, 5. 498 

molecular theory, 2. 498 

Cavolinito, 6. 569, 585 
Cawk, 3. 762 

Cazo process extraction silver, 3. 303 

Cobollito, 6. 754 

(!!eilinite, 6. 426 

Celadoiiito, 6. 920 

C'OleHtiiio, A 762 

uses, 3. 802 

Colite, 6. 556 
Coll, (Iriesheim’s, 2. 35 
- Solway's, 2. 36 

Sueur’s, 2. 35 

Cellarins’ receiver, 2. 163 
(Cellular structure metals, Quincke’s theory, 
1. 603 

Colsian, 6. 662, 698, 706 
Colsite, 14. 542 
Celtia, 5. 706, 708 
Celtium, 5. 498, 708 ; 7. 166 

hydroxide, 6. 708 

oxide, 5. 708 

Cement, 6. 553 

British, 6. 554 

clinker, 6. 554 

copper, 3. 30 

Keene’s, 3. 776 

Mack’s, 3. 776 

— Parker’s, 6. 554 

- — ])la8ters, 3. 775 

Portland, 6. 554 

— Homan, A 554 

" -- Scott’s selenitic, 3. 776, 800 

steel, 12. 753 

Cementation, 3. 30 ; 12. 736 

iron, 12. 736 

process gold parting, 3. 508 

steel, 12. 736 

Cementite, 12. 528, 797, 860 

granular, 12. 847 

spheroidizing, 12. 851 

Cernentstahl, 12. 753 
Conosite, 5. 514 
Centibar, 1. 150 
Centrallassite, 6. 362 
Centre of symmetry, 1. 614 
Ceramic art, 6. 513 
Cerargyrate, 2. 15 ; 3. 300, 390 
Cerasite, 6. 808 ; 7. 739 
Cerbolite, 4. 342 
Cererito, 6. 507 
Cer-homilite, 6. 451 
Ceria, 5. 501, 626 

isolation, 5. 550 

preparation, 5. 587 

Ceric ammonium dihydroctodecamolyb- 
date, 11. 600 

dodecamolybdate, 11. 600 

nitrate, 5. 673 

sulphate, 5. 662 


Ceric aniline dodecamolybdate, 11. 600 

caesium nitrate, 5. 673 

carbonate, 5. 660 

cerous sulphate, 5. 662 

chloride, 5. 641 

cobalt decafluoride, 14. 607 

cobaltic hexamminosulphate, 14. 791 

cobaltous nitrate, 14. 828 

decachromite, 11. 200 

dichromite, 11. 200 

dihydroarsenate, 9 . 187 

fluoride, 5. 637 

heptitoctochromite, 11. 200 

hydroarsenate, 9 . 187 

hydro -orthophosphate, 6. 676 

hydroxide, 5. 632 

colloidal, 6. 632 

hydrosol, 5. 632 

hydroxynitrate, 5. 672 

iodate, 2. 354 

lanthanum sulphate, 5. 662 

magnesium nitrate, 5. 674 

manganous nitrate, 12. 446 

molybdate, 11. 564 

neodymium sulphate, 6. 662 

nickel nitrate, 15. 492 

nickelous decafluoride, 15. 405 

nitrate, 5. 672 

octodecaohromite, 11. 201 

oxide, 5. 629 

oxy carbonates, 5. 666 

oxychloride, 5. 640, 641 

oxy sulphate, 5. 662 

oxytetrasulphate, 5. 661 

pentitadichromite, 11. 200 

perchlorate, 2. 402 

potassium nitrate, 5. 673 

sulphate, 5. 662 

praseodymium sulphate, 5. 662 

pyrophosphate, 5. 676 

rubidium nitrate, 5. 673 

selenite, 10. 831 

silver dodecamolybdate, 11. 600 

sulphate, 5. 662 

sodium dodecamolybdate, 11. 600 

— — sulphate, 5. 662 

Buljihate, 5. 661 

tetrachromite, 11. 200 

thallium sulphate, 5. 662 

tritoctochromite, 11. 200 

zinc nitrate, 5. 674 

Cerine, 5. 509 

Ceriododecamolybdates, 11. 600 
Cerite, 5. 496, 507 ; 7. 100 ; 12. 6 
Cerium aluminide, 5. 608 

amalgams, 5. 607 

analytical reactions, 5. 608 

antimony alloys, 9 . 409 

apatite, 5. 675 

arsenide, 9 . 68 

atomic number, 5. 622 

weight, 5. 621 

azide, 8. 364 

bismuthide, 5. 604 

borotungstate, 5. 110 

bromate, 2. 365 

cadmium alloys, 5. 607 

calcium alloys, 5. 606 

phosphatosilicate, 6 . 836 

silioozircatotantalate, 6 . 869 
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Cerium carbide, 5. 873, 885 

chlorotungstates, 11. 852 

copper alloys, 6. 605 

cupride, 5. 605 

cuprous disulphite, 10. 302 

dithiosulphate, 10. 549 

dialuminide, 5. 608 

diamminotrichloride, 6. 640 

dibismuthide, 5. 604 ; 0. 638 

dinitrido, 8. 121 

dioxide, 5. 629 

dioxysulphate, 6. 651 

distannide, 7. 385 

disulphide, 5. 649 

dodecamminotrichloride, 5. 640 

enneamagneside, 5. 606 

epidote, 5. 510 

fluosilicate, 6 . 954 

gold alloys, 5. 606 

hemialuminido, 6. 608 

hemicupride, 5. 605 

hemistannido, 7. 385 

hemitristannide, 7. 385 

hernizincide, 5. 607 

hexacujjride, 5. 605 

hydrazine sulphate, 5. 659 

hydride, 5. 601 

hydroxy lamine sulphate, 5. 659 

hyponi trite, 8. 416 

hypophosphite, 8. 886 

icosiamminotrichloride, 5. 640 

iodide, 6. 646 

iron alloys, 18. 557 

magneside, 5. 606 

mercury alloys, 5. 607 

inetaborate, 5. 104 

metoxide, 5. 633 

monobisniuthide, 9 . 638 

monoxide, 5. 625 

nickel alloys, 15. 232 

nitride, 8. 120 

nitrites, 8. 496 

nitrohydioxylarninate, 8. 306 

occurrence, 5. 587 

octamminotrichloride, 5. 640 

oxalicum medicinale, 5. 543 

oxycarbide, 5. 873 

oxychloride, 5. 641 

oxysulphide, 5. 650 

paraoxide, 5. 633 

platinum alloys, 16. 211 

preparation, 5. 589 

properties, chemical, 5. 601 

physical, 5. 591 

pyridine sulphate, 6. 659 

quadrantomagneside, 5. 606 

quadrantozincide, 5. 607 

quinoline sulphate, 5. 659 

selenide, 5. 603 

sesquioxide, 5. 626 

silicate, 6 . 826 

silicide, 6. 604 ; 6 . 185 

silicododecatungstate, 6 . 880 

silver alloys, 5. 606 

sodium alloys, 5. 605 

phosphatosilicate, 6 . 835 

solubility of hydrogen, 1. 307 

sulphate basic, 5 . 651 

dodecahydrated, 5 . 652 

enneahydrated, 5. 652 


Cerium sulphate hexahydrate, 5. 653 

octahydrate, 5. 652 

pentahydrate, 5. 653 

totrahydrate, 6. 653 

— sulpha t os tannate, 7. 479 

sulphide, 5. 603, 648 

sulphite, 10. 302 

tetrachloride, 5. 641 

tetracupride, 5. 605 

totrafluoride, 5. 637 

tetraluminide, 5. 607 

tetramminotrichloride, 5. 640 

tetritamagneside, 5. 606, 607 

— “ tetroxide, 5. 666 

thorium nitrate, 7. 251 

sulphate, 7. 247 

tribismuthide, 5. 604 

tri bromide, 6. 645 

trichloride, 6. 639 

trimagneside, 5. 606 

trioxido, 5. 629 

hydrated, 5. 634 

tritabisrnuthide, 9 . 638 

tritalummide, 5. 608 

tritetrabisn lilt hide, 9 . 638 

trite tritabisrnuthide, 5. 604 

uranate, 12. 64 

uranite, 12. 43 

dihydrate, 12. 43 

uranyl sulphite, 10. 309 

uses of, 5. 610 

(di)ceriiim calcium aluminohydroxytri- 
orthosilicate, 5. 510 
Cerofluorite, 5. 638 
Cerolite, 6. 423 
Cerosic molybdate, 11. 564 
Cerosocoric hydrosulphato, 5. 660 
oxide, 5. 633 

Corous ammonium carbonate, 5. 666 

cop})er nitrite, 8. 496 

molybdate, 11. 587 

- nitrate, 5. 671 

sulphate, 5. 659 

sulphite, 10. 302 

tungstate, 11. 790 

bromate, 2. 357 

bromoaurate, 3. 607 

cadmium sulphate, 5. 659 

csesium nitrate, 5. 671 

carbonate, 5. 664 

ceric sulphate, 5. 662 

chloride, 5. 603, 639 

heptahydratod, 5. 639 

hexahyd rated, 5. 640 

chloroaiirato, 3. 595 

chloroplatinate, 16. 330 

chloroplatinite, 16. 284 

chromate, 11. 286 

cobaltic hexamminosuljihate, 14. 791 

cobaltous nitrate, 14. 828 

dihydroarsenate, 91 187 

dihydrotetraselenide, 10. 830 

dithionate, 10. 594 

dodecanitritotriplatinite, 8. 521 

fluoride, 5. 638 

hemihydratod, 5. 638 

hexaiodohexanitritotriplatinite, 8. 523 

hydrated selenide, 10. 782 

hydroarsenate, 9 . 187 

hydropyrophosphato, 6. 675 
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Cerous hydrosulphato, 5 . 656 

hydrosiilphito, 10. 830 

hydroxide, 5. 628 

iodate, 2. 354, 357 

iodide, 5. 603 

lead orthophosphate, 7. 879 

— magnesium nitrate, 5. 671 

manganous nitrate, 12. 445 

— - - motaphosphato, 5. 675 

motatungstato, 11. 826 

molyb(latc^, 11. 563, 564 

— — niekel nitrate, 15. 492 
nitrate, 5. 668 

nitrite, 8 . 496 

orthophosphate, 5 . 675 

orthosulpharsonate, 9. 322 

ortho vanadate, 9 . 775 

oxy])entas(^lenito, 10. 830 

paratungstate, 11. 819 

perchlorate, 2. 402 

— " jieriodate, 2. 416 

potassium carbonate, 5. 665 

copper nitrite, 8 . 496 

nitrate, 5. 670 

nickel nitrite, 8 . 512 

orthophosphate, 5. 675 

sulphate, 5 . 658 

- sulphite, 10. 302 

pyroarsenito, 9 . 297 

pyrophosphate, 5 . 675 

pyrosulpharsenato, 9 . 322 

rubidium nitrate, 5. 670 

solenates, 10. 871 

decahydrate, 10. 872 

dodecahydrate, 10. 872 

— ennoahydrate, 10. 872 

honahydrat»e, 10. 872 

, . — heptahydrate, 10. 872 

. hoxahydrate, 10. 872 

octohydrate, 10. 872 

pen tahy (Irate, 10. 872 

tetrahy< Irate, 10. 872 

selenido, 10. 782 

selenite, 10. 830 

sodium carbonate, 5. 665 

nitrate, 5. 670 

. ™ orthophosphate, 5. 675 

pyrophosphate, 5. 675 

sulphate, 5 . 657 

— sulphite, 10. 302 

tungstate, 11. 790 

sulphate, 5 . 650 

sulphatocerate, 5. 660 

sulphatonitrate, 5. 669 

sulphotungstate, 11. 859 

tellurate, 11. 96 

thallium copper nitrite, 8 . 496 

— nickel nitrite, 8 . 512 

thallous nitrate, 5. 671 

tritorodecavanadate, 9 . 775 

tungstate, 11. 789 

zinc nitrate, 5. 672 

(di)cerous ammonium octosulphate, 6. 659 
jxitassium hoxasulphate, 5. 658 

— octosulphate, 5. 658 

pentasulphate, 5. 658 

sodium hexasulphate, 5. 657 

(tetra)cerous potassium enneasulphato, 6. 

658 

sodium onneasulphate, 6. 657 


Cerulean blue, 14. 519 
Ceruloofibrite, 9 . 259 
C6ruso, 7. 829 
Cerussa nativa, 7. 829 

usta, 7. 673 

Cerussite, 7. 491, 829 

Cervantite, 9 . 343, 435 

Cosarolito (or Ci^sarolite), 12. 149, 267, 279 

Coylonite, 5. 297 

Chabasin, 6. 729 

Chabasite, 6. 729 

silver, 6. 683 

Chabazite, 6. 575 

ammonium, 6. 733 

barium, 6. 733 

magnesium, 6. 733 

natron, 6. 734 

potassium, 6. 733 

sodium, 6. 733 

thallo-, 6. 826 

Chacal, 5. 714 

Chain reactions, 16. 152 

Chalcanthite, 3. 7, 234 

Chalcanthites, 4. 639 ; 12. 403 

Chalcanthon, 14. 242 

(/halcedony, 6. 139 

Chalcites, 14. 243 

Chal(?itis, 3. 3 ; 14. 243 

Chalcocite, 3. 7, 210 

Chalcodite, 6. 624 ; 12. 529 

Chalcolamprito, 6 . 829 ; 7 . 3, 100 ; 9 . 839 

Chalcolite, 12. 2, 4, 133 

Chalcolithite, 3. 8 

aialcomonite, 10. 694. 823 

Chalcomiklite, 14. 189 

Chalcomorjihite, 6. 362 

Chalcophacite, 9 . 186 

Chalcophanite, 12. 149 

Chalcojihyllite, 9 . 4, 162 

Chalcopyrite, 3. 7 ; 12. 529 ; 14. 183, 184 

Chalcopyrohotin, 12. 529 

Chalcopyrrhotite, 14. 183, 192 

Chalcosiderite, 5. 155 ; 8 . 733 ; 12. 529 ; 14. 

410 

Chalcostibite, 9 . 343, 536 
Chalcostibnito, 3. 7 
Chalcotrichite, 3. 117 
Chaldea, 1. 20 
Chalitite, 6. 709 
Chalk, 3. 622, 814 

Freiudi, 6. 430 

Chalkanthon, 14. 243 
Chalkanthos, 14. 243 
Chalkanthum, 14. 243 

viride cyprium, 14. 243 

Chalkomelan, 3. 131 
Chalkopyrrhotin, 14. 192 
Chalkosiderit, 14. 410 
Chalkosine, 3. 210 
Chalkostibit, 9 . 636 

Chalmersite, 3. 7 ; 12. 529 ; 14. 183, 192 

Chalybinglenz, 9 . 546 

Chalybite, 3. 622 ; 12. 529 ; 14. 355 

Chalypite, 12. 529 

Chamber acid, 10. 363 

crystals, 8 . 696 

Chamoisite, 6. 623 
Chamosite, 6. 622 ; 12. 529 
Chanarcillite, 9 . 65, 343, 404 
Chancourtois’ telluric screw, 1. 263 
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Chapmanite, 6. 836 
Characterigtio equation, 1. 161 
Charcanthum camlidum, 4. 613 
Charcoal absorption, oxygen, 1. 371 

activated, 6. 747 

active, 5. 747 

adsorption gases, 5. 789 

from soln., 5. 799 

of hydrogen, 1. 310 

animal, 5 . 750 ; 8 . 735 

blood, 5. 750 

bono, 5. 750 

kiln, 5. 748 

pit, 5. 748 

retort, 5. 748 

stove, 5. 748 

sugar, 5. 747 

wood, 5. 748 

Charles’ Law, 1. 158 

kinetic, theory, 1. 747 

solutions, 1. 545 

deviations, 1. 162 

effect molecular weight on, 1. 194 

Charnock, T., 1. 48 
Charoneas scrobes, 6. 6 
Charon’s sewers, 6. 6 
Charutz, 3. 296 
Chatelier’s law, 2 . 147 
Chathamite, 9 . 76 ; 15. 5, 9 
Chaiix arsenatee anhydre, 9 . 221 

d’antiinoine native, 9 . 421 

... — do manganese argentin, 12. 266 

metallKiue, 9 . 229 

Chazollite, 9 . 553 
Chelentite, 9 . 76 
Cheleutite, 15. 5, 9 
Chelmsford ite, 6. 763 

Chemical action, kinetic theory, 2. 141, 142 

polar theory, 1. 397 

-- - - affinity, 1. 101 1 

change, 1. 83 

combinations, 1. 658 

composition and refractive index, 1. 

677 

surfa(*e tension, 1. 853 

constant, 1. 434, 737 

energy, 1. 1011 

equilibria, 1. 730 

effect of temiierature, 1. 732 

equivalent, 1. 964 

fogs, 10. 401 

intensity, 1. 1011 

matches, 8. 1059 

mists, 10. 401 

mixtures, 1. 658 

potential, 1. 1011 

reaction, work, 1. 730 

reactions, 4 . 51 

radiation theory, 4 . 44 

Chomicocapillary actions, 8 . 222 
Chemistry, 3 dimension at, 1. 213 

anthropomorphical, 1. 2 

applied, 1. 11 

Arabian, 1. 40 

Aryan, 1. 20 

Biblical, 1. 28 

Byzantium, 1. 38, 39, 44 

Constantinople, 1. 44 

Chaldean, 1. 20 

Chinose, 1. 22 


Chemistry, Egypt, 1. 24 

Grecian, 1. 29 

Hindu, 1. 22 

history of, 1. 1 

— - Indian, 1. 21 

language, 1. 114 

mythological, 1. 2 

nomenclature, 1. 114 

object of, 1. 11 

origin of term, 1. 43 

Persian, 1. 20 

-- ■ — philosophical, 1. 3 

Phoenician, 1. 28 

— ' — - pneumatic, 1. 122 

prehistoric, 1. 19 

Homan, 1. 37 

— - Syrian, 1. 40 
Cheneviscite, 9 . 4, 227 
Chenovixite, 12. 529 
Cherokine, 7. 883 
Chert, 6. 140 
Cherzolite, 11. 199 
Chessylite, 3. 274 
Chesterlite, 6. 663 
Chhilua, 2. 808 
Chiastolitc, 6. 458 

Childrenite, 5. 155, 370 ; 8. 733 ; 12. 149, 
529 ; 14. 397 

Chileite, 9 . 715, 778 ; 13. 877 
CSiilenite, 9 . 635 
Chilinite, 9 . 589 
Chill cast pig iron, 12. 596 
Chillagitc, 7. 491 ; 11. 678, 793 
C3iina, 1. 22 

bone, 6. 515 

clay, 6. 467 

ro(^k, 6. 467 

ironstone, 6. 515 

silver, 15. 209, 210 

Chinese rod, 18. 782 

- — white, 4. 507 
Chinkolobareito, 6. 883 
(Mnkolobwe, 12. 52 
Chinkolobwite, 12. 4, 52 
Chiolite, 2. 1 ; 5. 154, 303, 305 
Chiviatite, 7. 491 ; 9 . 589, 695 
Chladnite, 6. 392 
(^hloanthite, 9 . 4, 76, 81 ; 15. 5, 9 
Chloracetic acid and hydrogen, 1. 303 
Chloral hydrate and hydrogen, 1. 304 
Chlorargyrite, 3. 390 
Chlorastrolito, 6. 718 

Chlorates, 2. 296 

detection, 2. 319 

preparation, 2. 297 

electrolytic process, 2. 298 

properties, 2. 305 

uses, 2. 319 

Chloratosodalite, 6. 583 
dilorazido, 8. 336 
Chloric acid, 2. 296 

constitution, 2. 320 

_ — preparation, 2. 296, 299 

— properties, 2. 305 

Chlorides acid, 2. 219 

complex, 2. 228 

detection, 2. 209 

- — preparation, 2. 214 

properties, 2. 217 

thermochemistry, 2. 218 
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Chloridizing roast, 8. 31, 307 ; 4. 415 
Chlorinated potash, 2. 243 

soda, 2. 244 

Chlorination process gold, 8. 499 
Chlorine, 11. 368 ; 12. 528 ; 18. 615 

Acker’s process, 2. 36 

active, 2. 156 

- and hydrogen, union in light, 2. 148 

- atomic weight, 2. 101 

bromine compounds, 2. 114 

Castn(M‘’s proiJOSH, 2. 36 

chemical reactions, 2. 90 

Deacon's jirocess, 2. 31 

dioxide, 2. 286 

- coinjiosition, 2. 290 

preparation, 2. 287 

])roperties, 2. 288 

electrolytic processes, 2. 34 

- fluorine (jompounds, 2. 113 
hej)to\ide, 2. 380 

history, 2. 20 

hydrate, 2. 72 

in air, 8.11 

iodine compounds, 2. 114 

isotopes, 2. 105 

liquefaction, 2. 51 

mol. wi., 2. 107 

Mond’s proce^ss, 2. 34 

monoxide, 2. 240 

composition, 2. 242 

projierties, 2. 341 

• — occurrence, 2. 15 
“ - — pentoxide, 2. 293 
- peroxide, 2. 286 

physical properties, 2. 46 

preparation, 2. 25 

inirirication, 2. 26 

solubility, 2. 72 

— acKj soil!., 2. 82 

- organic solvents, 2. 84 

.. gait soln., 2. 82 

“ water, 2. 71 

sulphur dioxide, 1. 518 

- — tetroxide, 2. 287 

trioxido, 2. 281 

uses, 2. 96 

valency, 2. 108 

water, 2. 71 

Weldon and P^chmey’s process, 2. 

34 

Weldon’s process, 2. 28 

Chlorinization gold, 8. 507 
Chlorite, 4. 251 ; 6. 621 

ferruginouse, 6. 624 

iron, 6. 624 

mica, 6. 622 

spar, 6. 620 

talc, 6. 622 

Chlorites, 2. 283 ; 6. 603 

biotitic, 6. 625 

constitution, 6. 624 

raargaritic, 6. 625 

plilogopitic, 6. 625 

white, 6. 622 

Chloritis, 6. 621 
Chloritite a-, 6. 624 
Chloritoid, 6. 620 ; 12. 529 
Chloroaluminates, 5. 321 
Chloroamide, 8. 604 
Chloroamine, 8. 604 


t»-chloroanilinium bromopalladite, 15. 678 • 

bromosmate, 15. 723 

chloroiridate, 15. 771 

chloropalladite, 15. 670 

chlorosmato, 15. 719 

o-chloroanilinium chloropalladite, 16. 670 
p-chloroanilinium bromosmate, 15. 723 

chloroiridate, 16. 771 

chloropalladite, 15. 670 

Chloro-anorthite (hydrated), 6. 700 
Chloroapatite, 2. 15; 8. 896 

strontium, 8. 902 

Chloroaquomolybdous acid, 11. 617 
Chloroaquototrammines, 11. 403 
Chloroaquotungstous acid, 11. 841 

dihydrate, 11. 841 

monohydrate, 11. 841 

Chloroargyrite, 8. 300 
(tri)chloroar8onatoferric acid, 9. 226 
Chloroarsenian, 9 . 222 
Chloroaurates, 8. 593 
Chlorobromides, 2. 237 
Chlorocalcite, 2. 15 ; 8. 623, 697 
Chlorochabazite, 6. 733 

barium, 6. 733 

sodium, 6. 733 

Chlorochroite, 2. 657 
Chlorochromates, 11. 397 
Chlorochromic acid, 11. 397 

oxide, 11. 397 

Chlorocolumbium, 9 . 876 
Chloro( uprites, 8. 163 
Chlorocuprous acid, 8. 162 
Chlorodiaquotriammines, 11. 463 
Chloroform, 16. 275 

and COg, 6. 32 

Chlorogen, 2. 268 

Chlorohydrosulphurous acid, 10. 686 
Chlorohypoazotique acid, 8. 618 
Chlorohypornanganites, 12. 378, 379 
Chloriodides, 2. 237 
Chloromagnesite, 4 . 298 
Chloromanganites, 12. 379 
Chloromanganokalit-e, 12. 149, 367 
Chlorornarialito, 6. 764 
Chlorornelano, 6. 623 
Chloromelanite, 6. 643 
Chloromercurates, 4 . 848 
Chloromercurichloroacetylene, 5. 869 
Chloromolybdates, 11. 634 
Chloronitric. acid, 8. 541, 618 
Chloronitrous acid, 8. 618 
Chloropal, 6. 906 ; 12. 529 
Chloropentammines, 11. 403 
Chloropentamminodiiodide chromicmercuri - 
iodide, 11. 428 

Chloroi>entaquo-salts, 11. 403 
Chloroperosrnitos, 15. 717 
Chloroperruthenitos, 16. 529 

a-, 15. 530 

jS-, 15. 530 

y-, 15. 530 

Chloroperruthenous acid, 15. 526 
Chlorophano, 2. 3 ; 8. 693 
Chlorophanerite, 6. 919 
Chlorophenylammonium bromoplatinate, 
16. 375 

Chlorophoenicite, 9 . 221, 222 
Chlorophyll, 6. 12 
Chlorophyllite, 6. 811 
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Chloropite, 6 . 624 ; 12 . 529 
Chloroplasts, 6 . 12 
Chloroplatinates, 16 . 305 
Chloroplatinites, 16 . 255 
Chloroplumbates, 7 . 734 
Chloroplumbites, 7 . 725 
Chlororuthenates, 15 . 533 
Chloronithenites, 16 . 529 
Chloros, 2 . 96 
Chloroselenic acid, 10 . 912 
Chlorosilicomethane, 6 . 970 
Chlorosmates, 15 . 718 
Chlorosmites, 15 . 717 
Chlorosmous acid, 15 . 7J6 
Chlorospath, 7 . 740 
Chlorospinel, 5 . 298 
Chloros tannates, 7 . 447 
Chlorosulfure stilfazotique, 10 . 646 
Chlorosulphonates, 10 . 688 
Chlorosulphonic acid, 10 . 686 ; 18 . 615 
Chlorosulphuric acid, 10 , 686 
Chlorothorite, 12 . 52 
Chlorotile, 9 . 4 
Chlorotitanates, 7 . 85 
Chlorotite, 9 . 158 
Chlorotribromosilane, 6 . 980 
Chlorotriiodide, 6 . 983 
Chlorous acid, 2 . 281 

anhydride, 2. 281 

Chloro-wagfiorite, 4 . 388 
Chloroxiphite, 7 . 743 
Chlorozirconates, 7 . 143 
Chlorozone, 2. 268 

Chlorure de soufrobiammoniacal, 10. 646 

sulfure animoniacal, 10. 646 

Chocolate stone, 6 . 899 
Choke-damp, 6 . 7 
Choline bromoplatinate, 16 . 375 
Chondransenite, 12 . 149 
Chondrarsenite, 9 . 4, 218 
Chondrites, 12 . 523 
Chondrodite, 6. 812 
Chondrules, 12 . 523 
Christianito, 6 . 693, 730 
Christofle, 15 . 209 
Christophite, 12 . 529 ; 14 . 167 
Christophle metal, 15 . 209 
Chroman, 15 . 245 
Chromate de plomb brun, 9 . 809 
Chromates, 11 . 240 
Chromatocobaltammines, 11 . 312 
Chromatoglaserite, 11 . 258 
Chromato-iodic acid, 2 . 363 
Chromatomolybdates, 11 . 571 
Chromatoselenic acid, 10 . 876 
Chromatosodalite, 6 . 866 
Chromatosodalites, 6 . 583 
Chromatosulphuric acid, 11 . 449 
Chromatovanadate, 9 . 780 
Chromax, 16 . 245 
Chrome-brown, 11 . 309 

diopside, 6 . 410 

iron ore, 11 . 123 ; 12 . 529 

ochres, 6 . 865 ; 11 . 185 

ore, 11 . 123 

red, 11 . 283 

spinel, 5. 154 ; 11. 199 

tin pink, 7. 421 ; 11. 290 

tourmalines, 6 . 742 

Chromic acid, 11. 211, 213, 240 


Chromic acmite, 6. 914 

ammonium chloropontaquodichloro- 

sulphate, 11. 468 

— chloropentaquodisulphate, 11. 

468 

chloroj)entaquosulphatohydro- 

suljihate, 11. 468 

di(5hloro-hydroBulphatotrisul- 

phate, 11. 469 

dichlorotetraquochlorotrisul- 

jdiate, 11. 469 

dichlorototraquodisulphato, 11. 

468 

heptainminoctonitrate, 11. 409, 

478 

hexachloride, 11. 417, 418 

pentac.hlondo, 11. 418 

monohyc Irate, 11. 418 

hexahydrate, 11. 418 

selenato, 10. 876 

trichlorodisulphatc, 11. 468 

anhydride, 11. 21 1 

aquochlorotetramrninochromate, 11. 

306 

aquochlorototramminod ichlorotris- 

mercurichloride, 11. 419 

aquopentamminol)romoj)latiriatcs 16. 

379 

aquopontamminodithioiiate, 10. 595 

aquopentamm inohydrotetranitrate, 

11. 476 

aquopentarnminosulidiate, 11. 465 

aquopentamm inotnbromido, 11. 423 

aquopentamminotrichlorido, 11. 411 

aquopentarnminotnchlorotnsmorcuri- 

chlorido, 11. 419 

— aquopentammmotrifluoride, 11. 363 

aquopentamminotri iodide, 11. 427 

aquopentamminotnnitrate, 11. 477 

arsenate, 9 . 204 

arsenito, 9 . 131 

-- — augites, 6 . 818 

bisethylenodiaminopropylenediami- 

notribrornide, 11. 423 

bisethylonediaminopropylenodiami- 

notriiodide, 11. 427 

borate, 5. 107 

bromide, 11. 421 

octohydrate, 11. 421 

hexahydrate, 11. 422 

bromoaqu obisethy len t'di amin o( 1 1 bro - 

rnide, 11. 424 

bromoaquotetrarnminodibromide, 11. 

424 

bromoaquotetramininodichloride, 11. 

414 

bromodiaquotriamininodibroinide, 11. 

424 

bromodiaquotriamrninodichlorido, 11. 

424 

bromodiaquotriamminosulphate, 11. 

466 

bromopentamminobromoplatinate, 16. 

379 

bromopcntamminochromato, 11. 307 

bromopentamminodi bromide, 11. 424 

bromopentamminodic.hlorido, 11. 424 

bromopentammi nodinitrate, 11. 477 

bromopentaquosulphate, 11. 466 

csosium selenate, 10. 876 
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Chromic carbaTnidoohloroplatinate, 16. 331 

chloride, 11. 371 

complex salts. 11. 410 

decahydrate, 11. 377 

hemihydrate, 11. 374 

hemitrihydrate, 11. 374 

hexahydrato, 11. 375 

blue, 11. 381 

dark green, 11. 375 

greyish-blue, 11. 381 

pale green, 11. 376 

violet, 11. 381 

totrahydrate, 11. 374 

chlorides hydrated, 11. 374 

chloroaquotetramminochloroplatinate, 

16. 330-1 

— ~ cliloroaquotetramminodibromide, 11. 

424 

cliloroaquototramminodichloride, 11. 

413 

chloroaquotetramminidiiodide, 11, 428 

chloroaquotetramminodinitrate, 11. 

477 

(jhloroaquotetramminofluosilicate, 6. 

956 

■ chloroaquotetramminosulphate, 11. 
466 

— — chlorodiaquotriamminodichloride, 11. 

415 

(dilorodiaquotriamminosulphate, 11. 

466 

— chloradic.hromato, 11. 343 

- chloroiientamminobromoiridato, 15. 
776 

cViloropentamminochloroiridate, 15. 

772 

chloropentamminochloroplatinate, 16. 

331 

chloropentamminochromate, 11. 306 

4*hloropentamnnnodibromide, 11. 424 

chloropontamminodibrornomercuri- 

bromide, 11. 425 

chloropentamininodichloride, 11. 412 

— — chloropentammmodichlorotrismer- 

curichlorido, 11. 419 

— — chloropentamminodiiodide, 11. 428 
(ihloropontamminodiiodide mercuri- 

iodide, 11. 428 

chloropentammiiiodinitrate, 11. 477 

ehloroiiontamminofluosilicate, 6. 956 

chloropentamminohydrosulphate, 11. 

466 

chloropentamminopontasiilphide, 11. 

431 

cliloropentamminoselenate, 10. 877 

chloropentaquodichlorido, 11. 377, 414 

hydrate, 11. 377 

chloropentaquoselenate, 10. 876 

chloropentaquosulphate, 11. 466, 467 

chloroplatinate, 16. 330 

chloroplatinite, 16. 284 

chlorosulphate (green), 11. 467 

hexahydrate, 11. 467 

octohydrate, 11. 467 

pentahydrate, 11. 467 

(violet), 11. 467 

hexahydrate, 11. 468 

octohydrate, 11. 467 

chromate, 11. 210 

cobalt pentafluoride, 14. 608 


Chromic decahy droxy tetramminosulphate , 
11. 467 

docamminodihydroxydithionate, 10. 

596 

decamminohy droxy dithionate, 10. 596 

diammines, 11. 406 

diamminodihydroxydinitrate, 11. 478 

diamminohydroxide, 11. 189 

diamminonitrate, 11. 409 

diamminopentahydroxynitrate,!!. 478 

— diamminoxalate, 11. 409 

cis - d iaquobisothylonediaminotr ibr o - 

mide, 11. 424 

trans-salt, 11. 424 

CM-diaquobisethylenediarnminotri- 

chloride, 11. 412 

trans-salt, 11. 412 

diaquototramminohydrotetranitrate, 

11. 477 

diaquotetramminotribromide, 11. 423 

diaquototramminotrichloride, 11. 411 

dibromoaquotriamrninobromide, 11. 

425 

dibromoaquotriamminoiodido, 11. 428 

dibromoaquotriamminonitrate, 11. 477 

dibromoaquotriamminosulphate, 11. 

466 

cia- dibr omobise thy lenedi aminobro - 

mide, 11. 425 

trans-salt, 11. 425 

dibr omobise thy 1 ened i am inobr omo- 

morcuribromide, 11. 425 

cis - dibromobisethy lenediaminodithio - 

nate, 10. 596 

-dibromobisethy lenediaminod i - 

thionato, 10. 596 

ct«-dibromobisethylenediaminoiodide, 

11. 428 

trans-salt, 11. 428 

^roTW-dibromobisethylenediamino- 

nitrate, 11. 478 

dibromodiaquodiamminobromide, 11. 

425 

dibromodiaquodipyridinobromide, 11. 

425 

dibromodiaquodipyridinoiodido, 11. 

428 

- — dibromodiaquodipyridinonitrate, 11. 

478 

dibromohoxaquobromide, 11. 422 

dibromototraquoaluminohexaquodi- 

sulphate, 11. 468 

dibromotetraquochlorido, 11. 425 

dibromotetraquochromihexaquodisul- 

phate, 11. 468 

dibromotetraquoferrihexaquosul- 

phate, 11. 468 

dibromotetraquosulphate, 11. 466 

dibromotetraquovanadihexaquodisul- 

phate, 11. 468 

- — dichloroaquotriamminochloride, 11.415 

dichloroaquotriamminochloroiridate, 

15. 772 

dichloroaquotriamminoiodide, 11. 428 

dichloroaquotriamminonitrate, 11. 478 

dichloroaquotriamminosulphate, 11, 

466 

cw-dichlorobisethylenodiaminobro- 

mide, 11. 425 

trans-salt, 11. 426 
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Chromic c?«-dichlorobisethylenediammino- 
chloride, 11. 415 

trans-salt, 11. 415 

ci«-dichlorobisethylenediamino- 

chloroantimonato, 11. 420 

cifi-dichlorobisethylenediamindoithio- 

nate, 10. 596 

citf-dichlorobisethylonediaminohydro- 

sulphate, 11. 466 

-dichlorobisethylenediaminoiodide, 

11. 428 

CIS -dichlorobisethylenediaminonitrate, 

11. 478 

trans-salt, 11. 478 

<ran«-dichlorobisethylendiaminodithi- 

onate, 10. 596 

dichlorodiaquodiamniinochlorido, 11. 

415 

— dichlorodiaquodipyridinobromide, 11. 
425 

dichlorodiaquodipyridinochloride, 11. 

415 

dichlorodiaquodipyridinonitrate, 11. 

478 

dichloronitrate, 11. 476 

~ — dichloroquatorethylenediaminechloro- 
platinate — cis, 16. 331 

trans, 16. 331 

dichlorotetramrninoiodide, 11. 428 

dicjhlorotetramminosulphate, 11. 466 

dichlorotetraquoaluniinohoxaquodi- 

sulphate, 11. 468 

dichlorototraquobroinide, 11. 425 

diohlorotetraquochloride, 11. 375, 

377 

dihydrate, 11. 376 

hexahydrate, 11. 377 

dicjhlorotetraquochromihexaquodisul- 

phate, 11. 468 

dichlorotetraquohexaquosolonato, 10. 

877 

diehlorotetraquovanadihexaquodisul- 

phate, 11. 468 

dihydroheptasulphate, 11. 446 

dihydrototrasulphate, 11. 446 

hexadecahydrato, 11. 446 

tetraeosihydrate, 11. 447 

green form, 11. 446 

— violet form, 11. 446 

dihydroxybisethylonediaminotetra- 

broraide, 11. 425 

dihydroxychloride, 11. 391 

d ihydroxydiaquodiamminobromide, 

11. 425 

dihydroxy diaquodiamminochloride, 

11. 415 

cHhydroxydiaquodiarnminodithionate, 

10. 596 

dihydroxydiaquodiamminoiodide, 11. 

428 

dihydroxydiaquodipyridinobromide, 

11. 425 

dihydroxydiaquodipyridinochlorido, 

11. 415 

dihydroxydiaquodipyridinoiodide, 11. 

428 

dihydroxydiaquodipyridinonitrate, 11. 

478 

dihydroxydiaquodipyridinosulphate, 

11. 466 I 
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Chromic dihydroxydiaquoethylenediamino- 
chloride, 11. 415 

dihydroxyd iaquoethylonediam ino- 

iodide, 11. 428 

dihydroxyhexacetatotripyridinoni- 

trato, 11. 478 

diliydroxyquaterethylenodiamino- 

tetraiodide, 11. 428 

dihydroxytetraquochloride, 11. 391 

dihydroxytetraquosulphate, 11. 444 

diiodobisethylenediaminoiodide, 11.428 

- — diiodobisethylenediainiiioiodomereuri- 

iodide, 11. 428 

dinitroxylheptoxypontachlorido, 11. 

394 

diopsido, 6. 818 

dioxycarbonate, 11. 473 

dioxyhoptainminoirinitrate, 11. 478 

dioxyhexainminodi chloride, 11. 416 

dioxyhexamminodisulphate, 11. 467 

dioxysulphate, 11. 444 

dioxysulphite, 10. 306 

cis - d i t hioc y anatob iso t hy lened iam i ne , 

11.‘ 478 

trans-salt, 11. 478 

dithiocyanatobisethylenediaminobro- 

mide, 11. 425 

-d ithiocyanatobiso thy lened iamino - 

chloride, 11. 416 

trans-salt, 11. 416 

- dithiocy anatob i se thy lonediam i no - 

hydrosnlpliato, 11. 466 

trans-salt, 11. 466 

dithiocyanatobisothylenediaminoiodo- 

mercuri iodide, 11. 428 

d 1 th iocy anatototrainin i iiobromido , 11. 

425 

dithiocyanatototrarnminochlorido, 11. 

416 

- dithiocyanatototramminonitrate, 11. 
478 

dithionate, 10. 595 

ferric broinosulphato, 14. 350, 353 

' - ■ — — hydrosulydiate, 14. 350 

ferrite, 13. 922 

— ferrous hydrosulphate, 14. 300 

sulphide, 14. 1 68 

fluopentammi nochromate, 11. 306, 

366 

— — fluopentamminodiehloride, 11. 381 

- fluopentamminodifiuoride, 11. 363 

hexahydrate, 11. 363 

totrahydrate, 11. 363 

— ' fluopentamminodinitrato, 11. 477 
fluoride, 11. 362 

heinihoptahydrato, 11. 362 

trihydrate, 11. 362 

heptahydroxyclilorido, 11. 391 

hoijtamrainoiiitratoxalate, 11. 409 

hoxacarbamidobromodicliroinate, 11. 

343 

hexacarbamidochloroeliromate, 11. 399 

hexacarbamidoehromate, 11. 307 

hexacarbamidodichromate, 11. 343 

hexacarbamidodichromatopermanga- 

nate, 12. 336 

hoxacarbamidodisuli)hatodichromate, 

11. 343 

hexacarbaraidonitratodichromate, 11. 

343 
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Chromic hoxacarbamidoperchloratodichro- 
mate, 11. 343 

hoxacarbamidopormanganate, 12. 336 

hexacarbamidoselenate, 10. 877 

hexacarbaniidosulphatoi3eririanganate, 

12. 336 

hexacarbamidotetraborofluodichro- 

mate, 11. 343 

hexacotatodihydroxychloroplatinato, 

16. 331 

decahydrate, 16. 331 

— pentahydrate, 16. 331 

tetrahydrate, 16. 331 

hexacetatodihydroxytriammino- 

chloroplatinato, 16. 331 
- ' - hexa(;etatodihydroxytriamminoiodide, 
11.428 

- hexacotatodihydroxytripyridinoiodide, 
11. 428 

hexacotatodihydroxy trispy rid ine- 

(ihloroplatinate, 16. 33 J 

luixauetatohydroxyaquotripyridino- 

chlorostaimato, 11. 419 

- ' - hexaethylonodiaininohexahydroxy- 

dithionato, 10. 596 

hexaethylenediaminohoxahydroxy- 

chroinato, 11. 307 

hexahydroxysoxiesethylenediamino- 

liexachloride, 11. 416 

- “ hexahydroxysexiesethylenediainino- 

hexaiodido, 11. 428 

hcxahydroxysoxiosethylonodiamino- 

hoxaiodomorcuriiodide, 11. 428 

hexahydroxysoxiesethyleiiediainiiio- 

hexaiiitrate, 11. 478 

hexahydrox^^sexiesethylonodiamino- 

sulphatc, 11. 467 

— - hexamminobroinide, 11. 423 

— hoxainininobromoiridato, 15. 776 

hexaniniinobronioplatinate, 16. 379 

hexainminochlorido, 11. 373 

— hexammiiiocliloroiridato, 15. 772 

- - * hexaniminocldoroplatiiiato, 16. 331 
hydroxyclilorohexainniinochloro- 

idatinite, 16. 284 

licxairiTninohydrotctranitrate, 11. 476 

hoxamminohytiroxychloroiridate, 15. 

772 

hexamminoiodosulphato, 11. 468 

hexaniminonitratobromoiridate, 15.776 

hexamminonitratochloroperiridite, 15. 

787 

hoxammino{M3rmanganate, 12. 336 

hexamrninophosphate, 11. 481 

hcxamminoselenate, 10. 877 

hexamminosulphate, 11. 465 

— -- hexamminosulphatobromoiridate, 15. 

776 

hexamminosulphatochloroiridate, 15. 

785 

hexammino trichloride, 11. 410 

hexamminotrichloromercurichloride, 

11. 419 

hoxamminotriiodide, 11. 427 

hexantipyridinodichromate, 11. 363 

hexantipyrinoborofluoride, 11. 363 

hexantipyrinopermanganate, 12. 336 

hexaquochloroBulphate, 11. 468 

hexaquofluoride, 11. 363 

enneahydrate, 11. 363 


Chromic hexaquosexiesethylenediamino- 
hexabromide, 11. 425 

hexaquotribromide, 11. 422 

hexaquotrichloride, 11. 382, 412 

hexaureanitrate, 11. 477 

hydroxide, 11. 186 

cw-hydroxyaquobisethylenediamine- 

dithionate, 10. 596 

/mrw-hydroxyaquobisethylenediam- 

minedithionate, 10. 595 

cifi-hydroxyaquobisethylenediamino- 

dibromide, 11. 424 

trans-salt, 11. 424 

cia -hy droxyaquobisethy lenediamiiio- 

diehloride, 11. 412 

hydroxyaquotetramminochloroiridate, 

15. 772 

hydroxy aquototrammi nodibromide , 

11. 424 

hydroxychloronitrate, 11. 476 

hydroxydocamminobromoplatinate, 

16. 381 

hydroxydecamminochloroplatinate, 

16. 333 

— - hydroxydecamminochlorotetraiodide, 

11. 428 

hydroxydecarnminohydroxydichloro- 

diiodide, 11. 428 

hydroxydocamminohydroxytetrabro- 

mide, 11. 425 

hydroxydecamminopentachloride, 11. 

416 

hydroxydecamminopontaiodide, 11. 

428 

hydroxydecamminopentanitrate, 11. 

478 

hydroxydocamminosulphate, 11. 466 

hydroxydecamminototrabromide, 11. 

425 

hydroxy diaquodipyridinodichlori de , 

11. 412 

hydroxydinitrite, 11. 475 

hexahydrate, 11. 475 

hydroxylamino chloropentaquochloro- 

sulphate, 11. 468 

chloropentaquosulphatohydro- 

Bulphate, 11. 468 

hydroxypontachlorido, 11. 391 

hydroxypentamininobromide, 11. 424 

— — hydroxypentamminochloride, 11. 412 

hydroxyiiontamminochromate, 11. 306 

hydroxyjientamminodiiodide, 11. 427 

hydroxypentamminodinitrate, 11. 477 

hydroxypentamminohydroxide, 11. 

187 

hydroxypentamminosulphate, 11. 465 

hydroxypentaquodichloride, 11. 391 

hydroxytriaquodiamminosulphate, 11. 

465 

hydroxytriaquodipyridinosulphate, 11. 

466 

iodide, 11. 627 

enneahydrate, 11. 427 

iodides, 11. 427 

iodoaquotetramminodiiodide, 11. 428 

iodopentamminodichloride, 11. 414 

iodopentamminodiiodide, 11. 428 

iodopentamminodinitrate, 11. 477 

magnesium hydroxy carbonate, 11. 473 

manganic trisulphate, 12. 431 
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Chromic manganous sulphate, 12. 424 

mercuric sulphotrithiocyanatodiam- 

rnine, 11. 409 

metaphoBphate, 11. 481 

monammines, 11. 407 

nickelous hydrosulphate, 15. 477 

pentafluoride, 15. 405 

nitrate, 11. 474 

enneahydrate, 11. 474 

hemienneahydrate, 11. 474 

hemipentacosihydrate, 11. 474 

hemipentadecahydrate, 11. 474 

trihydrate, 11. 474 

nitratodiaquotriamminodinitrate, 11. 

477 

nitratopontamminodiiodide, 11. 427, 

477 

nitratopentamminodinitrato, 11. 477 

nitritopentamminos, 8. 498 

nitritopontamminobromide, 8. 499 

nitritopentamminocarbonate, 8. 499 ; 

11. 473 

nitritopentamiiiinochloride, 8. 498 

nitritopentamminochloroplatinate, 8. 

499 

nitritopentamminochromate, 8. 499 ; 

11. 306 

nitritopentamminotlibromide, 11. 424 

nitritopentainminodu'hloride, 11. 412 

nitritojjeutamminodicl ilorobisrnercuri- 

chloride, 11, 419 

nitritoi)entamminodichromate, 8. 499 ; 

11. 343 

nitritopentamminodiiodido, 11. 427 

nitritopontamminodinitrate, 11. 477 

nitritopeiitarnminodithioiiate, 8. 499 ; 

10. 596 

nitritopentamininohydroxide, 8. 499 

nitritopontamniinoiodido, 8. 499 

nitritopentamminonitrate, 8. 499 

nitritopentanuniiiosulphate, 8. 499 ; 

11. 466 

nitrosyltotrathiocyanatodiamnune, 8. 

439* 

orthophosphate, 11. 479 

colloidal solution, 11. 479 

dihydrate, 11. 479 

hemipentahydrate, 11. 479 

hexahydrate, 11. 479 

tetrahydrate, 11. 480 

trihydrate, 11. 479 

oxalatobisethy lenediam inobromid e, 1 1 . 

425 

oxalatobisethylenediaminoiodide, 11. 

428 

oxalatohemipentamminonitrate, 11. 

478 

oxalatotetramminobromide, 11. 425 

oxalatotetramminochloride, 11. 416 

oxalatotetramminonitrate, 11. 498 

oxalatotriammine acid, 11. 409 

oxide, 11. 176 

aerosol, 11. 177 

a., 11. 177 

jS-, 11. 178 

colloidal, 11. 190 

hydrated, 11. 186 

hydrogel, 11. 194 

hyrosol negative, 11. 192 

positive, 11. 191 


Chromic oxide organosol, 11. 192 

properties, chemical, 11. 180 

physical, 11. 177 

oxyaquotrihydroxyhexainniino- 

chromate, 11. 307 

oxychloride, 11. 391 

oxychlorides, 11. 390 

oxydicarbonate, 11. 472 

oxy dichloride, 11. 391 

oxy disulphate, 11. 445 

oxydithionate, 10. 595 

oxy hydroxide, 11. 185 

ox 3 q)enta 8 ulphate, 11. 445 

oxytetrathiocyanatototrarnrnine, 11. 

409 

oxytetratliiocyanatototrapyridine, 11. 

409 

pentaethylaminochloride, 11. 373 

pen tahy droxy aquodocammino - sal ts , 

11. 408 

pen tahy droxycarbonato, 11. 472 

pentahydroxydiaqiio-enneammiiio- 

salts, 11. 408 

pontamethylaininochloricle, 11. 373 

pentamininochloride, 11. 373 

jeniainminochlorodithionate, 10. 596 

pentamininohydroxide, 11. 187 

pontarnminoxydithionate, 10. 596 

perchlorate, 2. 403 

I>ermonosulphomolybdate, 11. 653 

phosphoctochloride, 8. 1017 ; 11. 372 

potassium carbonate, 11. 473 

hydroxychromate, 11. 210 

. — oxysulphite, 10. 306 

pyrophos})hate, 11. 482 

selenate, 10. 876 

selenide, 10. 797 

— triorthoarsenate, 9 . 204 

purpureofluosilicate, 6. 956 

pyroarsonate, 9 . 204 

pyrophosx>hato, 11. 481 

— - quaierethylamino, 11. 409 

quatorothylenediaminotrichloridcs 11. 

409 

quinquiesethylaminoirichlorido, 11. 409 

quinquiesinethylaminetrichloruie, 11. 

409 

roseofluos ill cate, 6. 956 

rubidium selenate, 10. 876 

— - salts, 11. 602 
selenate, 10. 875 

sodium dimetasilicate, 6. 914 

hexamininopyrophosphate, 11. 

482 

selenate, 10. 876 

— triorthoarsenate, 9 . 204 

stannato, 11. 290 

sulpharsonate, 9 . 322 

sulpharsenite, 9 . 301 

sulphate, 11. 435 

enneahydrate, 11. 436 

green hydrate, 11. 437 

henahydrate, 11. 437 

heptahydrato, 11. 437 

hexadecahydrate, 11. 436 

hexahydrate, 11. 437 

octodocahydrate, 11. 435 

octohydrate, 11. 437 

pentahydrate, 11. 437 

tetradecahydrate, 11. 436 



496 


GENERAL INDEX 


Chromic sulphate trihydrate, 11. 436 

violet hydrate, 11. 435 

Bulpliates complex salts, 11. 452 

sulphatonitrate, 11. 476 

sulphide, 11. 430 

sulphite, 10. 300 

sulphomolybdate, 11. 652 

tellurato, 11. 97 

torothylenediarninotrinitrato, 11. 476 

totraethylaminochlorido, 11. 373 

tetraethylenediaminoohloride, 11. 373 

tetrahydrojientasulphide, 11. 447 

— tetrahydroxysulphatc, 11. 445 

tetrahydroxy sulphite, 10. 306 

tetramminodinitrate, 11. 409 

tetraraminosulphato, 11. 409 

— - tetranitratosulphato, 11. 476 

— - tetraquodianiiiiinosulphato, 11. 465 

-- -- tetraquodiamminotribromido, 11. 424 

tetraquodiamminotric'hloride, 11. 412 

tetraquodichlorochloride, 11. 415 

tetraquodipyridinohydrosulphato, 11. 

465 

tetraquodipyridinotribromide, 11. 412, 

424 

totraquodipyridinotnnitrate, 11. 477 

thallouB selenate, 10. 836, 876 

ci«-thiocyanatobisethylonodiamino- 

iodide, 11. 428 

thiocyauatoijentammiiiodibroiriide, 

11. 424 

thi ocy ana topentamin inodi chloride , 

11. 415 

thiocyanatopeniamminodiehromate, 

11. 343 

thio(;yanatopentamminodinitrate, 11. 

477 

ihiopyrojjhosphato, 8. 1070 

triarnrnino(;hlorodibromide, 11. 425 

tnamminodichlorobromide, 11. 425 

— triammino tribromide, 11. 425 
triaquochloride, 11. 381 

triaquotriamininodichloronitrate, 11. 

477 

triaquotriamminotribromide, 11. 424 

triaquotrianiminotrichloride, 11. 411 

-■ - - triaquotrifluoride, 11. 363 
„ — trihydrophosphate, 11. 481 

trihydroxyaquohexamiiiinochlorodi- 

chloraurate, 11. 419 

trihydroxyaquohoxamminoc'liloro- 

platinate, 16. 333 

trihydroxyaquohoxamminohoini- 

onneasulphido, 11. 431 

trihydroxyaquohexamminohydrosul- 

piiate, 11. 467 

trihydroxyaquohoxamminotribro- 

mide, 11. 425 

trihydroxyaq uohoxamminotrichloride, 

11. 416‘ 

trihydroxyaquohexamminotriiodide, 

11. 428 

trihydroxyaquohexamminotrinitrato, 

11.478 

trioxysulphite, 10. 306 

trioxy trisulphate, 11. 445 

triphosphate, 11. 482 

tripyridinochloride, 11. 373 

trisethylenediamidoselenate, 10. 877 

trisethylenediaminodichromilte, 11.343 


Chromic trisethylenediaminotribromide, 11. 
423 

trisethylenediaminotrichloride, 11. 411 

trisethylenediaminotriiodide, 11. 427, 

428 

tris 2 >ropylenediaminotriiodido, 11. 427 

vanadium dichlorodecaquodisulphate, 

9 . 825 

voltaite, 14. 352 

xantho>nitrites, 8. 498 

(di)chromic ammines, 11. 407 
(tri)chromic ammines, 11. 408 
Chromides, 11. 179 
Chromidodecamolybdates, 11. 601 
Chromidodecamolybdie acid, 11. 602 
Chromienneasulphuric acid, 11. 448 
Chromiferous ferropicotite, 11. 201 
— — iron ore, 11. 123 
Chromiheptasulphuric acid, 11. 448 
Chromihexasulphuric acid, 11. 447 
Chromihydrazoic acid, 8. 354 
Chrornioctosulphuric acid, 11. 448 
Chromipentasulphuric a(;id, 11. 447 
Chromipolysulphuric acid, 11. 448 
Chromipyrophosphoric acid, 11. 481 
Chromisulphuric acids, 11. 447 
Chromite, 5. 296 ; 7. 896 ; 11. 123, 125, 199, 
201 ; 12. 529 ; 15. 9 
Chromites, 11. 196 
Chrornitetrasulphuric acid, 11. 447 
Chromitite, 11. 125, 201 ; 12. 529 ; 13. 923 
Chromitrisulphatochromio acid, 11. 448 
Chromitrisulphatochromic acids, 11. 448 
Chromitrisulphatodichromic acid, 11. 448 
Chromitrisulphatotrichromio acid, 11. 448 
Chromium, 11. 122 ; 12. 528 

a-, 11. 148 

jS-, 11. 148 

alcholatochloride, 11. 373 

alloys, 11. 179 

aluminium alloys, 11. 172 

molybdenum-iron alloys, 13. 626 

steels, 13. 616 

amalgam, 11. 171 

amides, 8. 266 

amidophosphates, 8. 266, 706 

ammines, 11. 400 

ammonium aluminium sulphate, 11. 

463 

ferric alums, 14. 350 

sulphate, 11. 463 

hexafluoride, 11. 363 

pentafluoride, 11. 363 

phosphate, 11. 482 

phosphite, 8. 918 

potassium sulphate, 11. 463 

sulphate, 11. 452 

tetrachloride, 11. 417 

triarnrnino-oxalatochloride, 11. 

417 

antiraonioctochlorido, 11. 372 

aquotrihydroxydioldecamminothio- 

sulphate, 10. 554 

atomic disintegration, 11. 169 

number, 11. 169 

weight, 11. 167 

azide, 8. 354 

beryllium pentachloride, 11. 419 

bismuth alloys, 9 . 639 

borotimgstate, 6. 110 
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Chromium bromate, 2. 358 

bromides, 11. 421 

cadmium alloys, 11. 171 

ca3Bium oxypentachloride, 11. 391 

pentachloride, 11. 419 

monohydrate, 11. 419 

tetrahydrate, 11. 419 

sulphate, 11. 463 

tetrachloride, 11. 419 

carbonates, 11. 471 

chlorate, 2. 367 

chlorides, 11. 366 

chlorohexacarbamido totranitritodi- 

amminocobaltiato, 8. 610 
chromate, 11. 206, 210 

— — chromates, 11. 306 

cobalt alloys, 14. 638 

iron alloys, 14. 640, 663 

tungsten alloys, 14. 654 

nickel alloys, 15. 338 

colloidal, 11. 139 

columbate, 9 . 867 

copper alloys, 11. 170 

nickel aluminium alloys, 15. 245 

iron alloy, 15. 327, 337 

pentafluoride, 11. 364 

silicon cobalt alloys, 14. 640 

steels, 18. 616 

— - diamidodiphosphate, 8. 711 
diantimonide, 9 . 410 

diaquotrihydroxydiolenneami nothio- 
sulphate, 10. 554 

diarsenide, 9 . 70 

dibromide, 11. 421 

cw-dibromotetramminobromido, 11. 

424 

<mn«-dibromotetramminobromide, 11. 

424 

(’y»-dibromotetramminochloride, 11. 

424 

rv’«-dibromotetramminoiodide, 11. 424 

dibromo to tr aq uoto t rani t r it o< liam- 

minocobaltiate, 8. 610 

dichloride, 11. 366 

dichlorodiothylonodiaminoantimony 

pentachloride, 9 . 492 

dichlorotetraquatetranitri todiarn - 

rninocobaltiate, 8. 510 

dichromate, 11. 343 

difluoride, 11. 361 

dihydrotetraselenite, 10. 836 

dihydroxyazide, 8. 356 

diiodide, 11. 427 

dioxide, 11. 208 

dihydrate, 11. 208 

hemihydrate, 11. 208 

hemitrihydrate, 11. 208 

dioxyamide, 8. 266 

dioxydichloride, 11. 391 

dioxydifluoride, 11. 364 

dioxyphosphochlorotribromide, 11. 

395 

dipentitaoarbide, 5. 888 

diselenite, 10. 836 

disilicide, 6. 191 

ditritaboride, 5. 29 

ditritacarbide, 5. 888 

ditritasilicide, 6. 191 

electronic structure, 11. 169 

er 3 rthro-salt 8 , 11. 408 

VOL. XVI. 


Chromium extraction as oxide or chromate, 

11. 129 

ferrate, 13. 936 

ferric aluminium calcium silicate, 6. 

866 

fluorides, 11. 361 

fluosilicate, 6. 956 

gold alloys, 11. 171 

homicarbide, 5. 888 

hemihepta8uli>hido, 11. 433 

hemisilicide, 6. 191 

hemitrioxide, 11. 176 

hemitrisolonide, 10. 797 

hemitrisilicide, 6. 1 89 

hemitrisulphide, 11. 430 

hexa-acid salts, 11. 407 

hexacarbamide tetranitritodiaminino- 

cobaltiate, 8. 610 

hexammines, 11. 400 

hexitapentadecoxido, 11. 210 

dodecahydrate, 11. 210 

history, 11. 121 

hydrazine sulphate, 11. 454 

hydrosol, 11. 139 

cia -hydroxy aquobi se thy lenodiami no - 

diiodido, 11. 427 

trans-salt, 11. 427 

hydroxydocamminopoiitabroniido, 11. 

425 

hydroxy decam i ni no tr ichl orodi( ;hl or- 

aurate, 11. 419 

hydroxydiazido, 8. 354 

— ~ hydroxydihypophosphito, 8. 887 

hydroxy lamine sulphate, 11. 464 

hypophosxfliate, 8. 939 

hypophosphito, 8. 887 

imides, 8. 266 

iodato, 2. 358 

iridium alloy, 15. 750 

iron alloys, 13. 686 

carbide, 13. 691 

■ — tungsten carbides 13. 629 

isobutylalcosol, 11. 139 

lead ailoys, 11. 173 

lithium pentachloride, 11. 418 

luteosalts, 11. 400 

magnesium pentachloride, 11. 419 

manganeso-nickel-iron alloys, 15. 330 

steels, 13. 667 

manganic trisulphatohydrosulphate, 

12. 431 

mercuric trithiocyanatohcxasulpho- 

diainrnino, 11. 433 

mercury alloy, 11. 191 

metachloroantimonate, 9 . 491 

metantimonate, 9 . 459 

molybdate, 11. 670 

molybdenum alloys, 11. 524 

carbide, 13. 620 

cobalt alloys, 14. 541, 543 

iron alloys, 13. 626 

nickel alloys, 15. 248 

nickel steels, 15. 330 

monamidodiphosphate, 8. 710 

monantimonide, 9 . 411 

monarsenide, 9 . 70 

monoboride, 5. 28 

monochloride, 11. 366, 367 

hexahydrate, 11. 367 

tetrahydrate, 11. 367 

2 K 
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Chromium monophosphido, 8. 849 

monosulphide, 11. 429 

monoxide, 11. 174 

nickel alloys, 15. 238 

aluminium alloys, 15. 245 

iron alloys, 15. 328 

steel, 16. 329 

— beryllium-iron alloys, 15. 327 

steels, 15. 327 

columbium steels, 15. 329 

copper alloys, 15. 245 

tin alloys, 15. 245 

iron alloys, 16. 316 

manganese alloys, 15. 338 

— titanium alloys, 15. 328 

. — molybdenum-iron -copper alloys, 

15. 330 

steels, 16. 329 

silicon alloys, 15. 245 

— iron alloys, 15. 328 

— — — steels, ib. 329 

tungsten alloys, 16. 251 

steels, 15. 330 

vanadium alloys, 15. 245 

iron alloys, 15. 328 

nitrates, 11. 473 

— ' nitride, 8. 126 

nitrosyloxyehloride, 8. 439 

occurrence, 11. 121 

octitapentadecoxide, 11. 207 

orthochloroantimonate, 9. 491 

oxides, intermediate, 11. 206 

oxides, lower, 11. 174 

oxybromides, 11. 421 

oxyfluoridos, 11. 364 

-- - oxyheptachloride, 11. 391 

oxyiodides, 11. 421 

-- oxy tetrachloride, 11. 391 

oxytungstate, 11. 796 

])alladiuin alloys, 15. 650 

paratungstate, 11. 819 

passive, 11. 148 

pontaborate, 5. 107 

pentammines, 11. 402 

pentatungstato, 11. 829 

pentahydrato, 11. 829 

pentitadodecoxide, 11. 210 

pentitatridocoxido, 11. 206, 210 

pentiteimeaoxide, 11. 206 

enneahydrato, 11. 207 

pentoxy sulphite, 10. 306 

permanganite, 12. 280 

phosphates, 11. 479 

phosphite, 8. 918 

physiological action, 11. 163 

platinates, 16. 248 

platinum alloys, 16. 215 

copper alloys, 16. 216 

gold alloys, 16. 216 

iron alloys, 16. 219 

nickel-cobalt alloy, 16. 220 

molybdenum alloy, 

16. 220 

silver alloys, 16. 220 

silver alloys, 16. 216 

potassium hexachloride, 11. 419 

hexafluoride, 11. 364 

oxypentachloride, 11. 391 

pentachloride, 11. 418 

pentafluoride, 11. 363 


Chromium potassium phosphate, 11. 482 

phosphite, 8. 918 

selenatosulphate, 10. 930 

sulphate, 11. 454, 831 

sulphatoselenate, 10. 930 

tellurate, 11. 97 

tetrachloride, 11. 418 

preparation, 11. 129 

properties, chemical, 11. 160 

physical, 11. 142 

purpureo-salts, 11. 403 

pyridinoazide, 8. 354 

P3rrophoric, 11. 139 

reactions analytical interest, 11. 163 

rhodo-salts, li. 407, 408 

roseo-salts, 11. 401, 403 

rubidium bromide, 11. 425 

oxyiientachloride, 11. 391 

pentachloride, 11. 419 

monohydrate, 11. 419 

sulphate, 11. 463 

tetra(;hloride, 11. 419 

selonide, 10. 797 

selenite, 10. 836 

pentadecahydrate, 10. 836 

trihydrato, 10. 836 

selenium alums, 10. 876 

- — sesquioxide, 11. 176 

sesquisulphide, 11. 430 

silicododecarnolybdate, 6. 871 

silicododecatungstate, 6. 881 

silicon steels, 13. 616 

silver alloys, 11. 171 

sodium azi<le, 8. 354 

hexachloride, 11. 418 

pentafluoride, 11. 363 

phosphate, 11. 482 

phosphite, 8. 918 

pyrophosphate, 11. 482 

sulphate, 11. 454 

tetrachloride, 11. 418 

solubility of hydrogen, 1. 306 

stannates, 7. 421 

steel, 12. 752 

sulphates, 11. 434 

sulphides, 11. 429 

sulphochromate, 11. 448 

sulphochromite, 11. 433 

tantalum alloys, 11. 173 

tolluride, 11. 62 

tellurite, 11. 81 

totrahydropentaselenide, 10. 836 

tetrammines, 11. 404 

tetratungstate, 11. 796 

tetritacarbide, 5. 888 ; 13. 592 

tetri taenneaoxide, 11. 210 

tetritaheptasulphide, 11. 433 

tetroxides complex, 11. 358 

thallium sulphate, 11. 464 

thallous enneafluoride, 11. 364 

hexachloride, 11. 419 

thiocarbonate, 6. 128 

thiohypophosphate, 8. 1064 

thiophosphite, 8. 1062 

thiosulphate, 10. 564 

tin alloys, 11. 172 

titanium steels, 18. 616 

triammines, 11. 406 

triamminochloroxalate, 11. 424 

triamminodichloroaquochloride, 11.417 
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Chromium triamminodichloroaquoiodide, 

11. 417 

triamminodichloroaquonitrate, 11. 417 

triamminodichloroaquosulphate, 11. 

417 

triamminotetroxide, 11. 358 

triamminotriaquodichloronitrate, 11. 

412 

triamminotriaquodihydroxy iodide, 11. 

417 

triarnminotriaquotribromide, 11. 417 

iriamminotriaquotriperchlorate, 11. 

412 

- — triantimoniododecaohloride, 11. 372 
trichloride, 11. 371 

trifluoride, 11. 362 

trihydroxy totranitritodiplatini to, 8 . 

rm 

triiodide, 11. 427 

ennealiydrate, 11. 427 

„ — trioxide, 11. 211 

pro|>erties, chemical, 11. 229 

physical, 11. 214 

trioxyenneaselenite, 10. 836 

trioxyi)ho8phodichlorotribromido, 11. 

395 

trioxypho8phoponta(;hloride, 11. 395 

- - - trioxy trichloride, 11. 395 

tripyridinotn bromide, 11. 423 

tritadinitrido, 8. 127 

~ — tritasilicide, 6. 191 
— tritatetraoxide, 11. 175 

monohydrate, 11. 175 

trihydrate, 11. 175 

tritatetrasulphide, 11. 433 

trithiophosphate, 8 . 1067 

tungstate, 11. 796 

- tungsten cobalt alloys, 14. 542 

hexamrninoenneachloride, 11. 842 

molybldenum cobalt alloys, 14. 

543 

steels, 13. 642 

vanadium-iron alloys, 13. 643 

steels, 13. 642 

uranate, 12. 64 

uses, 11. 163 

“ --- valency, 11. 167 

vanadate, 9 . 780 

vanadates, 9 . 779 

vanadium-molybdenum-iron alloys, 

13. 626 

steels, 13. 617 

xantho-salts, 11. 403 

zinc alloys, 11. 171 

pentafluoride, 11. 364 

zirconium steels, 13. 616 

(di)chromium calcium triorthosilicate, 6. 866 

hexahydrotriorthosilicate, 6. 865 

magnesium triorthosilicate, 6. 815 

Chromobrugnatellite, 11. 473 
Chromocyclite, 6. 368 
Chromocyclites, 6 . 370 
Chromodisilicic(di) acid, 6 . 865 
Chromodisulphochromic acid, 11. 449 
Chromoferrite, 11. 201 ; 12. 529 ; 13. 591 
Chromoglaserite, 11. 258 
Chromohercjmite, 11. 201 
Chromophores, 6 . 592 
Chromopiootite, 11. 201 
Chromopocotite, 16. 9 


Chromosic oxide, 11. 175 
Chromospinel, 4. 251 
Chromosulphochromates, 11. 449 
Chromosulphochromic acid, 11. 449 
Chromotelluric acid, 11. 97 
Chromous ammonium carbonate, 11. 471 

fluoride, 11. 362 

sulphate, 11. 434 

borate, 5. 107 

bromide, 11. 421 

cfesium sulphate, 11. 435 

carbonate, 11. 471 

chloride, 11. 366 

dihydrate, 11. 370 

tetrahydrate, 11. 369 

trihydrate, 11. 370 

dihydrazinobromido, 11. 421 

dihydrazino(?hlorido, 11. 368 

ferrous sulphate, 14. 300 

fluoride, 11. 361 

- - - hoxaiodoplumbito, 7. 778 

hexamminobromide, 11. 421 

hoxamminodichloridc, 11. 368 

liGxamminodiiodido, 11. 427 

hydrazine sulphate, 11. 435 

hydrochloride, 11. 368 

hydroxide, 11. 174 

iodide, 11. 427 

lithium (iarbonato, 11. 471 

- - - magnesiiun carbonate, 11. 472 
sulphate, 11. 435 

motaphosphate, 11. 479 

nitrati:), 11. 473 

oxide, 11. 174 

- - -- phosphate, 11. 479 

potassium carbonate, 11. 472 

fluoride, 11. 362 

sulphate, 11. 435 

rubidium sulphate, 11. 435 

salts, 11. 174 

sodium carbonate, 11. 471 

docahydrate, 11. 471 

monohydrate, 11. 472 

sulphate, 11. 435 

- suli)hato, 11. 434 

heptahydrato, 11. 434 

monohydrate, 11. 434 

sulphide, 11. 429 

sulphite, 10. 306 

sulphoaluminate, 11. 430 

sulphochromite, 11. 433 

triamminodichloride, 11. 368 

zinc sulphate, 11. 435 

Chromowulfenite, 11. 566 

Chromyl ammonium difiuo(;hi’oniate, 1 1 . 365 

bromide, 11. 426 

chloride, 11. 391 

chromate, 11. 208 

fluoride, 11. 364 

imide, 8 . 260 

iodide, 11. 428 

j)entitahexachlorido, 11. 396 

phosphodichlorodiiodide, 11. 395 

phosphodichloropentabromide, 11. 395 

phosphodichlorotri iodide, 11. 395 

sulphate, 11. 449 

monohydrate, 11. 449 

Bulphuryl chloride, 11. 469 

tritadichloride, 11. 396 

Chryscolla, 5. 7 
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Chrysitine, 7. 638 
Chrysitis, 7. 644 

Chrysoberyl, 4, 206 ; 5. 164, 294 ; 7. 896 

ChrysocolL^, 8. 8 ; 4. 406 ; 6. 342 

Chrysolite, 6. 385 ; 15. 9 

Chrysolithos, 7. 98 

Chrysophane, 6. 816 

Chrysophrase earth, 6. 933 

Chrysopraa, 6. 624 

Chrysoprase, 6. 139 

Chrysotile, 6. 422, 426 

Chrysotylic acid, 6. 295 

Chrystis, 7. 638 

Chrysulca, 8. 556 

Chubutite, 7. 491 

Chumbe Cianco, 7. 797 

C^hurchite, 5. 529 

Chydrazaino, 8. 223 

ehlorido, 8. 223 

chloroplatinato, 8. 223 

nitrate, 8. 223 

sulphate, 8. 223 

Cider, 13. 615 
Ciment eloctriquo, 6. 559 

fondu, 6. 559 

noir, A 559 

(Jimolian earth, 6. 496 
Ciniolito, 6. 495 

Cinchonidino bromoiridate, 15. 777 

chloroiridate, 15. 771 

chloro})latinate, 16. 313 

Cinchonine allylalcoholotrichloroplatinito, 
16. 273 

bromoiridate, 15. 777 

chloroiridate, 15. 771 

Cinder notch, 12. 590 
C/inerary urns, 6. 512 
("meres clavellati, 2. 419 
Cinnabar, 4 . 696, 943, 944 

hepatic, 4 . 696 

Indian, 4 . 942 

X-radiogram, 1. 642 

Cinnabaris, 7. 673 
("innabarite, 4 . 696 
Cinnamon-stone, 6. 715 
Cipliyte, 8. 903 
Ciplyte, 6. 835 

Circumstantial evidence, 1. 90 
Cirite, 7. 896 

Cirvolite, 8. 623 ; 5. 155, 370 ; 8. 733 

Citric acid, 18. 613, 615 

Citrine, 6. 138 

Citrongolb, 11. 273 

Clapeyron’s equation, 1. 429 

Clarito, 9 . 4, 318 

Clarkoite, 12. 4, 64 

Clarus hyalinus, 7. 98 

Classification of elements, 1. 248 

Claudelite, 9 . 4, 94 

Claus’ blue solution, 15. 571 

Clausius’ equation, 1. 431 

gas equation, 1. 761 

ionization hypothesis of eleotrolvBis, 

1. 971 

Clausthalie, 10. 787 

Clausthalite, 7. 491, 896 ; 10. 694, 787 ; 15. 

^09 

Clay, 6. 631 

blue, 6. 716 

colloidal, 6. 487 


Clay edible, 6. 471 

ironstone, 12. 529 ; 18. 775 ; 14. 356 

Kambara, 6. 496 

plasticity, 6. 485 

properties, chemical, 6. 491 

physical, 6. 476 

(see also China clay) 

substance, 6. 473 

true, 6. 473 

Clayite, 6. 467, 476 ; 9 . 292 
Clays, 5. 166 ; 6. 467 ; 15. 9 

flint, 6. 477 

tallow, 4. 406 ; 6. 442 

Cleavage, 1. 599 

and isomorphism, 1. 667 

Cleavelandite, 6. 663 

Cleiophane, 4. 586 

Clemen’s solution, 9 . 40 

Clementite, 12. 529 

Oleveito, 5. 530 ; 7. 185, 896 ; 12. 50 

Cleveland ironstone, 12. 529 

Cliachite, 5. 249, 274 

Cliftonite, 12. 528 

Climia, 4. 408 

Climax, 15. 257 

Clingmanito, 6. 707 

Clinoanthophyllite, 6. 398 

Clinochlor, 12. 529 

Clinochlore, 6. 621, 622 

Clinoclare, 3. 8 

Clinoclastite, 9 . 4, 161 

Clinocrocito, 14. 328, 353 

(IJlinoodrito, 6. 443, 446 

Clinoenstatito, 6. 395 

Clinohedrite, 9 . 291 

Clinohurnite, 6. 813 

Clinophffiite, 5. 154 ; 12. 529 ; 14. 328, 353 

Clinoptilolite, 6. 748 

Clinozoisite, 6. 722 

Clintonito, A 816 ; 12. 529 

Clintonites, 6. 603 

Cluthalite, 6. 645 

Coalite, 8. 166 

Coba, 2. 803 

Cobalt, 1. 264 ; 14. 419 

alcosols, 14. 454 

allotropes, 14. 458, 464 

alloys, 14. 629 

aluminate, 5. 298 

aluminide, 14. 635 

aluminium alloys, 14. 534 

molybdenum alloys, 14. 541 

pentafluoride, 14. 607 

sulphide, 14. 757 

tungsten alloys, 14. 642 

amalgams, 14. 633 

amidosulphonate, 8. 644 

amminochlorosmate, 15. 720 

amminometasilicate, 6. 932 

ammonium azide, 8. 365 

decamolybdate, 11. 574 

dithionate, 10. 697 

leiui nitrite, 8. 606 

mercury alloy, 14. 634 

pentasulphate, 14. 774 

persulphate, 10. 480 

phosphite, 8. 920 

sulphatofluoberyllate, 14. 783 

tetrafluoride, 14. 606 

analytical reactions, 14. 614 
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Cobalt antimonite, 9 . 433 

aquopentamminoamidosulphonate, 8. 

644 

aquopentamminoimidodisulphonato, 

8. 669 

aquopentamminonitrilotrisulphonate, 

8. 669 

arsenate colloidal, 9 . 229 

hydrogel, 9 . 229 

atomic disruption, 14. 627 

number, 14. 527 

weight, 14. 626 

auric hexamminochloride, 8. 695 

pentamminonitratochloride, 3. 

696 

autunite, 12. 135 

azide, 8. 356 

barium sulphide, 14. 767 

thallium nitrite, 8. 605 

beryllium alloys, 14. 532 

bisdiethylenediamiiiosulphate, 10. 448 

bi sethy lened lam i n oamminochlorodi- 

thionate, 10. 598 

bisiodotrichloro-chloride, 14. 628 

bismethylenediaminotetrathionato, 10. 

620 

bismuth alloys, 9 . 640 

nitrate, 9 . 710 

bloom, 9. 4, 228 ; 14. 424 

blue, 14. 619 

boracite, 6. 140 

boride, 5. 31 

boron alloy, 14. 534 

borotungstate, 5. Ill 

bromato, 2. 360 

: ammino, 2. 360 

bromide, X-radiogram, 1. 642 

bromoplatinate, 16. 380 

bromostannate, 7. 456 

bronze, 14. 619 

cadmium alloys, 14. 533 

csBsium amminotetrach lor ides, 14. 639 

selenate, 10. 885 

calcium alloy, 14. 532 

magnesium arsenate, 9 . 230 

carbonatoethylenediaminodiammino- 

chloride, 14. 819 

carbonatopentamininoamidosul- 

phonate, 8. 644 

catalysis by, 1. 487 

ceric decafluoride, 14. 607 

chlorate, 2. 360 

ammino-, 2. 360 

chloroantimonate, 9 . 492 

chloroaurate, 3. 595 

chlorochromate, 11. 399 

chloropentamminodihydrosulphate, 

10. 448 

chloroplatinate, 16. 284 

chlorostannate, 7. 450 

chromic pentafluoride, 14. 608 

chromite, 11. 204 

chromium alloys, 14. 638 

iron alloys, 14. 640 

molybdenum alloys, 14. 541 

nickel alloys, 16. 338 

tungsten cobalt alloys, 14. 542 

cobaltous trisethylenediaminocto- 

chloride, 14. 668 
colloidal, 14. 463 


Cobalt co-ordination number, 14. 525 

copper alloys, 14. 529 

aluminium alloys, 14. 535 

molybdenum alloys, 14. 540 

nickel-iron-magnesium alloys, 15. 

337 

lead alloys, 15. 337 

— zinc alloys, 15. 337 

silicon alloys, 14. 536 

chromium alloys, 14. 640 

cuprous lead selenide, 10. 800 

decamminoamidodithionate, 10. 598 

— — decatungstate, 11. 832 

deuterohexavanadate, 9 . 791 

diamidodiphosphato, 8. 7 1 1 

diamrninoarsenate, 9 . 229 

diamminodipyridinoaquo-hydroxydi- 

thionate, 10. 697 

diamminodipyridinodihydroxydi- 

thionate, 10. 697 

diantimonide, 9 . 414 

diaquotetramminoamidosulphonato, 8. 

644 

diarsenatoctodecatungstate, 9 . 214 

diarsenide, 9 . 76 

1 ; 6-diazidobisethylenediamine azidt% 

8. 355 

1 : 6-diazidobi8ethylenediamino chloro- 
aurate, 8. 355 

1 : 6-diazidobisothylenodiaininochloro- 

platmate, 8. 355 

— — diazidobisethylenediaminodithionate, 

10. 698 

1 ; 6-diazidobisethylenediamminoni- 

trate, 8. 355 

1 : 6-diazidobisothylenodiaminothio- 

cyanate, 8. 356 

1 : 6-diazidobisethylonodithionato, 8. 

355 

diazidotetramminodithionate, 10. 598 

diazidotetramminonitrate, 8. 356 

diazototramminodithionate, 8. 355 

diazototramminoiodido, 8. 355 

diborate, 6. 114 

diboride, 5. 32 

1 ; 2-dichlorobisethylenediamine azide, 

8. 355 

1 : 6-dichlorobisethylenediarnine azide, 

8. 355 

dichlorodiethylenediaminoantimony 

pentachloride, 9 . 492 

dichromate, 11. 344 

cia-diethylenediaminoaquoliydroxydi- 

thionate, 10. 597 

^rarw-diethylenediamminoaquohy- 

droxydithionate, 10. 697 
die thylenediaminodinitritodithiona te, 

10. 698 

diferride, 14. 645 

dihydrazinohydrosulphite, 10. 315 

dihydrazinosulphite, 10. 314 

dihydride, 14. 608 

dihydroantimonate, 9 . 461 

dihydroarsenatotrimolybdate, 9. 208 

dihydrotetrarsenate, 9 . 230 

dihydroxydecasulphite, 10. 313 

dihydroxypentasulphite, 10. 313 

dihydroxytriselenate, 10. 883 

diicKlodinitritoplatinite, 8. 523 

diiodotriarsenite, 9 . 267 



502 


GENERAL INDEX 


Cobalt c?>*dinitritotetramiTiinoamitloaul- 
phonato, 8 . 644 

trarm^dini troio trammi noamiclosulpho- 

nate, 8 . 644 

CM-dinitritoietramminoiiitrilosulpho- 

nate, 8. 669 

<rontf-dinitri totetramrninonitri lotri- 

Hulphonate, 8 . 669 

(linitrosyldecamminodinitratotetra- 

nitrate, 8 . 443 

- — dinitrosyldeoamminodiiiitratototra- 

perc'hlorate, 8 . 443 

d ini tr osylenneamniino iod oto traoxa- 

laie, 8 , 443 

dioxide, 14 . 698 

dioxytetrafluomolybdate, 11 . 614 

dipentarsenido, 9. 76 

— — cv«-dipropylenediaminodi(!hlorodi- 
thionate, 10 . 698 

/mn»-dij)ropyloncdiaminodichlorodi- 

thionate, 10 . 698 

diselenido, 10 . 800 

~ — diBilicidc, 6 . 208 
disulphide, 14. 766 

- — dithioriate, 10 . 697 

hexahydrato, 10 . 697 

oetoliydrate, 10 . 597 

diihio])hosi)hato, 8 . 1068 

ditritajjhosphido, 8 . 869 

-- — d i tri (-arson ide, 9 . 73 

ditritaailioide, 6 . 209 

ditungstate, 11 . 810 

■■ — <lodocamininoliexahydroxydithionat.o, 

olootronic structure, 14 . 527 

ethylstannonato, 7. 410 

extraction, 14 . 433 

ferrate, 13 . 936 

ferrous sulphoarsonitobismuthite, 9 . 

696 

filaments, 14 . 463 

fluoberyllate, 14 . 607 

heptahydrate, 14 . 607 

- — fluoborate, 5. 128 

- fluorides, 14 . 603 

fluosilicate, 6 . 967 

fliiotitaiuito, 14 . 607 

hexahydrated, 7. 73 

fluovanadate, 14 . 607 

fluoxy vanadate, 14 . 60S 

glance, 9 . 4, 308 ; 14 , 424 

gold alloy, 14 . 532 

green, 14 . 619, 602 

hcmiarsenide, 9 . 76 

hemiboride, 5 . 32 

hemiennealuminido, 14 , 636 

hemibeptasulphide, 14 . 762 

hemihydrazinosulpbite, 10 . 314 

' — hernipontaluminido, 14 . 636 

heiniphosphide, 8 . 859 

hemiselonide, 10 . 800 

hemisilicide, 6 . 208 

heinistannide, 14 . 637 

hernisulphide, 14 . 763 

homitriarsenide, 9 . 76 

homitrichrornide, 14 . 539 

hernitrimolybdide, 14 . 540 

hemitriphosphide, 8 . 869 

hemitriselenide, 10 . 800 

hemitritelluride tetrahydrate, 11 . 73 


Cobalt heptachlorobismuthite, 9. 668 
hexaboratodiiodide, 5. 141 

- - hexadecaboratodibromide, 5. 140 

hexadecaboratodichlorido, 5. 140 

hexahydroarsenatoctodecamolybdate, 

9. 211 

hexahydrodichloride, 14 . 627 

hexamminoamidosulphonate, 8 . 644 

hexamininochloroplatinite, 16 . 284 

hexamminochlorostannite, 7 . 434 

hexamminodihydroxynitrilomonosul- 

phonate, 8 . 672 

hexamminodisulphatopersulphato, 10 . 

480 

hexamminoferrohoptanitrosyltrisul • 

phide, 8 . 442 

hexamminofluoborate, 5. 128 

hexamminofluorido, 14 . 605 

hexamminofluotitanate, 7. 73 

hexamminoimidodisulphonate, 8 . 659 

- - — hexamminonitrilotrisulphonate, 8 . 

669 

- hexamminothiocarbonate, 6 . 128 
hexamminotrihydroxydithionate, 10 . 

598 

hexainminotrinitratoaquodihydroxy- 

dithionate, 10 . 698 

boxarnminoxydiaqiiohydroxydithio- 

nate, 10 . 598 

hexa|)ermanganite, 12 . 280 

" - hexitapentasulphide, 14 . 750 

- - hexitatungstide, 14 . 541 
— higher oxides, 14 . 598 

history, 14 . 419 

hydrazinohydrosulphito, 10 . 316 

hydroarsenato vanadate, 9 . 200 

hydrochloride, 14 . 628 

hydrofluocolurnbate, 9. 872 

- — hydrofluorido, 14 . 605 

hydrogel, 14 . 453 

hydrosel, 14 . 453 

hydrophosphatodimolybdate, 11. 670 

hydroselenite, 10 . 841 

hydrosulphide, 14 . 754 

hydroxyazide, 8 . 365 

- - — hydroxychlorido, 14 . 628 

hydroxyhydrosulphide, 14 . 754 

hyponitrite, 8 . 417 

hypophosphate, 8 . 939 

hypophosphito, 8 . 890 

intermediate oxides between CoO and 

C 03 O 4 , 14. 677, 682 

intormetallic compounds, 14 . 629 

iodate, 2. 361 

ammino-, 2. 362 

iodoplatinite, 16 . 391 

dodecahydrate, 16 . 391 

7 -; — enneahydrate, 16 . 391 

iridium alloy, 15 . 750 

iron alloys, 14. 644, 663 ; 16. 665 

aluminium alloys, 14 . 663 

chromium alloys, 14 . 653 

tungsten alloys, 14 . 654 

manganese alloys, 14 . 664 

molybdenum alloys, 14 . 664 

•; tungsten alloys, 14 . 664 

iso-chloropentamminohydroxynitrilo- 

disulphonate, 8 . 680 

eis-iso-dinitritotetramminohydroxy- 

nitrilodisulphonate, 8 . 680 
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Cobalt /ra/i9*iso>dinitritotetramminohy- 
droxynitrilodisulphonate, 8. 686 

iso-hexamminohydroxynitrilodisul- 

phonate, 8. 680 

iso-nitritopentamminohydroxy- 

nitrilodisulphonate, 8. 680 

isotopes, 14. 525 

load alloys, 14. 538 

nickel alloys, 15. 338 

sulphide, 14. 757 

magnesia pink, 14. 519 

magnesium alloys, 14. 532 

borate, 6. 114 

malleable, 14. 453 

manganite, 12. 243 

manganese alloys, 14. 543 

molybdenum alloys, 14. 544 

nitrates, 14. 828 

mercury alloys, 14. 533 

metacolumbate, 9. 868 

metallic precipitation, 14. 517 

motantimonato, 9. 461 

dihydrato, 9. 461 

dodecahydrate, 9. 461 

homipentahydrate, 9. 461 

hexahydrate, 9. 461 

pentahydrate, 9. 461 

motasilicato, 6. 932 

inetasulpharsonatoxymolybdate, 9. 

332 

metatantalate, 9. 910 

metatetrarsonite, 9. 134 

metatitanate, 7. 60 

metavanadato, 9. 791 

mirrors, 14. 453 

molybdenum alloys, 14. 540 

chromium alloys, 14. 543 

nickel alloys, 15. 338 

molybdide, 14. 540 

monamidodiphosphato, 8. 710 

monamminorthoarsenato, 9. 229 

rnonantimonido, 9. 413 

monarsenide, 9. 75 

monochromide, 14. 539 

nionosili(ude, 6. 208 

monothioj^hosphate, 8. 1069 

monoxide, 14. 558 

aerosol, 14. 561 

preparation, 14. 558 

nickel alloys, 15. 332 

copper alloys, 15. 336 

hydroarsenate, 9. 232 

iron alloys, 15. 338 

manganese alloys, 15. 338 

titanium alloys, 15. 339 

Tnanganese alloy, 15. 338 

nitrates, 15. 493 

pyrite, 15. 5 

pyrites, 12. 529 ; 14. 757 

separation, 14. 440 

sulphide, 15. 448 

sulphoantimonide, 9. 566 

nitride, 8. 136 

nitrilotrimetaphoBphato, 14. 866 

n itritopentamminoarnidosulphonate, 

8. 644 

— ^ — nitritopentamminohydroxynitrilodi- 
sulphonate, 8. 680 

nitritopentamminoimidodisulphonate, 

8. 659 


Cobalt nitrosotri carbonyl, 5. 957 

nitrosylpentamminodichloride, 8. 443 

nitrosylpentamminodinitrate, 8. 443 

nitrosyltricarbonyl, 8. 436 

occurrence, 14. 422 

ochra nigra, 12. 266 

ochre, 9. 228 ; 14. 424 

octamminoamidohydroxydithionate, 

10. 598 

octamminodihydroxydithionato, 10. 

598 

octoborate dodecahydrated, 5. 114 

orthoarsenato, 9. 228 

orthoarsenite, 9. 133 

orthoborate, 5. 114 

orthosilicate, 6. 932 

orthos tannate, 7. 420 

orthosulphoantimonito, 9. 555 

-- — osmium alloys, 15. 697 

oxyarsenate, 9. 229 

monohydrate, 9. 229 

oxydichloride, 14. 628 

oxyfluoride, 14. 604 

oxyfluomolybdato, 14. 608 

oxyselenide, 10. 7^) 

oxysulphido, 14. 754 

palladium alloys, 15. 651 

pontaborate, 5. 114 

pentachlorobismuthito, 9. 668 

■ pentafluoaluminato hoptahydratod, 5. 

310 

pentafluoforrate, 14. 8 

pentafluovanadite, 9. 797 

pentamminochlorodithionate, 10. 598 

pentamminohy drocarbonatoc 1 i thio - 

nate, 10. 598 

pontammmohydroxydithionate, 10. 

597 

pentamminonitraiodithionato, 10. 597 

pentamminoselonitoc.hloride, 10. 841 

pentitadizinedde, 14. 532 

pontitahoxasolenide, 10. 800 

pentitannoahydrazinosulphito, 10. 314 

I)entoxyBulphate, 14. 769 

perborate, 5. 120 

perchlorate, 2. 404 

ammino-, 2. 404 

— - - permanganito, 12. 280 

permonosulphomolybdate, 11. 654 

^-peroxodecamminochloroplatinate, 16. 

332 

perrhenato, 12. 477 

persulphate, 10. 480 

phosphatododecamolybdate, 11. 663 

phosphite, 8. 920 

platinum alloys, 16. 219 

copper alloys, 16. 219 

iron alloys, lA 219 

nickel chromium alloy, 16. 220 

molybdenum alloy, 16. 

220 

silver alloys, 16. 219 

plumbite, 7. 669 

polysulphates, 10. 448 

potassium arsenate, 9. 230 

azide, 8. 355 

barium nitrite, 8. 505 

cadmium nitrite. 8. 505 

decasulphide, 14. 756 

diamminototrani trite, 8. 502 
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Cobalt potassium dinitrosyldecamminodiio- 
dodinitratoiodido, 8. 443 
hypophosphate, 8. 939 

- ^ mercuric nitrite, 8. 505 

nickel nitrite, 8. 512 

orthosulphoantimonite, 9 . 555 

Ijersulphato, 10. 480 

phosphite, 8. 920 

sulpha tofluobory Hate, 14. 783 

teterotetradecavanadate, 9 . 791 

tetrafluoride, 14. 607 

trifluoride, 14. 607 

— tritorodeca vanadate, 9 . 791 

zinc nitrite, 8. 505 

preparation metal, 14. 446 

- - properties, chemical, 14. 507 

physical, 14. 457 

— — - psilomelanos, 12. 266 
pulvemlent, 14. 453 

- — pyrito, 14. 424, 756, 737 

pyriticosum, 14. 757 

pyroaraonate, 9 . 230 

dihydrate, 9 . 230 

pyroarsenite, 9 . 1 34 

pyrophoric, 14. 453 

_ pyroselonite, 10. 841 

jjyroaulpharsenate, 9 . 324 

pyrosulpharsenatoxyrnolybdate, 9 . 331 

red, 9 . 228 

rex, 14. 421 

rubidium lead nitrite, 8. 506 

solenato, 10. 885 

ruthenium alloys, 15. 510 

salts physiological action, 14. 518 

solonide, 10. 800 

selenite, 10. 840 

dihydrate, 10. 840 

tritahydrate, 10. 840 

sesquisulphide, 14. 755 

silicate, A 931 

- — Hihcoarsomde, 9 . 68 

- — silic.ododocatungstate, 6. 881 

- — 8ili(;on aluminium alloys, 14. 536 

- — silver alloys, 14. 53 1 

. dinitrosyldecamminotetranitra- 

tonitrate, A 443 
single crystals, 14. 453 

- — sodium arsenate, 9. 230 

barium nitrite, 8. 505 

disulphate, 14. 780 

_ disulphide, 14. 757 

heptathiosulphate, 10. 556 

hexarsenate, 9 . 230 

hypophosphate, 8. 939 

pontaaulphide, 14. 757 

percarbonate, 14. 812 

persulphate, 10. 480 

phosphite, 8. 920 

tetradecametaphosphate, 8. 990 

tetrathiosulphate, 10. 556 

trifluoride, 14. 607 

solubility of hydrogen, 1. 306 

spar, 14. 424 

speiss, 9 . 76 

a-stannate, 7. 420 

stannic sulphide, 14. 757 

stannide, 14. 536 

suboxide, 14. 558 

sulpharsenatosulphomolybdate, 9 . 323 

sulpharsenide, 9 . 308 


Cobalt sulpharaenite, 9 . 302 

sulphate. 11. 831 ; 14. 761 

sulphides, 14. 750 

sulphoantirnonate, 9 . 576 

sulphochromite, 11. 433 

sulphomolybdate, 11. 653 

sulphotellurite, 11. 114 

sulphotungstato, 11. 859 

tellurate, 11. 97 

telluride, 11. 63 

tellurite, 11. 82 

monohydrated, 11. 82 

terrea fuliginea, 12. 266 

teterodecavanadate, 9 . 791 

tetraborate decahydrated, 5. 114 

tetracarbonyl, 5. 957 

tetraethyldiaminediaquotetrahydroxy- 

dithionate, 10. 598 

tetramminoaquohydroxydithionate, 

10. 597 

tetramminocarbonatodithionate, 10. 

598 

cis-tetramminochlorodithionate, 10. 

598 

tetramminoperrhenate, 12. 477 

— trihydrate, 12. 477 

-- -- tetrapyridinotetrathionate, 10. 620 

- - - tetra vanadate, 9 . 791 

tetrazincide, 14. 532 

tetritatrisulphide, 14. 750 

tetroxyorthoarsenite, 9 . 133 

tetroxysulphate, 14. 769 

decahydrate, 14. 769 

tetradecahydrate, 14. 769 

thallium alloys, 14. 536 

nickel nitrate, 8. 512 

thiocarbonate, 6. 128, 129 

amminos, 6 . 129 

thiosulphate, 10. 556 

— — tin alloy, 14. 536 

^ titanium alloys, 14. 536 

hexamminofluoride, 14. 610 

nickel alloys, 15. 338 

triamidodiphosphate, 8. 712 

- — tnamidopyrophosphate, 14. 854 

- triamminofluoride, 14. 605 

triamminorthoarsenate, 9 . 229 

triarsenatotetravanadate, 9 . 201 

triarsenide, 9 . 78 

tricarbonyl, 5. 957 

trioxysulpharsonate, 9 . 329 

trioxysulphate, 14. 769 

triselenite, 10. 841 

trisethylenediaminohydroselenate, 10. 

886 

trisilicide, 6. 209 

tritacarbide, 5. 901 ; 14. 512 

tritadinitride, 8. 137 

tritadistannide, 14. 536 

tritanitride, 8. 137 

tritatetraselenide, 10. 800 

— — tritatridecaluminide, 14. 535 

trithionate, 10. 609 

tritungstate, 11. 81 

tungsten alloys, 14. 641 

hexamminoenneachloride, 11. 842 

molybdenum chromium 

alloys, 14. 643 

tritacarbide, 14. 641 

tungstide, 14. 641 



GENERAL INDEX 


505 


Cobalt ultramarine, 5. 298 ; 14. 519 

uranate, 12. 64 

uranium alloys, 14. 643 

uses of, 14. 618 

valency, 14. 626 

vitriol, 14. 761 

voltaite, 14. 363 

yellow, 8. 602 ; 14. 619 

zinc alloy, 14. 632 

copper alloys, 14. 633 

hexachloride, 14. 643 

mercury alloy, 14. 634 

orthosilicate, 6 . 933 

zirconium, 7 . 117 

(tri)cobalt tetraborate tetrahydrated, 5. 114 
Cobaltiarsenates, 9 . 230 
Cobaltibismuth carbonatotetrammino- 
iodide, 9 . 678 

chloropentamminoiodide, 9 . 678 

dinitroxyltetramminoiodide, 9 . 678 

hexamminoiodide, 9 . 678 

Cobaltic /Li-acetato-amino-ol-hexammino- 
chloroplatinate, 16. 332 

acetatopentaminines, 14. 697 

acetylacetonatobisethylenediamines, 

14. 697 

adipinatobispentammines, 14. 699 

alum, 14. 789 

aluminium oxide, 14. 686 

ft-amidoseleiiatotetrarnminohydro- 

sulphate, 10. 930 

/i-ainidosulphatoctamminohydro- 

selenate, 10. 930 

amidosulphonates (cis), 8. 608 

(trans), 8. 608 

- — p-amino-decamminobrornide, 14. 731 

decamminopentachloride, 14. 673 

decamminosulphate, 14. 804 

— _ — diol-hexamminobromide, 14. 734 

- — hexamminochloride, 14. 679 

hexamminoiodide, 14. 748 

hoxamminonitrate, 14. 848 

ol-octamminobromide, 14, 733 

- — tetrahydrate, 14, 733 

octarnminochloride, 14. 677 

octarnminonitrate, 14. 847 

octamminosulphate,14, 674, 

806 

peroxohexamminonitrate, 

14. 848 

quaterethylenediamine- 

bromido, 14. 733 

quaterethylenediamine- 

iodide, 14. 748 

peroxo-octamminobromide, 14. 

733 

octarnminochloride, 14. 674 

octarnminonitrate, 14. 846 

dihydrate, 14. 846 

hexahydrate, 14. 846 

octamminosulphate, 14. 674, 

806 

ol-hexamminobromide, 14. 

734 

dihydrate, 14. 734 

hexamminochloride, 

14. 680 

quaterethylenediaminebro- 

mide, 14. 733 

hexahydrate, 14. 733 


Cobaltic p-amino-peroxo-quaterethylene - 
diaminechloride, 14. 676 

quaterethylenediamine- 

chloroplatinate, 16. 332 

quaterethylenediamine- 

iodide, 14. 748 

dextro-salt, 14. 748 

l®vo-salt, 14. 748 

quaterethylenediamine- 

nitrate, 14. 846 

dextro-salt, 14. 846 

lajvo-salt, 14. 846 

p-aminodecamminonitrate, 14. 844 

ammines, 14. 688 

ammonium aquopentamminochloro- 

sulphate, 14. 794 

aquopentamminornolybdato, 11. 

575 

barium decamolybdate, 11. 676 

decamolybdate, 11. 698 

disulphate, 14. 789 

dodecamolybdate, 11. 674 

hexamminochlorosulphate, 14. 

791 

hexamminoaulphate, 14. 791 

hexani trite, 8. 604 

hydroxyamrnino-poroxo-ol-hexa- 

amininosulphato, 14. 806 

hydroxy triamminochloroplati- 

nate, 16. 333 

silver hexanitritos, 8. 504 

tetramminodisulphito, 10. 315 

totramminotrisulphito, 10. 3 1 5 

p-ammonium-poroxo-quaterothylone- 

diaminebromide, 14. 732 

monohydrate, 14. 733 

trihydrate, 14. 732 

antimony dichlorobisethylonediamine- 

hexachlorido, 14. 670 

aquobisethylenediaminoammines, 14. 

693 

aquobisothylened iaininoamminobro- 

mido, 14. 723 

cis-form, 14. 723 

trans-form, 14. 723 

aquobisothylened iaminoammino- 

chloroplatinate, 16. 332 

< mritf -aquobisethy lonediai ninoamrn ino - 

fluoride, 14. 610 

f ran# -aquobisothylened iami noainmino - 

iodide, 14. 745 

cw-aquobisethylenodiamineammino- 

nitrate, 14. 834 

^mn«-aquobisothylenediamineammino- 

nitrate, 14. 834 

aquobispyridinetriamminobromido, 14. 

723 

aquobroinotetramminosolonate, 10. 

886 

aquochlorotetrarnminoselenato, 10. 

886 

aquoctamminochloride, 14. 660 

aquohenamminochloride, 14. 660 

aquohoptamminochloride, 14. 660 

aquohydroxytetramminosolonate, 10. 

886 

aquonitratotetramminohydroselenate, 

10. 886 

aquonitritotetramminohydroselenate. 
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Cobaltic aquonitritototramminohydro- 
Bulphate, 8. 507 

■ aquonitritototramniinoniolybdate, 11. 

575 

aquonitritotetrainmiriooxalate, 8. 507 

aquonitritotctrammiiioselenate, 8. 507 ; 

10. 886 

aquonitritotetrarnminotartrate, 8. 507 

aquooctoammiiiobromide, 14. 723 

aquopontadecamminobromide, 14. 723 

aquopentadecamrninoiodidti, 14. 745 

aquopentaminines, 14. 692 

aquopentamrninobromido, 14. 722 

aquopentarnniinobromoiridato, 15. 776 

aquopentainininobromoplatinate, 16. 

380 

inonohydrato, 16. 380 

tetrahydrato, 16. 380 

aquopentarnminobromosuliihato, 14. 

794, 795 

aqiiopontamminocarbonate, 14. 815 

■ aquopoiitaniHiinotJhlorido, 14. 659, 660 

aqn open t anini i noch lor obrom oir i ( iato , 

15. 776 

aquopentamminoohloroiridate, 15. 772 

- — aqiiopontamininochloroplatinato, 16. 

332 

aquopentamminochlorosulphate, 14. 

794 

aquopentarnniinochromatobisdichro- 

niate, 11. 344 

aquop(3ntaTnininodichroinato, 11. 344 

aquopentarnminofluoride, 14. 610 

aquopentaniminohydronitrato, 14. 834 

aqijopentamrninohydrophoaphate, 14. 

857 

tetrahydrate, 14. 857 

aqiiopen taninii Tioh y dropyrophos - 

phato, 14. 858 

aquopentarnininohydroxide, 14. 595 

aquopentamminoiodido, 14. 745 

aquopentamminoiodonitrato, 14. 834 

aquo])eritamminc)iodosulphato, 14. 

795 

aquopontamminoinolybdate, 11. 575 

aquopontamrniiionitrato, 14. 833 

aqiiopontamminonitrilotri8uli)honato, 

8. 682 

aqiiopontamminonitrito, 8. 506 

aquopentamiiiinopyrophosphato, 14. 

858 

dodocaliydrate, 14. 858 

aqtiojx)ntaniininorthophosphato, 14. 

856 

- — aquopontaiiiminoselenate, 10. 886 

aquopentamminosulphato, 14. 793 

tetrahydrate, 14. 793 

trihydrate, 14. 793 

aqi lopentanuninosulphatobromo- 

iridate, 15. 776 

aquopentamininosulphatodihydro- 

sulphate, 14. 794 

aquopentamminosulphatonitrate, 14. 

834 

aquo|)entamminosulphatototrahydro- 

sulphate, 14. 794 

aquopentamminotrifluorohexahydro- 

fluoride, 14. 610 

aquopentamminotrisulphite, 10. 316 

aquopyridinetetrammines, 14. 693 


Cobaltic aquopyridinetetramminonitrate, 
14. 834 

aquoselenatototramminochloride, 10. 

886 

aquosolonatotetramminohydrosele- 

nate, 10. 886 

aquoselenatotetramminoselonate, 10. 

886 

aquoselonatototramminosulphate, 10. 

886, 930 

aquosulphatotetramminoselenate, 10. 

886, 930 

aquosulphitotetramminocyanido, 10. 

317 

aquosulphitotetrarnminohydroxide , 

10. 316, 317 

-- — aquosulphitotetramminothiocyanate, 

10. 317 

- — barium ammonium octamminohoxa- 

sulphite, 10. 315 

dodecanitrite, 8. 504 

ennearnolybdate, 11. 575 

octamminohexasulphito, 10. 315 

oxyoctonitrito, 8. 504 

bonzhydroxamatobisothylenodiamines, 

14. 698 

a-benzilmoiioximebisdiothylonodi- 

amine, 14. 698 

benzolhexacarbonatopontammines, 14. 

699 

benzolj3entacarbonatopentammincs, 

14. 699 

- — benzylsulphoacsetatobisothylonodi- 

amines, 14. 705 

bischromatototramniinos, 14. 705 

bisdiaminodiethyleneaminotri iodide, 

14. 744 

bisdimothylglyoxiinebisanilines, 14. 703 

bisdimethylglyoximodiarninoR, 14. 667, 

699, 703, 705 

bisd irneth y Igly ox i minebiseth y 1 a mines , 

14. 703 

bisdimethylglyoximinebishydroxyl- 

amines, 14. 703 

bisdimethylglyoximinobia-p-tolu- 

idines, 14. 703 

bisdimethylglyoximinobispyridines, 

14. 703 

bisdimethylglyoxiininodiammino- 

selonate, 10. 886 

bisethylene-a-phenanthrolines, 14. 692 

bisethy lenediamine- a-phenanthroline- 

bromide, 14. 722 

bisethy lenediaminecyclopentaminedi - 

amines, 14. 692 

^rarw-bisethylenediamineoytdopentano* 

diaminenitrate, 14. 833 

da - bisethylened iaminecy clopentane - 

iodide, 14. 745 

dextro-salt, 14. 743 

l8Bvo-salt, 14. 743 

bisethylenediaminediammines, 14. 

692 

ci«-bisethylenediaminediamminobro- 

mide, 14. 722 

doxtro-salt, 14. 722 

^raw«-bisethylenediaminediamm ino- 

bromide, 14. 722 

ct«>bisethylenediaminediammino- 

chloride, 14. 658 



GENERAL INDEX 507 


Cobaltic <ran«-bisethylenediamin 0 diam- 
minochloride, 14. 658 

cw-biBethylonediaminediammino- 

iodide, 14. 744 

^mn«-bi3ethylenodiaminediamrninO‘ 

iodide, 14. 744 

cta-bisethylenediaminediamminoni- 

trate, 14. 833 

^mwa-bisethylenediaminediammino- 

nitrate, 14. 833 

cis-biBethylenediarninediamininopon- 

tachloride, 14. 658 

fmrw-bisethylenediaminediammino- 

pentachloride, 14. 658 

bisethylenediamine-l-cyclopentanodi- 

aminebromide, 14. 722 

dextro-salt, 14. 722 

bisethylenediamine-l-eyclopentanodi- 

aminechloride, 14. 659 

bisethylenodiarninephonanthroline- 

nitrate, 14. 833 

bisethylenediaminopropylenodiamino, 

14. 692 

bisethylonodianiinepyridineamminos, 

14. 692 

biaothyl en ed i aminopy r id inearnmino - 

chloride, 14. 658 

biaothylonediamjiiodianiinepontano, 

14. 722 

bisothy lenediaminodi aminopentane , 

14. 692 

bisethylonediarnino-trans-cyclopen- 

tanodiaminebromide, 14. 722 

dextro-salt, 14. 722 

laevo-salt, 14. 722 

bise thy lenediarnine - trans - cycl open - 

tanediaminechloride, 14. 659 

bishoxarmninochloroplatinate, 16. 332 

bishoxamininoennoasulphate, 10. 315 

bishydrosolenatotetramininoselenato, 

id. 886 

bismonomothylgly oximinediamniinos , 

14. 703 

bismuth carbonatotetrainminoiodido, 

14. 817 

chloropentamminoctoiodido, 14. 

746 

dichlorobisethylenodiaminebro- 

mide, 14. 729 

dichlorobisethylonediaminochlo- 

ride, 14. 670 

diehlorototramminosulphate, 14. 

801 

dinitritotetramminoiodide, 8 . 508 

dinitritotetramminoperchlorate, 

8.508 

dinitritotetramminoselenate, 8 . 

508 

hexamminohexabromide, 14. 

721 

hoxamminohexaiodide, 14. 743 

trisothylenediamineehloride, 14. 

657 

dextro-salt, 14. 667 

lievo-salt, 14. 657 

bismuthyl hexanitrate, 8 . 605 

pentanitrite, 8 . 505 

tetranitrite, 8 . 606 

— ^ — bisnitrophenolatobisethy lenediamines , 
14. 701 


Cobaltic bis-o-nitrophenolatobisothylenedi- 
aminas, 14. 697 

bis-p-nitrophenolatobisethylenodi- 

ainines, 14. 697 

“ — bispropyldiaminodiamminodichro- 
mate, 11. 344 

bispropylonediaminodiammines, 14. 

692 

bi8i)ropylenodiainiiiodiammiuobro- 

mide, 14. 722 

- - - bispropylenediaminediammiiio- 

chlorido, 14. 658 

” — bispropylenediaminediamminoiodido, 

14. 744 

bispropylenediaminediamminonitrate, 

14. 833 

• bispyroi^yldiaminodiammiiiodichro- 

mate, 11. 344 

- — - bissalicylatobisethylenediarninos, 14. 
701 

bistriaminopropanediarnmiiioiodide, 

14. 744 

bistriaminojiropanos, 14. 692 

■ bistriaininotriethylaininesexiesethyl- 

cnediaminechlorosulphate, 14. 793 
bistriaminotriothylaminesexiesethjd- 

enedi amine iodide, 14. 745 

bistriaminotriothylamine.sexio8ethyl - 

enediaminenitrate, 14. 833 

- - bistriaminotriethylamiriesexiesethyl- 

enodiamines, 14. 692 

bistriaminotriothylarninesoxiesethyl- 

enediaminesulphate, 14. 793 
- boron hexamminofluorido, 14. 610 

bromide, 14. 720 

complex salts, 14. 720 

- -- - bromoaquo-/a-amino-octamminobro- 

mide, 14. 732 

bromoaquo-p-amino-oc tamminosul- 

phato, 14. 804 

- — bromoaqiiobisothylenediaininebro- 

mide, 14. 728 

bromoaquobisethylenediamineiodide, 

14. 746 

ci>-bromoaqiiobisethylened iamineni- 

trate, 14. 839 

■ bromoaquobisethy lenediamines, 14. 

696 

bromoaquotetrarnmines, 14. 695 

- bromoaquotetrarnminobromide, 14. 

728 

cw-bromoaquototramminobromosul- 

phate, 14. 799 

bromoaquotetramminochloride, 14. 

728 

- — ci«-bromoaquotetramminouitrate, 14. 

839 

— — ritf-bromoaquotetramminosulpliate, 

14. 799 

bromobenzono-3 : 4-disulphonatobi8- 

ethy lenediamines, 14. 705 

bromobisethylenediamineammines, 14. 

696 

« -bromobisethylenedi a mineamrnino - 

bromide, 14. 726 

dihydrate, 14. 726 

i mns-bromobisethy lened iam ineam- 

minobromide, 14. 726 

ci«-bromobisethylonediamiiieaminino 

bromonitrate, 14. 839 
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Cobaltic bromobisethylenediamineammino- 
iodide, 14 . 747 

ci«-bromobiBethylenediamineammino- 

nitrato, 14 . 839 

frana-bromobisethylenediamineam- 

ininonitrate, 14 . 839 

monohydrate, 14 . 839 

bromobisethylenediaminehydroxyl- 

aminos, 14 . 694, 725 

bromobisethy lened iaminepyridines, 

14 . 695 

bromoehloroaquoothylenediamineam- 

mines, 14 . 702 

bromochloroaquoethylenediaminoam- 

minobromide, 14 . 731 

brornochloroaquoethylenediamine- 

arriminoiodide, 14 . 748 

broinochloroaquoothylenediamino- 

amminonitrate, 14 . 843 

— - - bromochloroaquotriamminos, 14 . 702 
bromochloroaquotriamrninobromido, 

14 . 731 

monohydrato, 14 . 731 

bromocliloroaquotriamminoiodido, 14 . 

748 

— - bromochloroaquotriarnniinonitrato, 

14 . 842 

broTnochlorobisothylenediamiuebro- 

mido, 14 . 731 

dextro-salt, 14 . 731 

la3vo-salt, 14 . 731 

bromochlorobisethyleiiediamino- 

chloride, 14 . 731 

bromochlorobisethy lenediamine- 

nitrato, 14 . 842 

dextro-salt, 14 . 842 

Ijevo-salt, 14 . 842 

— <m^«-bromochlorobisethylenediamine- 

nitrate, 14 . 842 

bromochlorobisethylenediamines, 14 . 

702 

ci/j-broinochlorobisethylened iarnine- 

sulphato, 14 . 802 

dextro-salt, 14 . 803 

lievo-salt, 14 . 803 

broniohydroxybisothylonodiaminos, 

14 . 702 

broinohydroxylamiiiebisethylene- 

diaminobromide, 14 . 726 

bromohyciroxylaniinebisethylene- 

diainineehloride, 14 . 726 

bromohydroxy laininebise thy lened i - 

amineiodide, 14 . 746 

brornohydroxylaminebisethylenedi- 

aininenitrate, 14 . 839 

brornohydroxylaminobisethylono- 

diamines, 14 . 695 

bromonitrobisethylenediamines, 14 . 

702 

bromonitrotetrammines, 14 . 702 

brornopentammines, 14 . 695 

bromo})entamminobromide, 14 . 724 

bromopentamminobromoplatinate, 16 . 

380 

bromopentamminobromosulphate, 14 . 

799 

bromopentamminochloroplatinate, 16 . 

382 

bromopentamminochromate, 11. 311 

bromopentamminodichloride, 14. 725 


Cobaltic bromopentamminofluosilicate, 6. 
958 

bromopentamminohydrosulphate, 14 . 

799 

bromopentamminoiodide, 14 . 746 

bromopentamminoiodosulphate, 14 . 

799 

bromopentamminonitrate, 14 . 839 

bromopentamminosulphate, 14 . 798 

bromopurpureo salts, 14 . 695 

bromopurpureofluosilicate, 6. 958 

bromopyridinebisethylenediamine- 

bromide, 14 . 728 

cadmium aquopentamminoennoabro- 

mide, 14 . 703 

aquopentamminoheptachloride, 

14 . 661 

aquopeiitamminoiodide, 14 . 745 

ohlorobisethylenediamino- 

chloride, 14 . 670 

dichlorobisethylenediamino- 

bromide, 14 . 730 

dichlorobisethylenediamino- 

iodide, 14 . 747 

dodecanitrite, 8. 504 

hexamminoheptachloride, 14 . 

656 

hexamminohexabromide, 14 . 720 

hexarnminoiodide, 14 . 743 

hexamminopentachloride, 14 . 656 

caesium disulphate, 14 . 789 

hexanitrite, 8. 503 

silver hexanitritos, 8. 504 

calcium dodecanitrite, 8. 504 

oxyoctonitrite, 8. 504 

carbonate, 14 . 813, 814 

complex salts, 14 . 813 

carbonatobisdiaminopontanes, 14 . 704 

carbonatobisdiaminotetrammino- 

chloride, 14 . 819 

carbonatobisethyloncdiaminebromido, 

14 . 819 

carbonatobisethylenediaminochloride, 

14 . 819 

dextro-salt, 14 . 819 

laevo-salt, 14 . 819 

monohydrato, 14 . 819 

carbonatobisethylenediaminohy- 

droxide, 14 . 818 

carbonatobisethylenodiamineiodide, 

14 . 819 

— — carbonatobisethylenediaminonitrate, 

14 . 819 

carbonatobisethylenediamines, 14 . 

703 

carbonatobisethylenediaminesulphate, 

14 . 819 

pentahydrate, 14 . 819 

carbonatobispentammines, 14 . 698 

carbonatobispropylenediaminos, 14 . 

704 

carbonatobistrimethylenediamine- 

chloride, 14 . 819 

carbonatobistrimethylenediamines, 14 . 

704 

carbonatodecamminosulphate, 14 . 819 

carbonatohexamminoiodide, 14 . 817 

carbonatohydrosulphitotetrammine, 

10 . 318 

carbonatopentammines, 14. 698 
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Cobaltic carbonatopentamminobromide, 14. 
815-6 

carbonatopentamminochloride, 14. 815 

carbonatopentamminoiodide, 14. 816 

carbonatopentamminoni trite, 8 . 606 

carbonatopentamminoselenate, 10. 886 

carbonatopentamminosulphate, 14. 

816 

tetrahydrate, 14. 816 

carbonatotetrammines, 14. 703 

carbonatotetramminobromide, 14. 817 

carbonatototramminobromoiridato, 

15. 776 

carbonatotetramminocarbonate, 14. 

816 

trihydrate, 14. 816 

carbonatotetramminoehloride, 14. 816, 

817 

carbonatotetramminofluorido, 14. 816 

carbonatotetramm iriohydrocarbonate, 

14. 816 

monohydrate, 14. 816 

oarbonatototramminohydroxide, 14. 

816 

carbonatotetramm! nomethy Isulphate, 

14. 816 

■ carbonatotetramminonitrate, 14. 818, 

840, 842 

monohydrate, 14. 818 

carbonatotetrainminopyrocarbonate, 

14. 816 

oarbonatotetramminoselenate, 10. 886 

carbonatotetramminosulphate, 14. 817 

trihydrate, 14. 817 

carbonatotetramminotriiodide, 14. 817 

ceric hexamminosulphate, 14. 791 

oorous hexamminosulphate, 14. 791 

chloride, 14. 663 

complex salts, 14. 653 

chloroally lam iiiebisethylened iamine- 

bromide, 14. 726 

#mw«-chloroallylamim>bi se thylenedi- 

aminebrornido, 14. 726 

chloroallylaminobisethylonediaraine- 

chloride, 14. 666 

t runs - chloroally laminebi se thylenedi- 

amineiodide, 14. 747 

^mn«-chloroallylaminebisethylenedi- 

aminenitrato, 14. 839 

chloroallylaminebisethylenediamines, 

14. 694 

chloroanilinebisethylenediaminebro - 

mide, 14. 726 

chloroanilinebisethylenediamine- 

chloride, 14. 666 

chloroanilinebisethylenediamine- 

iodide, 14. 747 

chloroanilinebisethylenediamine- 

nitrate, 14. 839 

chloroanilinebisethylenediamines, 14. 

694 

chloroaquo- a-phenanthrolinosulphate, 

14. 798 

chloroaquo-/x-amino-octammino- 

chloride, 14. 674 

chloroaquo-fi-amino-octamminosul- 

phate, 14. 804 

chloroaquobisethylenediaminebro- 

mide, 14. 727 

dextro-salt, 14. 727 


Cobaltic chloroaquobisethylenediamine- 
bromide Isevo-salt, 14. 727 

chloroaquobisethylenediaminechlorido, 

14. 666 

dextro-salt, 14. 667 

laBVO-salt, 14. 667 

chloroaquobisethylenediamines,14.695 

chloroaquobisethylenediaminesul- 

phate, 14. 798 

dextro-salt, 14. 798 

lasvo-salt, 14. 798 

chloroaquotetrammines, 14. 695 

CM-chloroaqiiotetramminobromide, 14. 

727 

cw-chloroaquototramminochlorido, 14. 

666 

I'hloroaquotetramminochloroplatinate, 

16. 332 

chloroaquoiotramminocjhroiriate, 11. 

311 

chloroaquotetrarnminoctochloride, 14. 

666 

chloroaquototramminofluosilicate, 6 . 

9.58 

c?V#-chloroaquotetramminomtrate, 14. 

839 

chloroaquoietramminonitrite, 8. 508 

rM-chloroaquotetramminosulj)hato, 

14. 797 

chloroaquotriamminonitrate, 14. 839 

chloroaurate (cis), 8. 508 

chlorobenzylaminebisethylenedi- 

arninebromide, 14. 726 

chlorobenzylaminebisethylenodi- 

aminechloride, 14. 666 

chlorobenzylaminobisothylenodi- 

amineiodide, 14. 747 

chlorobenzylaminebisethylenodi- 

aminenitrate, 14. 839 

chlorobenzylaminobisothylenedi- 

ainines, 14. 695 

chlorobisethylonediarnineamminos, 14. 

694 

rw-chlorobisethylonediaminoammino- 

bromido, 14. 726 

dextro-salt, 14. 726 

IsBVo-salt, 14. 726 

chlorobisethylenediamineaminino- 

chloride, 14. 665 
dihydrate, 14. 665 

ct«-chlorobisethylenediamineammino- 

chloride, 14. 665 

chlorobisethylenediamineammino- 

chloroplatinate, 16. 332 

chlorobisethylenediamineamraino- 

chloroplatinite, 16. 285 

frarw-chlorobisethylenediaminoain- 

minochlorosulphate, 14. 797 

cw-chlorobi sethylenediamineammino- 

nitrate, 14. 838 

^mrw-chlorobisethylenediamineam- 

minonitrate, 14. 838 
chlorobisethylenediaminehy droxy 1 - 

aminebromide, 14. 726 

chlorobisethylenediaminohydroxyl- 

aminechloride, 14. 665 

chlorobisethylenediaminehydroxyl- 

aminenitrate, 14. 838 

ohlorobisethylenediaminehydroxyl- 

amines, 14. 694 
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Cobalt ic chlorobisethyleiiediaminopyridiiie- 

phosxdiate, 857 

chlorobisethyloned iaminei)y ridinesul- 

phato, 14. 797 

chlorobromobisethyloiiediainine- 

nitrate, 14. H42 

chlorodiaqiioethylenodiaminoam- 

iniiios, 14. 695 

— - clilorodiaquotnainininofl, 14. 695 

rhlorodiaquotrianiminobromido, 14. 
728 

(dilorodiaquotriarnminochloride, 14. 

667 

- chlorodiaquotriammiiiosulphate, 14. 

798 

chloroothylarniTiebiHdiothylenedi- 

aininwhloricie, 14. 666 

ch 1 oroo thy lari lin t‘bis<i t hy lenod lamine - 

iodide, 14. 747 

chloroethylaTninebisothyloncdiamines, 

14. 694 

chlorohoriamiiunoiodido, 14. 746 
chlorohoxainminochloride, 14. 746 
rhlorohydroxybisethylenediarnine- 
chlondo, 14. 671 

chlorohydroxybiseihyloiiodiamine- 

iiitraio, 14. 842 
d<‘xtro-sali, 14. 842 

— — laovo-salt, 14. 842 

— - chloiohydroxybisethvlonediaininos, 

14. 702 

chlorohydroxytotrammines, 14. 702 
' - (*hloronit.rato-/i-amino-octaininirioiii- 
trato, 14. 845 

(•hloroniti’jtodioihyleiiodiaTTiiiKJS, 8. 

508 

■ (•hIoronitroV)isetljylonodiaminos, 14. 

702 

chloronilrobiHpyridinodiammiiies, 14. 

702 

(’hloroiiitroti'tranimimiR, 14. 702 

chloronitrototramniinonitnto, 8. 508 

(diloropontarnniiiios, 14. 694 

chloropentaTnnimobroiiioiridato, 15. 

776 

- fhloropentammmobronnoplatiiuxte, 16. 

382 

c*hloroi)entamminobromosul]ohate, 14. 

797 

chloropontamininocaTbonate, 14. 815 

homihciiahy (irate, 14. 815 

heiriihydrate, 14. 815 

chloropentarnminochlorido, 14. 662 

chloropontaniininochloroiridate, 15. 

772 

chlorojientaTnminochloroplatinato, 16. 

332 

chloroi^entarnminochroniate, 11. 311, 

312 

chloropentamminodibromide, 14. 725 

ohloropentamminodi chromate, 11. 344 

chloropentamminodithionate, 14. 665 

chloropontamminofluosilicato, 6 . 957 

chloropeii tamminohy dropyrophos- 

phate, 14. 859 

chloropentamminiodide, 14. 746 

chloropentamminoiodosulphate, 14. 

797 

chloropontaraminomolybdato, 11. 575 

chloropentamminonitrate, 14*. 838 


Cobaltic chloroxientamminopolyiodide, 14. 
746 

cldoropentamminopyrophosphate, 14. 

858 

chloropentaniminoselenate, 10. 886 

chloroiientamminosulphate, 14. 796 

dihydrate, 14. 796 

chloropentainminosulphatohomitri- 

hydrosulphate, 14. 797 

chloropentamminosulphatohydrosul- 

phate, 14. 797 

— — ch loropentarnminosulphatotritatetra- 
hydrosiilphate, 14. 797 

chlorojdatinates (cis), 8 . 508 

(trails), 8 . 508 

chloroplatinites (cis), 8 . 508 

(trans), 8 . 508 

chloro-ii-toluidinobisethylonediamine- 

bromido, 14. 726 

chloro-fi-toluidinebisethylenediarnine- 

chloride, 14. 666 

chloro'ii-toluidinobisethyleriedianiiiios, 

14. 695 

eld oropurpureo- salts, 14. 694 

• chloropurpureofluosilicate, 6. 957 

- chloropyridinebisethylenediamitie- 

bromido, 14. 726 

chloropyri(liiiobisothylenediaTnine- 

chlorido, 14. 665 

— chlor opy r id inobiso thy lonediamin o - 
nitrate, 14. 839 

chloropyridinebisethylenediamines, 

14. 695 

chlorotetrarnininotetrorosilicato, 6. 

932 

chlorot olui d in obi set! ly 1 enedi am in o - 

chloronitrato, 14. 839 

chlorotoluidinf^bisothylenodiamiiio- 

iodide, 14. 747 

chlorotriammiriotetrerosilic-atts 6. 932 

- " chlorotriaquodiammines, 14. 695 

■ c?’« -ohlorotriaquod iamminosulphato , 

14. 798 

chromatoaquotriammines, 14. 705 

(diromatoaqi lotriamininodichromato, 

11. 344 

chromatopentammines, 14. 698 

„ — chromatoiientammiiiochloride, 11. 312 

chromatopontamminochromate, 11. 

312 

- - - chrornatopontamminonitrato, 11. 312 

- - chroniatototrammines, 14. 705 
chromatototramminochromate, 11. 

312 

- — chromatotetramminodichromate, 11. 

344 

chromatototramminonitrate, 11. 312 

citraconatobisethylenediamines, 14. 

704 

eitraoonatobispentammines, 14. 699 

citratopentammino, 14. 699 

cobaltous bi8i)ropylenediaminediam- 

minopontachloride, 14. 659 

oxynitritonitrate, 8 . 505 

trisethylenediaminepenta- 

chloride, 14. 658 

copper dichlorobisethylenodiamine- 

chloride, 14. 670 

hexammiriopontachloride, 14, 

656 
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Cobaltic copper ft-imino-peroxo-quator- 
othylenediaminenitrate, 14. 

846 

manganite, 12. 243 

nitrite, 8 . 504 

pentamminotrisulphite, 10. 318 

trisethylenediaminopenta- 

chloride, 14. 657 

croceo-salts, 8. 507 ; 14. 701 

cyanoaquotetramminos, 14. 697 

(lecamminotrisulphite, 10. 315 

— — ^-diamino-octammino-bromide, 14. 

732 

— tetrahydrato, 14. 732 

diainmines, 14. 706 

— „ diamminosulphito, 10. 314 

diaquo-/x-ainino-ol>hexamminonitrato, 

14. 847 

— — diaquobisethylonediaininebromido, 14. 

724 

rM-diaquobisethylenediaminebromide, 

14. 724 

iaquobiflGthylenediaminechlorido, 

14. 662 

— - <maN-diaquobisethylenediamino- 

chloride, 14. 662 

diaquobisethylenediaminehydroxide, 

14. 595 

ris-diaquobisethylenediaminenitrato, 
14. 835 ‘ 

inoiiohydrate, 14. 835 

irana - d i aquobi se thy lenodiam i nen i- 

trate, 14. 835 

diaquobisethylonediaminos, 14. 693 

-- — rt>-diaquobi 8 ethylonodiainiii 0 sulphate, 
14. 796 

— <mn«-diaquobi8ethylenodiamine8ul- 

phate, 14. 796 

• — diaquobispyridinediammines, 14. 693 
diaquobispyridiiiediamminobromide, 

14. 724 

— diaquobispyridinediamminonitrate, 

14. 835 

diaquobispyridinodiainininosulphato- 

hydrosulphate, 14. 796 

diaquobistrimetliylenodiamines, 14. 

693 

diaquochlorotriamminosolenate, 10. 

886 

diaquodichlorodiamminohydro- 

selenate, 10. 886 

diaqiio-diol-hexamininosulphate, 14. 

805 

— * — diaquodip 5 a‘idinediamminochlorido, 

14. 662 

diaquodipyridinodiamminohydro- 

selenate, 10. 886 

diaquo-pentol-hexamminochlorido, 14. 

681 

— diaquotetrammines, 14. 693 

diaquotetramminobromide, 14. 723 

diaquotetramminobromosulphate, 14, 

796 

diaquotetramminochloride, 14. 661 

“ — diaquotetramminohydroxide, 14. 595 

diaquotetramminoiodide, 14. 745 

diaquotetramminomolybdatodimolyb- 

date, 11. 675 

diaquotetramminonitrate, 14. 834 

diaquotetramminonitrite, 8 . 608 


‘ Cobaltic diaquotetramminopyrophosphate, 
14. 858 

hexahydrate, 14. 858 

diaquotetramminorthophosphate, 14. 

856 

diaquotetramminoselonate, 10. 886 

diaquototrammi nosulphate, 14. 795 

dihydrate, 14. 795 

hemipeiitahydrate, 14. 795 

trihydrate, 14. 795 

diaquotetrainminosulphatobrorno- 

iridate, 15. 776 

diaquotetramrainosulphatotetrahy- 

drosulidiate, 14. 795 

iliaquo-tetrol-quator-othyloiiediainine- 

iodide, 14. 748 

diaquo-tetroi-quater-othylened iamino- 

siiliihato, 14. 805 

hoptahydrate, 14. 806 

diaquotrimothylenediaminonitrato, 14. 

835 

— dibromO'/Lt-ariiino-xieroxo-hexainino- 

bromide, 14. 733 

dibromoamrainochlorido, 14. 729 

dibroinoaqiiobisethylonedianiino- 

ammines, 14. 701 

dibromoaquoethyloncidianiinoaininino- 

bromide, 14. 730 

dibromobisethylenodiarni nebromide, 

14: 730 

— - m-dibromobisethylenediaminebro- 

mide, 14. 729 

^miM-dibroniobisethylenedianiinebro- 

mido, 14. 729 

dibromobisothylenediaininebromo- 

platinate, 16. 380 

dibromobisethylonediaminochloro- 

platinate, 16. 382 

aN-dibromobisethylonediainiiiciodide, 

14. 748 

via- dibi’omobisothyU^nodiai n ir u'uitrate , 

14. 842 

(ma«-dibroinobisothyleiiodiamiiieiii- 

trato, 14. 842 

dibromobistrimethylonodiaTniiiobro- 

mide, 14. 730 

dibromobistrimothylenodiamiiies, 14. 

701 

dibromosuccinatobisothylenodiamines, 

14. 704 

dibromotetrammines, 14. 700 

dibromotetrairiminobromide, 14. 728 

dibroiuototramininochloroplatinate, 

16. 382 

dibromotetramminodichroinate, 11. 

366 

^ran«-dibrornototrarmninoiodido, 14. 

748 

frans-dibroniotetrainminonitrate, 14. 

842 

dibromotetramminosulphate, 14. 802 

dichloro-fi-amino-peroxo-hexainmino- 

chloride, 14. 672, 676 

hexamrninonitrate, 14. 847 

dichlor oaquoe thy lened i amineani - 

mines, 14. 700 

<mn«-dichloroaquoethylenodiainine- 

amminochloride, 14. 671 

dichloroaquoethy lenediaminedianiine - 

amminitrate, 14. 842 
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Cobalt ic trans -dichloroaquoquaterpyridine- 
nitrato, 14. 841 

dichloroaquotriammines, 14. 700 

dichloroaquotriamminochloride,14. 670 

dichloroaquotriamminohydrosulphate, 

14. 802 

dichloroaquotriamininonitrato, 14. 842 

— — c?‘«-dichlorobiscyolopontanediamine- 
chlorido, 14. 670 

<ran«-flic5hlorobiHfyclopeniariediaraine- 

chlorido, 14. 670 

— -- diclilorobiscyclopeniaiiediamines, 14. 

700 

dirhlorobisdiarninopontanochloride, 

14. 670 

- " dichlorobiHethylonediaTniiiobrornido, 

14. 730 

dextro-sali, 14. 730 

— — l{«vo-salt, 14. 730 
^m/w-dichlorobisothylenediaminebro- 
rnide, 14. 730 

ri^i-diohlorobisethylenediamine- 

chlorido, i4. 669 

doxtro-salt, 14. 669 

_ hwvo-salt, 14. 669 

t rariH - d i chlorobi so thy lonediai nine - 

chlorido, 14. 669 

- diehlorobisothylonodiamiiiodiarn- 
mines, 14. 700 

I mn/»-dichlorobisethylenodiammo- 

hydroohlorido, 14. 670 

imrw-dichlorobisethylenediamine- 

hydrosnlphato, 14. 802 

ri/J-diehlorobiaotbylenodiamineiodido, 

14. 747 

^raw#-diehlorobi80thylenodiaTnino- 

iodide, 14. 747 

fi^-dicblorobiaethylonediaminenitrate, 

14. 841 

doxtro-salt, 14. 841 

IflRVO-salt, 14. 841 

^mn^f-dichlorobisethylonodianiinoni- 

trato, 14. 841 

diohlorobisethylenodiaininos, 14. 700 

cis- diehlorobisethy len ediairiinosul - 

phate, 14. 802 

doxtro-salt, 14, 802 

bevo-salt, 14. 802 

cis-dichlorobisethylenediammino- 

chloroiridate, 16. 772 

trann -dichlorobisetbylenediammino- 

cbloroiridate, 15. 772 

dichlorobisphenylethylenediamino- 

chloride, 14. 670 

iran^-dichlorobispropyldiaininebro- 

mide, 14. 730 

-diohlorobispropylonechloride, 14. 

670 

('t^-dichlorobispropylenediamine- 

chloride, 14. 670 

dichlorobispropylenediaminechloro- 

platinate, lA 332 

dichlorobispropylenediaminechloro- 

platinite, 16. 285 

dichlorobispropylenediaminehydro- 

chloride, 14. 670 

<rarw-dichlorobispropylenediamine- 

hydrosulphate, 14. 802 

<mn«-dichlorobi8propylenediamine- 

nitrate, 14. 841 


Cobaltic ^raiw-dichlorobispropylenedia- 

minenitrate monohydrate, 14. 841 

dichlorobispropylenediamines, 14. 700 

dichlorobispyridinediaminediammino- 

chloride, 14. 670 

dichlorobispyridinediammines, 14. 700 

dichlorobispyridinediamminonitrate, 

14. 842 

dichlorobistrimethyldiamines, 14. 700 

dichlorobistrimethylenediamine- 

chloroplatinate, 18. 332 

dichlorodiaminopentanos, 14. 700 

dichlorodiaquodiainmines, 14. 700 

dichlorodiaquodiamminochloride, 14. 

671 

dichlorodiaquodiamminohydrosul- 

phate, 14. 802 

dichlorodiaquodiamminonitrate, 14. 

842 

diohlorodinitrodiamminocobaltates, 

14. 707 

^ raw«-d ichloroethylenediaininediam- 

minobromide, 14. 731 

trana - dichloroethylened iaininod i am - 

minochloride, 14. 670 

/mw#-dichloroethylenediaminediam- 

minohydrosylphate, 14. 802 

/mrw-dichloroethylenediarninodiam- 

minoiodide, 14. 747 

trana - diohloroo thylonediaminediam- 

ininonitrate, 14. 842 

ct«-dichloroethylonediamrninobro- 

mide, 14. 730 

dicbloroquaterpyridine, 14. 700 

dichloroquatorpyridinechloroplati- 

nate, 16. 332 

dichloroquaterj)yridinechloroplati- 

nate, 16. 285 

<mw«-dichloroquaterpyridinobromide, 

14. 730 

^mw«-dichloroquaterpyridinehydrosul- 

phate, 14. 806 

dichlorotetrammines, 14. 699 

«w-dichlorotetramminobromido, 14. 

730 

^mw«-dichlorotetramminobromidc, 14. 

730 

dichlorotetramminochloride, 14. 668 

<mn-s-dichlorotetramminochloride, 14. 

668 

ci«-dichlorototramminochloroiridate, 

15.772 

dichlorotetramminochloroplatinate , 

16. 332 

dichlorotetramminochloroplatinite, 

16. 285 

dichlorotetramminodichromate, 11. 

344 

monohydrated, 11. 344 

^row«-dichlorotetramminofluoride, 14. 

668 

^rontf-dichlorotetramminohydrosele- 

nate, 10. 886 

<mn«-dichlorotetramminohydrosul- 

phate, 14. 801 

ct8-dichlorotetramminoiodide, 14. 747 

^ran-tf-dichlorotetramminoiodide, 14. 

747 

cw-dichlorotetramminonitrate, 14. 

841 



GENERAL INDEX 


513 


Cobaltic ^rart 0 -dichlorotetramminonitrate, 
14. 841 

dichlorotetramminonitrite (cis), 8. 508 

(trans), 8. 608 

ci«>dichlorotetraznmixxosulphate,14.801 

<ron«-dichlorotetrapyridinechloride, 

14. 669 

^rantf'dichlorotetrapyridinohydrosele- 

nate, 10. 886 

<row«-dichlorotristrimethylenedi- 

aminechloride, 14. 670 

dichro-salts, 14. 700 

dichromatopentamminochromate, 11. 

344 

dichromatotetramminodichromato, 11. 

344 

c^>-difluobisothylenediainineiodido, 14. 

747 

m-difluobiaethylenediaminenitrato, 

14. 841 

diHuobisethylenediamines, 14. 699 

difluorobisethylenediaminebromido, 

14. 730 

<ran«-difluorobisethylonediamiiie- 

chloride, 14. 668 

— • -- /mrw-difluorobisethylenediamino- 

fluoride, 14. 610 

irana - difluorobi se thy lenod iamino - 

chloride, 14. 669 

difluorotetramminochloride, 14. 669 

difluotetranuoines, 14. 699 

difluototramminochloride, 14. 667 

dihydrated dihydroxyoctamminote- 

trachloride, 14. 674 

dihydrosolenatotetrarnminos, 14. 701 

dihydroxytetramminos, 14. 699 

dihydroxytetramminochloride, 14. 670 

dihydroxytetramminohydroxide, 14. 

596 

dihydroxytetramminoiodide, 14. 747 

dihydroxyietramminonitrate, 14. 840 

diiodotetrarnminonitrito (cis), 8. 608 

(trans), 8. 508 

- " ■ - diisothiocyanatobisethylenedianiines, 

14. 702 

d i isot 1 liocy an at obispropy lened i - 

amines, 14. 702 

dimethylmalonatobisethylenedi- 

amines, 14. 704 

dimolybdatotetrammines, 14. 706 

dimolybdatotetramminotrimolybdato, 

11. 575 

dinitratobisethylenediaminehydroni- 

trate, 14. 840 

dinitratobisethylenediaminenitrato, 

14. 840 

monohydrate, 14. 840 

dinitratobisethylenediamines, 14. 701 

dinitrato-diol-hexamminonitrate, 14. 

846 

dinitratotetrammines, 14. 701 

dinitratotetramminonitrate, 14. 840 

mouohydrate, 14. 840 

dinitritobisethylenediamines, 14. 701 

dinitritobispyridinediammines, 14. 701 

dinitritobromotriammine, 8. 609 

dinitritochlorotriammine, 8. 609 

— — dinitritodiaminopentanes. 14. 696 

dinitritodiamminohydronitrate (cis), 

8. 607 


Cobaltic dinitritodiethylenediainino bro- 
mide (cis), 8. 508 

(trans), 8. 608 

chloride (cis), 8. 508 

(trans), 8. 608 

dithionate,(cis), 8. 508 

(trans), 8. 608 

iodide (cis), 8. 608 

(trans), 8. 608 

sulphate (cis), 8. 508 

dinitritodiethylenodiamines, 8. 508 

dinitritodiethylenediaminonitrite (cis), 

8. 508 

(trans), 8. 508 

dinitritodiethylenediamminenitrate 

(cis), 8. 508 

(trans), 8. .508 

dinitritotetramminehoxan itritocobal t- 

iate (cis), 8. 507 

(trans), 8. 507 

totranitritod iamminocobal t iato 

(cis), 8. 507, 510 

(trans), 8. 507, 510 

dinitritotetramminos, 8. 507 

dinitritotetrammino bromide (trans), 8. 

507 

dinitritotetramminooliloride, 8. 507 

dinitritotetrarnminochloroaurate (cis). 

8. 507 

(trans), 8. 507 

cis - dinitri totetramminochloroir idate , 

15. 772 

^mn#-dinitritotetramniinoehloroiri- 

date, 15. 772 

dinitritotetramrninochoroplatinato, 8. 

.507 ; 16. 332 

(cis), 8. 507 

(trans), 8. 507 

dinitritotetramminochloroplatinite, 8. 

507 ; 16. 285 

(cis), 8. .507 

dinitritotetramminochroniate, 8. 508 

(cis), 11. 311 

(trans), 11. 311 

dinitritotetrainininodichromate, 8. 508 

(trans), 11. 344 

dinitritotetramminonitrate (cis), 8. 507 

(trans), 8. .507 

dini tritotetramminonitrilotrisulpho - 

nate (cis), 8. 508, 682 

(trans), 8. .508, 682 

dinitritotetramminoperiodide (trans), 

8. 507 

dinitritotetramminopolyiodides (cis), 

8. 507 

(trans), 8. 608 

dinitri totetramminoselenaio, 8. 509 ; 

10. 886 

(cis), 8. 607 ; 10. 886 

(trans), 8. 607 ; 10. 886 

dinitritotetramminosuliihate (cis), 8. 

607 

(trans), 8. 507 

dinitritotetramminotetraniminobro - 

moiridate, 15. 776 

dinitroaquotriamminos, 14. 701 

dinitrobisdimethylglyoximinocobalt- 

ates, 14. 707 

dinitrobisethylenediamines, 14. 701 

dinitrobispyridinediammines, 14. 701 

2 L 
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Cobaltic dinitrobistrimethylenediarnines, 
14. 701 

dinitromalonatodiamminocobaltates, 

14. 707 

dinitrooxalatodiamminecobaltates, 14. 

707 

dinitrophenolatoaquobisethylenodi- 

aminos, 14. 697 

din i tropropy lonod laniine thy lened i- 

amines, 14. 701 

— — dinitrosopentamminos, 14. 696 

— di/iitrotetrainrnines, 14. 701 

' — diiiitrotetramminonitrito (cis), 8. 508 

(trails), 8. 608 

- — diol-octamrninobromide, 14. 732 
- diol-octamminochloride, 14. 676 

— diol-octamininochloroplatinate, 16.332 

— dioloctammino(5hloroplatinite, 16. 285 
diol-octamminohydrophosj)hato, 14. 

857 

hexahydrate, 14. 857 

diol-octamininoiodide, 14. 748 

diol-octarnminonitrato, 14. 845 

dioi-oc.lamminosulphato, 14. 804 

diol-peroxo-soxiesallylaminechlorido, 

14. 678 

— diol -peroxo-HOxiesallylarninonitrat^, 

14. 847 

diol-iwroxo-soxieoprojiylainiiio- 

uhloride, 14. 679 

d iol-quatorethyleriediarninobroinido, 

14. 732 

dihydrate, 14. 732 

— totrahydrate, 14. 732 

diol-quaterothylenediarninochloride, 

14. 677 

diol-qiiaterothylonediarnineiodide, 14. 

748 

diol-quaterethylenediaminenitrate, 14. 

845 

(iioxalatodiamininouobaltates, 14. 707 

dioxalatoethylonediaminecobaltato, 

14. 707 

dioxydecammi nodichromate, 11. 344 

— — diozo-triimidodecamminoohloride, 14. 

673 

diozo-triirnidodecamminonitrate, 14. 

844 

diozo-triimidodexamminobromide, 14. 

733 

diozotriimidecamminonitrato, 8. 274 

diozotriimidodecamminoctabroinide, 

8. 274 

diozotriimidodecamminoctachloride, 

8. 274 

diphosphatobisethylenediaminephos- 

phate, 14. 857 

diphosphatobispropylenediaminephos- 

phate, 14. 857 

dipotassium silver hexanitrite, 8. 604 

— - disodium potassium nitrite, 8. 504 

disulphitoaquotriammines, 14. 705 

disulphitobisethylenediammines, 14. 

705 

disulphitobispropylenediamines, 14. 

705 

disulphitodiamminocobaltates, 14. 707 

disulphitoethylenediaminediammines, 

14. 706 

disulphitotetrammines, 14. 706 


Cobaltic disulphodithiocarbonatoaquopen- 
tammine, 14. 820 

dithiocarbimidobisethylenediamino* 

hydroselenate, 10. 886 

dithiocyanatotetrammines, 14. 702 

dithiocyanatotriamminotriethylamine, 

14. 702 

dodecamminoehloride, 14. 655 

enneamminochloride, 14. 655 

onneamminodichromate, 11. 344 

enneamminoiodide, 14. 743 

enneamminosulphito, 10. 314 

ethylenediaminebiscyclopentanedi- 

aminechloride, 14. 659 

ethylenediaminebiscyclopontanedi- 

amineiodido, 14. 745 

ethylenediaminobiscyclopentanodi- 

aminobromide, 14. 722 

ethylenediaminebispropylenodiamine- 

hydroxide, 14. 595 

ethylenediaminediacetylacetonatodi- 

ammines, 14. 705 

' — ethylenodiarninedlcyclopentanetii- 

amines, 14. 692 

ferric chloropyridinebisethylonedi- 
aminochloride, 14. 666 

oxide, 14. 586 

ferrite, 13. 925 ; 14. 586 

fiavo-salts, 8. 507 ; 14. 701 

- fluobisethylonediaminoamminos, 14. 

694 

- - fluobisethylenediarnineamminobro- 

mido, 14. 725 

(cis), 14. 726 

(trans), 14. 726 

- — rt«-fiuobi8othylenediaminoammino* 

fluoride, 14. 610 

^^'g.fluobisethylenediamineammino- 

nitrate, 14. 838 

fluohydroxytetramminea, 14. 702 

fluohydroxytetramminonitrate, 14. 

842 

fluopentammines, 14. 694 

- — fluopentamminochloride, 14. 665 

fluopeiitamminochromate, 11. 311 

fluopentamminofluoride, 14. 610 

fluopentamminonitrate, 14. 838 

- — fluoride, 14. 608 

homiheptahydrate, 14. 608 

formatopentamminochlorido, 14. 665 

sulphate, 14. 674, 803 

fuscochloride, 14. 674 

fusco-salts, 14. 710 

glutaratobispentammines, 14. 699 

- - glycinebisethylenediamines, 14. 697 
gold aquopentamminochlorosulphate, 

14. 794 

aquopentamminohexachloride, 

14. 661 

bisethylenediaminediammino- 

enneachloride, 14. 658 

bisethylenediaminediammino- 

hexachloride, 14. 658 

chloropontamminopentachloride, 

14. 665 

dibromotetramminotetra- 

chloride, 14. 729 

dichlorobispropylenediamine- 

tetrachloride, 14. 670 
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Cobaltic gold dichlorotetrapyridinotetra- 
chloride, 14. 669 

hexamminobromosuliihate, 14. 

792 

hexamminochlorosulphate, 14.791 

sulphodiacetatobisethylenedi- 

aminechloride, 14. 671 

heptamrninochloride, 14. 655 

heptamrainoiodido, 14. 743 

hexacyanoferripentammine, 14. 699 

hexacyanoferropentarnmines, 14. 699 

hexadecamminiodide, 14. 743 

hoxahydroxydodecarnminornolybiate, 

11. 575 

hexahydroxylarninebromide, 14. 721 

hexahydroxylaminechloride, 14. 656 

hexahydroxylaniinenitrate, 14. 832 

hexahydroxylamines, 14. 691 

hexahydroxylaminesulphato, 14. 792 

hexammines, 14. 690 

- hexainminobrornoiridate, 15. 776 

hexamminobromoplatinato, 16. 380 

hexamminobromosulphate, 14. 792 

— hexamniinocarbonate, 14. 815 
heptahydrate, 14. 815 

hoxahydrato, 14. 815 

— hexamniinoohloride, 14. 653 

- — hexamniinochlorocarboiiate, 14. 815 

— - hoxamminochlorocliromate, 11. 311, 

399 

— hexamminoohloroiridato, 15. 772 
hoxamininochlorometapbosi)hate, 14. 

859 

hexanuniiiochloroiieriridito, 15. 760 

- - -- hexamminochloroperrhodate, 15. 579 

hoxamrniiiochloroplatinate, 16. 332 

hexaniniinochlororuthonate, 15. 535 

hexainminoohloroBulphate, 14. 791 

_ . — hernihydrate, 14. 791 

trihydrato, 14. 791 

hexamminofhlorosulplute, 10. 315, 316 

hexaniminochlorothiosulphato, 10. 557 

- -- hexarriTHinochroinate, 11. 310 
hexamininodiamminotetratrinitrito- 

cobaltate, 8. 506 

hexaiiiniinodibroinoperniangaiiate, 12. 

336 

hexarnrninodichlorojjeriiianganate, 12. 

336 

hexammi nodichromate, 11. 344 

hexamminodinitratofluosulphonate, 

14. 832 

■ hexamminoenneaiodide, 14. 743 

hexamminofluodichloride, 14. 655 

hexamininofluonitrato, 14. 832 

hexamminofluoride, 14. 609 

hexamminoduosilicate, 6. 957 

hexamminoheptafluotetroxyditung- 

state, 11. 840 

hexamrninohexanitrite, 8. 506 

hexamminohydrooarbonate, 14. 815 

— — hexamminohydroduoride, 14. 610 

hexamminohydronitrate, 14. 832 

hexamminohydrophosphate, 14. 857 

hexamminohydropyrophosphate, 14. 

858 

hexamminohydroselenate, 10. 885 

hexaimninohydroxide, 14. 594 

hexamminohydroxychloroiridate, 15. 

772 


Cobaltic hoxamminoiodide, 14. 742 

hexamrniiioiodonitrato, 14. 832 

hexamminoiodosulphate, 14. 792 

liexamminonitrate, 14. 831 

hexamminonitratobromoiridato, 15. 

776 

hexarnminonitratochloroperiridito, 15. 

787 

hexamminonitrilotrisulphonate, 8. 681 

hexamminopermanganate, 12. 336 

hexamminopyrophosphato, 14. 858 

icosihydrate, 14. 858 

hexarnminorthophosphate, 14. 856 

tetrahydrate, 14. 856 

hoxamminoselenate, 10. 885 

hexamrninosulphato, 14. 790 

pontahydrate, 14. 790 

- tetrahydrate, 14. 790 

- — hoxamininosulphatobromoiridato, 15. 

776 

hoxarnminosulphatodecahydrosul- 

phato, 14. 791 

hexarnminosulphatodihydrosulphato, 

14. 791 

pontahydrate, 14. 791 

hexaniminosulphatonitrate, 14. 832 

hexainininosulphatotetrahydrosul- 

phate, 14. 791 

hexarnininosiilx)hite, 10. 314 

hexamminotri nitrite, 8. 506 

liexamrninotrisulphite, 10. 315 

hexapotassium octohydrotetrahypo- 

ldiosi)hato, 8. 939 

hexol-dodocamminobromido, 14. 734 

dihydrates, 14. 734 

octohydrate, 14. 734 

dodecamminochloride, 14. 681 

dodecamminoohloroplatinate, 16. 

332 

dodecarninmonitrato, 14. 848 

dodecamminosnlxdiate, 14. 806 

onneabycirate, 14. 806 

. hexahydrato, 14. 806 

tetrahydrate, 14. 806 

hexamminobrornide, 14. 734 

hexamminochloride, 14. 680 

hexamminosulphate, 14. 805 

' soxiesethylenodiaminechloride, 

14. 681 

- — sexiosethylenediamineiodide, 14. 

749 

sexiesethylenodiaminonitrate, 14. 

848 

horn ophthala tobise tl i y lened ianiinos , 

14. 704 

hydrocarbonatonitrotetrarninines, 14. 

702 

hydrocarbonatopentamminos, 14. 697 

hydrocarbonatopontamminobromide, 

14. 815 

hydrocarbonatopentamrninoiodido, 14. 

815 

- - hydrocitratotrispentammines, 14. 

699 

hydronitritoimidoctammineriitrato, 8. 

506 

hydronitritoimidoctamminodisul- 

phate, 8. 273 

hydronitritoimidoctamminotetra* 

chloride, 8. 273 
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Cobaltic hydronitritoimidoctammino- 
tetranitrate, 8. 273 

hydronitritoimidohexamminotetra- 

ehloride, 8. 274 

hy dronitri toimidohexamminotetra- 

chloride, 8. 506 

■ hydrophosphatopentainmines, 14 . 698 

hydrosulphatoimidoctamminodi- 

chloronitrate, 8. 273 

hydrosulphatoimidoctamminohydro- 

disulphate, 8. 273 

hydrosulphatoimidoctamminotri- 

bromide, 8. 273 

hydroflulphatoiTnidoctarnrninotri- 

chloride, 8. 273 

hydroBulphatoimidoctamminotri- 

iodide, 8. 274 

hydrosulphatoimidoctamminotri- 

nitrate, 8. 273 

hydrosulphatothiocarbonatotriam- 

mino, 14 . 820 

hydroxide, 14 . 589 

colloidal, 14 . 590 

hydroxyainrnino-peroxo-hexammino- 

sulphate, 14 . 805 

m-hydroxyaquobisethylenediamine- 

brornide, 14 . 727 

t rans -h y droxy aquobi sethy leried i - 

arniriebromide, 14 . 727 

ci # -hydroxyaquobiaethylenodiamino- 

chloride, 14 . 667 

imnAr-hydroxyaquobisothylonedi- 

aminechloride, 14 . 667 

rifl-hydroxyaquobisothylenediamine- 

iodide, 14 , 747 

dihydrate, 14 . 747 

monohydrate, 14 . 747 

<mn«-hydroxyaquobisethylenedi- 

aminoiodide, 14 . 747 

~ — ri«-hydroxyaqiiobisethylenediamine- 
nitrate, 14 . 838 

.. , — hy droxy aquobisethylenediamines, 14 . 
694 

hy droxyaquobisethylenediammino- 

chloroiridate (cis), 15. 772 

(trans), 15. 772 

- hydroxyaquobispyridinodiamminos, 

14 . 694 

hy droxyaquobisijyridined iammino- 

bromido, 14 . 727 

hydroxyaquobispyridinediammino- 

nitrato, 14. 838 

hydroxyaquodipyridinediarnmino- 

chloride, 14 . 667 

hydroxyaquo-peroxo-ol-hexammino- 

bromide, 14 . 732 

hydroxyaquo-peroxo-ol-hexammino- 

chloride, 14 . 677 

— — hydroxyaquo-peroxo-ol-hexammino- 
nitrate, 14 . 846 

hydroxyaquotetrarnmines, 14 . 694, 696 

hydroxyaquotetramminobromide, 14 . 

727 

hydroxyaquotetramminochloride, 14 . 

667 

monohydrato, 14 . 667 

hydroxyaquototramminonitrate, 14 . 

838 

hydroxyaquotetramminosulphate, 14 . 

796 


Cobaltic hydroxyaquotetramminosulphato- 
bromoiridate, 16. 776 

hydroxybispyridinetriammines, 14 . 694 

hydroxybispyridinetriamminobro- 

mide, 14 . 727 

hydroxybispyridinetriamminonitrate, 

14 . 838 

hydroxybromobisethylenediamine- 

bromide, 14 . 731 

hydroxychlorobisethylenediamine- 

bromide, 14 . 731 

(cis), 14 . 731 

dextrO'Salt, 14 . 731 

IsBvo-salt, 14 . 731 

hydroxychlorooctamminochloro- 

platinate, 16 . 333 

hydroxychromatotriammine, 11 . 312 

hydroxy dipyridine triamminochloride , 

14. 667 

hydroxydipyridinetriamminoiodido, 

14 . 747 

hydroxy laminobisethylenediamino - 

ammines, 14 . 691 

_ — hydroxylaminebisethylenodiamine- 
arnminobromide, 14 . 721 

hydroxy laminobisethylenediamine - 

amminochloride, 14 . 656 

hydroxylaminebisothylenediamine- 

amminohydroxide, 14 . 610 

hydroxylaminebisethylenediamine- 

amminoiodide, 14 . 744 

hydroxylaminobisothylenediamine- 

amminonitrate, 14 . 832 

hydroxynitritodisulphonato, 8. 507 

hydroxynitritomonosulphonate, 8. 507 

- . — hydroxynitritototramminobrornide, 8. 
508 

hydroxynitritotetramminochloride, 8. 

508 

— — hydroxynitritototramminohydrobro- 
mide, 8. 508 

hy droxynitritotetramminohy dro - 

chloride, 8. 508 

hydroxynitritotetrainminohydro- 

iodido, 8. 508 

hydroxynitritotetramminonitrate, 8. 

508 

hydroxypentammines, 14 . 693 

hydroxyj)entamminobromide, 14 . 726 

hydroxypentamminochloride, 14 . 667 

hydroxypontamminohydroxide, 14 . 

595 

hydroxypentamminoiodide, 14 . 747 

hydroxypentamminomolybdate, 11, 

575 

hydroxypentamminonitrate, 14 . 837 

monohydrate, 14 . 837 

hydroxypyridinetetrammines, 14 . 694 

hydroxyj)yridinetriamminonitrate, 14 . 

838 

hydroxysulphitotetrammine, 10 . 316 

imido-salts, 14 . 710 

imidoctammine, 8. 273 

imidootanaminodisulphate, 8. 273 

imidoctamminotetrabromide, 8. 273 

imidoctamminotetrachloride, 8. 273 

imidoctamminotetranitrate, 8. 273 

imidohexamminotetrabromide, 8. 274 

imidohexaniminotetraohloride, 8. 274 

imidohexamminotetraiodide, 8. 274 
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Cobaltic imidohexamminotetranitrate, 8. 
274 

imidosulphonate, 8. 507 

iminobispyridineoctamminotetrabro- 

mide, 14. 733 

iminobispyridineoctamminototra- 

chloride, 14. 675 

iminohexamminobromide, 14. 733 

iminohexamminoiodide, 14. 748 

ft-iminohydroohloro-peroxo-quater- 

ethylenediaminechloride, 14. 675 

/*-imino-peroxo-quatorethylenedi- 

aminenitrate, 14. 846 

p-imino-peroxo-quaterethylenedi- 

aminechloride, 14. 675 

iodide, 14. 742 

iodopentammines, 14. 695 

iodopentamminobromide, 14. 746 

iodopentamminochloride, 14. 746 

iodopentamminodichromate, 11. 344 

iodopentamminoiodide, 14. 746 

iodopentamminonitrate, 14. 840 

iodopentamminosulphate, 14. 799 

iso-hydroxynitritodisulphonate, 8. 507 

iso-nitritodisulphonates (cis), 8. 508 

(trans), 8. 508 

isonitritopentamminodichloride, 8. 506 

isothiocyanatoaquobisethylenedi- 

amines, 14. 697 

isothiocyanatoaquotetramininos, 14. 

697 

isothiocyanatobiaethylenediamino- 

atnmiries, 14. 697 

isothiocyanatobromobisethylenedi- 

aminos, 14. 703 

isothiocyanatochlorobisethylenodi- 

arnines, 14. 703 

isothiocyanatohydroxybisethylenodi- 

amines, 14. 702 

isothi oc.yanaton i trob isethy lonodi- 

arnines, 14. 703 

isothiocyanatonitrotetrammines, 14. 

702 

isothiocy ana topentamminonit rate, 8. 

506 

isothiocyanatopontainmines, 14. 697 

isothiocyaiiatopentamminochrornate, 

11. 311 

isoxantho-salts, 14. 696 

itaconatobisothylonediamines, 14. 704 

itaconatobispentammiiios, 14. 699 

lanthanouB hexamminosulphato, 14. 

791 

lead aquopentamminobromide, 14. 723 

dodecanitrite, 8. 505 

hexamminohenabromide, 14. 721 

hexamminohenachloride, 14. 656 

hexamminoheptabromide, 14. 720 

hexamminopentachloride, 14. 656 

trisethylen^iaminoiodide, 14. 

744 

trishexamminotridecabromido, 

14. 721 

lithium hexanitrite, 8. 504 

luteochloride, 14. 653 

luteofluosilicate, 6 . 957 

luteo-salts, 14. 688, 690 

magnesium aquoquinquesbenzyl- 

aminoBulphate, 14. 794 
hexanitrite, 8. 504 


Cobaltic malatobispentammines, 14. 699 

maleatobis{)entammine8, 14. 699 

maleatopentammines, 14. 698 

maloinatobisethylenediamiiies, 14. 704 

malonatobispontammines, 14. 699 

malonatotetramminoH, 14. 704 

manganese chloroj^entamminofluoride, 

12. 346 

manganic pentafluoride, 14. 608 

melanochloride, 14. 672, 803 

mercuric aquochloropontamminoen- 

neachloride, 14. 661 

aquopentamminochlorosulphato, 

14. 794 

aqiiopentamminoonnoabrornide, 

14. 723 

aquopontamminopontabromido, 

14. 723 

aquopen tammi nopontachlorido , 

14. 661 

aquopen tamminopentaiodido, 14. 

745 

<mnj»-biBethylonediaminediam- 

minotridecachlorido, 14. 658 

bispropylenediaminediammino- 

heptachlorido, 14. 659 

— broTnopentarnniinobromohepta- 

chloride, 14. 725 

bromopon tammi noc tobrom i (io , 

14. 725 

bromopontainrninoctoehloride, 

14. 725 

carbonatopontamrninoiodide, 14. 

817 

chlor open tarnm i noc tocli lor i do , 

14. 665 

chloropentamminohoxaiodide, 

14. 746 

chloropentamminotetrachloride, 

14. 665 

chloropontamminotoiraiodide, 

14. 746 

chloroi)yridinebi sethylonodi- 

aminechlorido, 14. 666 

diaquototramminoohloride, 14. 

662 

dibrombisothylenediaminebro- 

mide, 14. 730 

dichlorobisethylenodiaminetri- 

ohlorido, 14. 669 
(trans), 14. 670 

dichlorobisj)ropylenediamine- 

heptachloride, 14. 670 

dichlorotetramminototra- 

chloride, 14. 669 

dichlorotetramminotrichlorido, 

14. 669 

dichlorotetrapyridinedodoca- 

chlorido, 14. 669 

hexamminochlorosulphato, 14. 

792 

hexamminoenneabromide, 14. 

720 

hexamminoenneachloride, 14. 656 

hexamminoenneaiodide, 14. 743 

hexamminoheptachlonde, 14. 656 

— hoxamrninopentabromide, 14. 

720 

hexamminopentac'hlorido, 14. 

656 
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Cobaltic mercuric hexamminopentaiodide, 
14. 743 

hexamminotrichloropentacya- 

nide, 14. 656 

^-imino-peroxo-quaterethylono- 

diarnmeohloronitrate, 14. 846 

nitratopentamminoennea- 

chloride, 14. 836 

ni tratopentamrninotetrachloride, 

14. 836 

mercurous hexanitrite, 8. 606 

mercury carbonatobisethylenedi- 

aminoiodide, 14. 819 

dichlorobisethylenediamine- 

lodido, 14. 747 

trisothyleriediaminebromide, 14. 

722 

trisothylenediaminochlorides, 14. 

157 

— — inesotartratobisethylenediamines, 14. 

704 

ineRotartraiobiepentammines, 14. 699 

mesotartropontaminines, 14. 698 

metaboratopentamminos, 14. 697 

me^thionatobi8(‘thylonediainines, 14. 

705 

mothionatobispeiitamminos, 14. 699 

molybdates, 11. 674 

molybdatonitritotetramminomolyb- 

dato, 11. 675 

- rnolybdatopentamrninoniolybdato, 11. 

576 

— “ rnolybdatototrammines, 14. 705 

- - molybdatototramminornolybdato, 11. 
575 

molybdatoiotramrni nonitrate, 11. 575 

mol vbdatote tramminotriinolybdate , 

11. 575 

— rnolybdenvl hexamminofluorido, 14. 

610 

- - monamminos, 14. 707 

nickel ethyleivediaininochloride, 15. 

422 

trisothylenediaminoctochloride, 

14. 658 

nickelic forrio oxide, 14. 586 

nitrate complt?x salts, 14. 830 

- -- nitratoaquo-/t-amino-octamminoni- 

trate, 14. 844 

nitratoaquo-/Lt-amino-ol-hoxammino- 

nitrate, 14. 847 

nitratoaquotetramminos, 14. 696 

nitratoaquotetraraminonitrate, 14. 

837 

nitratoaquotetramminosulphate, 14. 

839 

nitratobisethylenediamineammines, 

14. 696 

nitratobisethylenediamineammino- 

bromide, 14. 837 

^ran«-nitratobisethylenediamineara- 

minonitrate, 14. 837 

nitratoimidotriaquohexamminotri- 

chloride, 8. 274 

nitratoimidotriaquohoxamminotrini- 

trate, 8. 274 

nitratonitrobisethylenediaminos, 14. 

702 

nitratonitrobistrimethylenediamine, 

14, 701 


Cobaltic nitratopentammine hexanitritoco- 
baltiate, 8. 506 

nitratopentamminos, 14. 696 

nitratopentamminobromide, 14. 837 

nitratopentamminocarbonate, 14. 815 

nitratopentamminochloride, 14. 836 

nitratopentamminochromate, 11. 311 

nitratopentamminodichromate, 11. 

344 

nitratopentamminohydroselenate, 10. 

886 

nitratopentamminoiodide, 14. 837 

nitratopentamminomolybdate, 11. 575 

nitratopentamminonitrate, 14. 835 

mtratopentarnminosulphate, 14. 837 

nitratopurpureo-salts, 14. 696 

nitratototramminomolybdato, 11. 575 

nitrite, 8. 501 

nitritoaquobisethylenediamines, 14. 

696 

nitritoaquobistrimethylenediamines, 

14. 696 

nitritoaquopentamminobromoiridate, 

15. 776 

nitritoaquotetramminetetranitritodi- 

amminocobaltiate, 8. 507 
" --- nitritoaquotetrammines, 8. 607; 14. 
696 

nitritoaquotetramminocarbonate, 8. 

607 

— ~ nitritoaquotetramminoohloroiridate, 

15. 772 

- — nitritoaquotetramminodibromide, 8. 

507 

nitritoaquotetramminodichloride, 8. 

507 

mtritoaquototramminodi iodide, 8. 507 

nitritoaquotetramminonitrate, 8. 507 

nitritoaquotetramminoBulphato, 8. 507 

nitritobisothvlenediamineamrnines, 14. 

696 

nitritochlorodiethylenediaminebro- 

mide (cis), 8. 508 

(trans), 8. 608 

chloride (cis), 8. 508 

(trans), 8. 508 

hydrosulphate (cis), 8. 508 

(trans), 8. 608 

iodide (cis), 8. 608 

(trans), 8. 508 

nitrate (cis), 8. 608 

(trans), 8. 508 

thiocyanate (cis), 8. 508 

(trans), 8. 608 

nitritodimethylglyoxionammine,8. 509 

nitritohydrocarbonatotetramminoni- 

trate, 8. 608 

nitritonitratodiethylenediamine ni- 
trate (cis), 8. 608 

(trans), 8. 608 

nitritopentammine bromonitrate, 8. 

607 

chloronitrate, 8. 507 

chromate, 8. 507 

dibromide, 8. 507 

dichromate, 8. 607 

diiodide, 8. 607 

fluosilicate, 8. 607 

nitratochloroaurate, 8. 607 

nitratochloroplatinate, 8. 507 
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Cobaltic nitritopentammine sulphatoio- 
dide, 8. 607 

sulphatoperiodide, 8. 607 

tetranitritodiamminocobaltiate, 

8. 506 

nitritopentammines, 8. 506 ; 14'. 696 

nitritopentamminoaniidosulphonate, 

8. 607 

nitritopentamminochromate, 11. 311 

nitritopentamminadichloride, 8. 606 

nitritopentamminodichromato, 11. 344 

nitritopentaraminodinitrate, 8. 507 

nitritopentamminodinitrite, 8. 606 

nitritopentamininohydrosulphate, 8. 

506 

nitritopentamminonitrilotrisiilpho- 

nate, 8. 682 

nitritopentarnminonitrite, 8. 606 

nitritopentamminoselenate, 8. 606 ; 10. 

886 

nitritopentamminosulphate, 8. 506 

nitritopentamrninothioferrocyanide, 8. 

607 

nitritopentamminothiooxalate, 8. 507 

nitritopentamminothiosulphate, 8. 

607 ; 10. 567 

nitritopyridinetriammines, 14. 696 

nitritosulphitotetrammine, 8. 508 ; 10. 

317 

ct«-nitritotetramminodichromate, 11. 

344 

nitritothiocyanatodiethyldiammino- 

chloride, 8. 508 

nitritothiocyanatodiethylenediamines, 

8. 608 

nitritothiocyanatotetranimines, 8. 508 

nitritotrisuli)honato, 8. 607 

nitritoxalatotriammine, 8. 509 

nitrohydroxytotrammines, 14. 702 

- nitropontanuninos, 14. 696 

nitropentamminofluosilioato, 6 . 957 

p -n 1 trophonolatoaquobi se thy lene< ii- 

aminos, 14. 697 

nitrosoiwritainminos, 14. 696 

octamminoc'hloride, 14. 666 

octarnminochromate, 11. 311 

■ decahydrate, 11. 311 

tetrahydrate, 11. 311 

orthophospliatopentamminophos- 

phate, 14. 856 

oxalatoaquotriammines, 14, 704 

oxalatobiBdiaminopentanoB, 14. 704 

oxalatobisdiiiitrobisd iamminocobalt- 

ate, 14. 707 

oxalatobisethylenediamines, 14. 704 

oxalatochloroaquotriammine, 14. 706 

oxalatodiethylonediaminoselenate, 10. 

886 

oxalatopontammines, 14. 698 

oxalatopentamrninohydroselenate, 10. 

886 

oxalatopentamminonitrite, 8. 606 

oxalatopontamminoselenate, 10. 886 

oxalatotetrammines, 14. 704 

oxalatotetramminoselenate, 10. 886 

oxide, 14. 584, 686, 589 

colloidal, 14. 684 

dihydrate, 14. 689 

hemihydrate, 14. 689 

hydrated properties, 14. 590 


Cobaltic oxide hydrates, 14. 584, 686 

monohydrate, 14. 589 

trihydrate, 14. 689 

tritadihydrate, 14. 689 

tritapentahydrate, 14. 589 

oxobisimidobisoctamminoc.tachloride, 

8. 273 

oxobisimidobisoctararninototrasul- 

phate, 8. 273 

oxobisimidobisoctoamminoctanitrate, 

8. 273 

oxobisimidoctamminoctabromide, 8. 

273 

ozoimidohexamminohydrotrichloride, 

8. 274 

ozoimidohoxamminotrinitrate, 8. 274 

ozotrimido-salts, 14. 710 

psfionolobisethylenediamines, 14. 697 

pentahydrated trioxo-octamminodi- 

chlorido, 14. 674 

pontarnmines, 14. 693 

pontamminoimramolybdato, 11. 687 

pentamminosulphito, 10. 314 

— - — pen tamminotri sulphite, 10. 315 

pentaTnminotritorodecavanadate,9. 791 

peroxo-decammino(?hlorosuli)hato, 14. 

804 

docamiiii nochl or( )to trani trate , 

14. 843, 844 

decamminodisulphate, 14. 803 

— tetrahydrate, 14. 803 

trihydrate, 14. 803 

docamininohomipentasulphato, 

14. 803 

decamm i n oh vd roch loron i trate, 

14. 843 

decamminohvdrochlorosulphate, 

14. 803 

_ decamininohydronitrato, 14. 843 

decamminohydrosulphato,14. 803 

monohydrate, 14. 803 

pentahydrato, 14. 803 

decamminohy ( 1 rosulidiaton i trate , 

14. 843 

decamrninoiodide, 14. 748 

decamminoiiitratodisulphato, 14. 

844 

decamminopentachloride, 14. 673 

decamminopentanitrate, 14. 843 

decamminosulphatodihydrosul- 

phato, 14. 804 

decarnminosulphatomoriohydro- 

suljjhate, 14. 804 

decamminototrachloride, 14. 673 

decamminotrichlorodinitrato, 14. 

844 

phenanthrolinebisetliylenodiamino- 

chloroBulphate, 14. 793 

o-phenanthrolinebisothylenodiamine- 

iodide, 14. 745 

doxtro-salt, 14. 745 

Igevo-salt, 14. 746 

phenanthrolinebisethylenediaminesul- 

phate, 14. 792 

phosphate, 14. 856 

phosphatopentammino, 14. 699, 866 

phosphatopentamminochlorido, 14. 867 

phosphatopentamminodihydrophos- 

phate, 14. 857 

dihydrate, 14. 868 
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Cobaltic phosphatotetrarnmine, 14. 705, 866 

phthalatobisethylenediamines, 14. 704 

phthalatobispentammines, 14. 699 

phthalatopentamminos, 14. 698 

picratoaquobisethylenediamines, 14. 

697 

picratopentammines, 14. 697 

platinic hexamminocosi tungstate, 11. 

803 

potassium carbonate, 14. 815 

decamolybdate, 11. 574, 598 

disilver hexanitrite, 8. 604 

disulphate, 14. 789 

dodecamolybdate, 11. 674 

hoxatnrninochlorodipermanga* 

Tiate, 12. 336 

hexamminosulphate, 14. 791 

nitrit<i, 8. 602 

oxyoctonitrite, 8. 502 

sulphite, 10. 315 

praseo-salts, 14. 688, 699, 700 

praseochloride, 14. 720 

propionatopentammines, 14. 697 

— — propionylacetonatobisethylenedi- 
amines, 14. 697 

projiylenodianunobisethylenediamine- 

iodide, 14. 745 

— doxtro-salt, 14. 745 

— — purpureo-salts, 14. 688, 696 

pyridinebisethylenediamineammino- 

bromide, 14. 722 

pyridinebisethylenediamineainmino- 

chlorido, 14. 659 

pyridinobisothylonediaminearnmino- 

iodido, 14. 745 

— pyridinebisothylenodiamineamminoni- 
trato, 14. 833 

„ — pyrophosphatopeii tarn mines, 14. 699 

quiiiquiesbenz idinopyridinohydroxy- 

bromostannate, 14. 722 

— - rhodium tnsethylonediaminobromide, 

15. 580 

trisothylenediaminochloride, 15. 

576 

trisothylenediamminoiodide, 15. 

582 

roseo-salts, 14, 692, 693 

roseobromide, 14. 722 

roseochloride, 14. 659 

roseototrammine salts, 14. 693 

rubidium disulphate, 14. 789 

hexanitrite, 8. 503 

silver hexanitrites, 8. 504 

salicyatobisethylenodiamines, 14. 705 

salicylatotetrammines, 14. 704 

salts, 11. 602 ; 14. 693 

selenate, 10. 882 

selenatoaquotetrammines, 14. 698 

selenatopentaminines, 14. 698 

selenatopentamminobromide, 10. 886 

selenatopentamminochloroplatinate, 

10. 886 

selenatopontamminohydroselenate, 10. 

886 

selenatopentamminonitrate, 10. 886 

selenatopentamminoselenate, 10. 886 

selenatopentamminosulphate, 10. 886 

selenitopentamminoselenite, 10. 841 

sexiesethylenediaminebistriaminotri- 

ethylamineenneachloride, 14. 669 


Cobaltic silicon hexamminofluoride, 14. 610 

silver carbonatobisethylenediamine- 

iodide, 14. 819 

dichloroaquotriamminosulphate, 

14. 802 

— dichlorobisethylenediaminesul- 

phate, 14. 802 

dichlorobispropylenediaminesul- 

phatonitrate, 14. 841 

— dichlorotetramminosulphate, 14. 

801 

hexanitrite, 8. 504 

/i-imino-peroxo-quaterethylene- 

diaminenitrate, 14. 846 

nitritopentamminotrinitrite, 8. 

606 

oxyhexani trite, 8. 604 

— trisethylenediamineiodide, 14. 

744 

sodium aquopentamminopyrophos- 

phate, 14. 858 

aquopentamminotrisuliihite, 10. 

316 

* dipotassium nitrite, 8. 604 

hexamminohexasulphite, 10. 318 

hexamminohypophosphate, 8. 

939 

hexamminoiiyrophosphate, 14. 

858 

hexanitrite, 8. 503 

— octamminohexasulphite, 10. 318 

oxyoctonitrite, 8. 502 

pentamminotri sulphite, 10. 315 

percarbonate, 14. 820 

pyrophosphatopentammino- 

cobaltate, 14. 869 

sulphite, 10. 315 

sulphitopentamminotrisulphite, 

10. 316 

trisethy lenediamineheptachl o - 

ride, 14. 657 

stannic dichlorobisethylenediamine- 

bromide, 14. 729 

dichlor obise thy lened iami nechlo - 

ride, 14. 670 

stannous bispropylenediaminediammi- 

nohoptachloride, 14. 659 

chloropyridinebisethylonedi- 

aminechloride, 14. 666 

di(;hlorobisethylenediamino- 

chloride, 14. 670 

hexamminodecachloride, 14. 656 

decahydrate, 14. 656 

octohydrate, 14. 656 

hexamminoiodide, 14. 743 

strontium dodecani trite, 8. 504 

oxyoctonitrite, 8. 504 

succinatobisethylenediamines, 14. 704 

succinatobisethylenediaminobromide, 

14. 722 

succinatobisethylenediaminonitraie, 

14. 833 

sulphate, 14. 787 

complex salts, 14. 787 

sulphato-fx-amino-octamminobromide, 

14. 804 

octamminochloride, 14. 804 

octamminodichloronitrate, . 14. 

845 

octamminohydrosulphate, 14. 804 
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Cobaltic Bulphato-/x-amino-octaininino- 
iodide, 14. 804 

octamminonitrate, 14. 846 

quaterethylonediaminebromide, 

14. 804 

quaterethylenediaminenitrate, 

14. 845 

sulphatoaquotetrammineB, 14. 698 

sulphatoaquotetramminohydrosul- 

phate, 14. 800 

sulphatoaquotetramminosulphate, 14. 

800 

dialcohlate, 14. 800 

dihydrate, 14. 800 

tetrahydrate, 14. 800 

sulphatoaquotriamminonitrate, 14. 840 

sulphatobisdinitritobistriammine, 8. 

609 

suli)hatobisethylenediaminebromide, 

14. 803 

sulphatobisothylonediamines, 14. 703 

sulphatodiaquotriammines, 14. 698 

sulphatodiaquotriamminosulphate, 14. 

801 

sulphatoimidoctamminodichloride, 8. 

273 

sulphatoimidoctamminodinitrate, 8. 

273 

sulphatoimino-octamininonitrate, 14. 

844 

sulphatopentammines, 14. 698 

siilphatopentamminobromide, 14. 800 

sulphatopentamminobromoiridate, 15. 

776 

8ulphatopentamminocarbonate,14. 816 

sulphatopentamminochloride, 14. 800 

sulphatopentamminohydrosidphate, 

14. 799 

dihydrate, 14. 800 

sulphatopentamminoiodido, 14. 800 

8ulphatoj)entamminonitrite, 8. 606 

Rulphatopentamininoselenate, 10. 886 

— sulphatopontainrninosulphate, 14. 799 

sulphatopentamminosulphatobromo- 

iridate, 15. 776 

— - — sulphatopurpureo-salts, 14. 698 
— — sulphate tetramminoriitra to, 14. 840 

sulphide, 14. 765 

sulphite, 10. 314 

sulphitoaquotetrammines, 14. 698 

— -- sulphitoaquotriammines, 14. 703 

sulphitobisethylenediamines, 14. 703 

sulphitohydroxytetrammino, 14. 705 

sulphitonitrotetrammine, 14. 705 

sulphitopentammines, 10. 316; 14, 

698 

sulphitopentamminobromide, 10. 316 

sulphitopentarnminochloride, 10. 315, 

316 

sulphitopentamminohydrochloride, 10. 

316 

sulphitopentamminonitrate, 10. 316 

Bulphitopentamminosulphite, 10. 316 

Bulphitopentanuninothiosulphate, 10. 

316, 667 

sulphoacetatobisethylenediaminos, 14. 

706 

sulphoaoetatopentammines, 14. 698 

O'Bulphobenzoatobisethylenediamines, 

14. 706 


Cobaltic Bulphodiacetatobisothylonedia- 
minechloride, 14. 671 

sulphodithiocarbonatohexammine, 14. 

819 

BulphonyldiacetatobiBethyloiiedi- 

amines, 14. 705 

tartartopentamminonitrate, 14. 839 

tetrabromo-^-amino-hoxamminobro- 

mide, 14. 732 

hexamminonitrate, 14. 845 

tetrachloro - /x •aminohexammi iiochlo - 

ride, 14. 674 

tetrammines, 14. 699 

— . — tetramminochlorosulphite, 10. 316 

tetramminodiaquofluosilicato, 6. 958 

tetramminotetrerosilicatohydroxide, 

6. 932 

tetramminotrisulphite, 10. 315 

tetramminotriterosilicatometasilioate, 

6. 932 

totranitrobis-p-toluidinecobaltates, 14. 

707 

tetranitrodiamminocobaltatos, 14. 

706 

tetraquodiarnmines, 14. 693 

tetraquodiamminochloride, 14. 662 

tetraquodiamminoriitrato, 14. 835 

tet rath looyanat odiamminochronia tes , 

11. 311 

tetrerosilicato, 6. 932 

totrol-diaquoquaterethyloncdiaiuirie- 

chloroplatinate, 16. .332 
- — totrol-quatorothylonediamiiiochlorido, 
14. 680 

thallium hexamminosulphate, 14. 791 

hoxanitrite, 8. 505 

silver hexauitrites, 8. 504 

thiocarbimidopentarnminosolenate, 10. 

886 

thiocarbonates, 14. 710 

thiocyanatopentamininomolybdate, 

11. 675 

thiosulphatobisothylenediaminos, 14. 

703 

thiosulphatopentaminines, 14. 698 

thiosulphatopontammi nobromide, 10. 

.557 

thiosulphatoi)entamminochlorido, 10. 

557 

thiosulphatopentamminoehromate, 10. 

557 ; 11. 311 

thiosulphatopontamminodithionate, 

10. .557 

thio8ulphatoi)entamminoiodido, 10.557 

thiosulphatopentammi nonitrate, 10. 

557 

thiosulphatopentamm ino thi osu Ipha to , 

10. 657 

triammines, 14. 706 

triaquotriammines, 14. 693 

cw-triaquotriamminochloride, 14. 662 

<mn«-triaquotriainminochlorido, 14. 

662 

triaquotriamminochloroplatinate, 16. 

332 

triaquotriamminonitrate, 14. 835 

tribromotriammine, 14. 731 

trioarbonatohexammino, 14. 819 

trichloro-/Lt-amino-hexammmochloride, 

14. 672 
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Cobaltic trichloroaquo - ju -hexaraminodi - 
chloride, 14. 674 

tnchlorohydroxy-peroxo-hexammino- 

chloride, 14. 673 

hexamminonitrate, 14. 844 

trichloronitrate-/A-amino-hexammino- 

nitrate, 14. 845 

trichlorotriammine, 14. 671 

trichromatotetrammino, 11. 312 

tricifi-cyclopontanodiaminochloride, 

14. 668 

„ — tetrahydrate, 14. 658 

— trihydrate, 14. 658 

triethylenediaminotrihydroselenato, 

10. 886 

trinitratotriammine, 14. 843 

trinitritoethylenediaminammine, 8.509 

trinitritotriammine, 8 . 508 

triol-hoxamminobromide, 14. 733 

hexamminochlorido, 14. 678 

hexamminonitrate, 14. 847 

„ — dihydrate, 14. 847 

hexamminosulphate, 14. 805 

sexiosbenzylaminechloride, 14. 

679 

— - trisbutylenediamineiodide, 14. 744 

trisbutylenediamines, 14. 692 
- trisbutylenediaminobromide, 14. 722 
trischroinatobistetramminos, 14. 705 

^mnN-triscyclopontanediaminenitrate, 

14. 833 

dextro-salt, 14. 833 

]a‘vo-salt, 14. 833 

tetrahydrate, 14. 833 

trihydrato, 14. 833 

triscyc'lopentaiiodiamines, 14. 692 

trisdiamiuopentanonitrate, 14. 833 

trisdiaminopontanee, 14. 692 

trisdiaminopentanobromide, 14. 722 

trisdiaminopentanochloride, 14. 659 

tri^diarninopentanoiodido, 14. 745 

triHcthylenediaminebromide, 14. 721 

trisethylenediaminechloride, 14. 356 

monohydrate, 14. 657 

— trihydrato, 14. 656 

trisethylenediaminechloroiodomer- 

ourate, 14. 744 

trisethylenediaminechloroplatinate, 

16. 332 

trisethylenediaminechloroplatinite, 16. 

285 

trisothylenediaminechlorosulphate, 14. 

792 

trisethylenediaminoheptaiodide, 14. 

744 

trisethylenediaminohydrosulijhato, 14. 

792 

trisethylonediaminehydroxide, 14. 595 

trisothylenediamineiodide, 14. 744 

monohydrate, 14. 744 

trisethylenediamineiodomercurate, 14. 

744 

dextro-salt, 14. 744 

Isevo-salt, 14. 744 

trisethylenediaminenitrate, 14. 832 

trisethylenediamines, 14. 691 

trisethylenediaminesulphate, 14. 792 

trisethylenediaminesulphatohydrosul- 

phate, 14. 792 

trisethylenediaminofluoride, 14. 610 


Cobaltic trisethylenediaminoselenate, 10. 
886 

trisethylenediamminochloroiridate, 16. 

772 

trisethylenediamminothiosulphate, 10. 

557 

trisphenylenediaminechloride, 14. 722 

trisphenylenediamines, 14. 692 

trispropylenediaminebronido, 14. 722 

dextro-salt, 14. 722 

lajvo-salt, 14. 722 

trispropylenediaminehydroxide, 14.595 

trispropylenediamineiodide, 14. 744 

IfiBvo-salt, 14. 744 

trispropylenediaminenitrate, 14. 833 

trispropylenediamines, 14. 692 

trispropylenediaminochloride, 14. 658 

tristri-aminopropanechloride, 14. 658 

dextro-salt, 14. 658 

trisulphitotriamminocobaltate, 10. 

318 

tritrans-cyclopentanediaminochloride, 

14. 658 

— tetrahydrate, 14. 658 

trihydrate, 14. 658 

tungstyl hexamminofluoride, 14. 610 

uranyl hexamminofluoride, 14. 710 

vanadyl hexamminofluoride, 14. 610 

violoo-salt, 14. 699, 700 

xantho-salts, 14. 696 

xanthofluosilicate, 6. 957 

zinc aquopentamminobromide, 14. 723 

aquopentamminoiodide, 14. 746 

aquopentamminopentachloride, 

14. 661 

chloropyridinobisothylenedi- 

aminechloride, 14. 666 

— - hexamminoiodide, 14. 743 

— hexamrainopentachloride, 14. 

656 

oxy trinitrite, 8 . 504 

(di )<*obaltic /bi-amidohydroxyootarnininose- 
lenate, 10. 887 

/Li-amidonitrito-octamminosolenate, 10. 

887 

/i-amidoperoxyoctamminoselenate, 10. 

887 

/i-ainidoselenato-octamminohydrosul- 

phate, 10. 886 

^-amidosulphato-octamminohydro- 

solonato, 10. 887 

dihydroxyootamminoselenate, 10. 887 

/x-nitritodihydroxyhexamminosole- 

nate, 10. 887 

tetranitrito-/i-Belenatohexammine, 10. 

886 

trihydroxyhexamminoselenate, 10. 

887 

(tetra)cobaltic hexahydroxydodecammino- 
selenate, 10. 887 

Cobaltidichloroaquotriammine tetranitrito- 
diamminocobaltiate, 8 . 510 
Cobaltiferous manganese ore, 16. 9 
Cobaltihexammine tetranitritodiammino- 
cobaltiate, 8 . 510 
Cobaltine, 9. 308 

Cobaltinitratopentammine tetranitritodi- 
amminocobaltiate, 8 . 510 
Cobaltinitritoaquotetrammine totranitrito- 
diamminocobaltiate, 8 . 610 
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Cobaltinitritochlorotetrammiiie dinitritodi- 
chlorodiamminocobaltiate, 8. 510 

dini trito - oxalatodiamminocobaltiates , 

8. 510 

Cobaltinitritopentammine tetranitritodi- 
amminocobaltiate, 8. 510 
Cobaltite, 9. 4, 308 

X-radiogram, 1. 641 

Cobaltites, 14. 424, 593 
Oobaltocadamite, 9. 181 
Cobaltocalcite, 8. 814 
Cobaltomenite, 10. 694 ; 14. 424 
Cobaltomentite, 10. 841 
Cobaltosic nitrite, 8. 501 

octamminopentasulphite, 10. 315 

oxide, 14. 558, 577 

oxyhexanitritodinitrite, 8. 501 

oxynitritonitrate, 14. 831 

oxysulphate, 14. 783 

pyridine, 14. 682 

sulphide, 14. 755 

Cobaltous acetylido, 5. 902 

amide, 8. 273 

amrninocarbonato, 14. 810 

ammonium ainminotrichlonde, 14. 637 

carbonate, 14. 811 

dodecahydrate. 14. 811 

enneahydrate, 14. 811 

tetrahydrato, 14. 811 

chromate, 11. 312 

copper sulphate, 14. 781 

diamminomolybdate, 11. 574 

diamminoquaterochromate, 11. 

312 

dichromate, 11. 344 

dihydrophosphato, 14. 853 

dihydrophosphatohemipenta- 

raolybdate, 11, 670 

disulphate, 14. 772 

disulphite, 10. 313 

— ferrous sulphate, 14. 783 

hexamminoselenate, 10. 885 

hexasuliihitocobaltate, 10. 315 

hydrocarbonate, 14. 811 

homienneahydrate, 14. 811 

tetrahydrate, 14. 81 1 

magnesium sulphate, 14. 781 

manganous sulphate, 14. 782 

nickelous sulphate, 16. 478 

orthophosphate, 14. 852 

dodecahydrate, 14. 852 

hexahydrate, 14. 852 

monohydrate, 14. 852 

paramolybdate, 11. 587 

pentamolybdate, 11. 594 

phosphatohemipentamolybdate, 

11. 670 

sulphatofluoberyllate, 14. 781 

trichloride, 14. 637 

trisulphite, 10. 313 

zinc sulphate, 14. 782 

aquodipyridinetriammines, 14. 693 

aquohemiamminofluoride, 14. 606 

aquomonamminofluoride, 14. 606 

aquopentamminochloride, 14. 630 

aquopentamminofluoride, 14. 606 

barium chloride, 14. 642 

bisethylenediaminochromate, 11. 310 

bismuth nitrate, 14. 828 

bromide, 14. 711 


Cobaltous bromide dihydrate, 14. 712 

hemihenahydrate, 14. 712 

hemihydrate, 14. 712 

hexahydrate, 14. 712 

monohydrate, 14. 712 

pentahydrate, 14. 712 

properties, chemical, 14. 714 

physical, 14. 712 

tetrahydrate, 14. 712 

cadmium carbonates, 14. 813 

hexachloride, 14. 644 

octopyridinohexachlonde, 14. 

645 

caesium chromate, 11. 312 

disulphate, 14. 778 

hexahydrate, 14. 778 

pontabromide, 14. 718 

pentachloride, 14. 639 

tetrabromide, 14. 718 

“ ~ “ tetrachloride, 14. 639 

tetraiodide, 14. 741 

trichloride, 14. 639 

calcium chloride, 14. 641 

- — - carbide, 6. 902 

carbonate, 14. 808 

hexahydrate, 14. 809 

■ — tritadihydrate, 14. 809 

• ceric nitrate, 14. 828 

cerous nitrate, 14. 828 

chloride, 14. 611 

dihydrate, 14. 610 

double salts, 14. 637 

hemitrihydrato, 14. 610 

hexahydrate, 14. 610 

monohydrate, 14. 610 

— octohydrato, 14. 611 

— properties, chemical, 14. 627 

physical, 14. 613 

tetrahydrate, 14. 611 

a-, 14. 611 

j8-, 14. 611 

chloriodido, 14. 739 

chloronitrato, 14. 826 

chloroplatinate, 16. 331 

— hexahydrate, 16. 331 

chromate, 11. 310 

dihydrate, 11. 310 

cobalt trisethylenediaminocitochloridc, 

14. 658 

— cobaltic ci»-bisethylenediaminediam- 
minopentachloride, 14. 658 

— ^mw«-bisethylenediaminediam- 

minopentachloride, 14. 658 

bispropylenediamiriediammino- 

pentachloride, 14. 659 

oxynitritonitrate, 8. 505 

trisethylenediaminopentachlo- 

ride, 14. 658 

cobaltite, 14. 594 

copper dioxysulphate, 14. 781 

hydrosulphate, 14. 781 

nitrate, 14. 828 

Ngulphate, 14. 780 

trioxy dibromide, 14 718 

trioxydichloride, 14. 641 

trioxydisulphate, 14. 781 

trihydroxynitrate, 14. 828 

decahydroxydinitrate, 14. 820 

decamminochloride, 14. 630 

decamminochloroplatinato, 16. 332 
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Oobaltous decamminoiodide, 14. 739 

decamminosulphato, 14. 770 

diamminobromido, 14. 716 

diamminochloride, 14. 631 

a- (unstable), 14. 631 

(stable), 14. 631 

cis-, 14. 631 

trans-, 14. 631 

diamminoiode, 14. 740 

diamminomolybdate, 11. 574 

diamminosulphate, 14. 770 

diaquohydroxylaminesulphate, 14. 771 

diaquotetramminosulj>hate, 14. 770 

diaquotetrapyridine fluoride, 14. 606 

didymium nitrate, 14. 828 

dihydrazinodibromide, 14. 716 

dihydrazinodichloride, 14. 632 

dihydrazinoiodide, 14. 740 

dihydrazinotetrachloride, 14. 632 

dihydrophosphate, 14. 853 

dihydroxycarbonate, 14. 811 

tetrahydrate, 14. 811 

dihydroxydic-arbonate, 14. 811 

dihydroxylaminochloride, 14. 632 

dimetaphosphate, 14. 854 

dimolybdate, 11. 581 

dihydrate, 11. 581 

dioxychromate, 11. 310 

dodecarnminoohloroplatinate, 16. 332 

enneamminonitrate, 14. 826 

ferric chloride, 14. 647 

— - — pontafluoride, 14. 608 
ferrite, 13. 924 

— - - ferrous chloride, 14. 647 

hydrosulphate, 14. 783 

sulphate, 14. 783 

fluocolnmbate, 14. 607 

fluoride, 14. 603 

dihydratc, 14. 604 

hexahydrato, 14. 604 

tetrahydrate, 14. 604 

— trihydrate, 14. 604 

fluostanate, 14. 607 

gadolinium nitrate, 14. 828 

hemiamrainosulphate, 14. 771 

hemipentaraminodibromide, 1*4. 716 

hexaliydroxy carbonate, 14. 810 

monohydrate, 14. 810 

hexahydroxydiearbonate, 14. 811 

hexahydroxydinitrate, 14. 826 

hexaiodoplumbite, 7. 779 

hexametaphoBphate, 14, 855 

hoxammmobromide, 14. 716 

hexaraminochloride, 14. 630 

• hexamminofluoborate, 14. 606 

hexamminofluosulphonate, 14. 606 

hexamminoiodide. 14. 739 

hexamininonitrate, 14. 826 

dihydrate, 14. 826 

hexamminosulphate, 14. 770 

hexapyridinonitrite, 8 . 501 

hexasulphitodicobaltate, 10. 315 

hexol-sexiesethylenediamine-obro- 

mide, 14. 734 

hydrazine disulphate, 14. 774 

hydrazinochloride, 14. 637 

tetrachloride, 14. 637 

hydrazonium tetrabromide, 14. 718 

hydrocarbonate, 14. 810 

hydrophosphate, 14. 863 


Oobaltous hydrophosphate hemipenta- 
hydrate, 14. 853 

hemitriphosphate, 14. 853 

hydrosulphate, 14. 770 

hydroxide, 14. 567 

o-, 14. 669 

14. 569 

colloidal, 14. 670 

properties, 14. 570 

hypophosphitemolybditomolybdate, 8 . 

888 

iodide, 14. 737 

a-, 14. 737 

p, 14. 737 

dihydrate, 14. 737 

enneahydrate, 14. 737 

hexahydrate, 14. 737 

tetrahydrate, 14. 737 

lanthanum nitrate, 14. 828 

lead hexaiodide, 14. 741 

lithium henachloride, 14. 641 

heptachloride, 14. 641 

hexachloride, 14. 641 

sulphate, 14. 779 

tetrachloride, 14. 641 

trichloride, 14. 640 

trisulphite, 10. 314 

magnesium sulphate, 14. 781 

tetrachloride, 14. 642 

manganese chloride, 14. 646 

manganic pentafluoride, 12. 346 

manganous carbonates, 14. 813 

cobaltimanganite, 12. 243 

mercuric bromide, 14. 718 

hexaiodide, 14. 741 

oxybromide, 14. 718 

tetrachloride, 14. 645 

tetraiodide, 14. 741 

metatungstate, 11. 827 

molybdate, 11. 674 

monohydrate, 11. 674 

monamminobromide, 14. 716 

monamminochloride, 14. 632 

monamminoiodide, 14. 740 

inonoinetaphosphate, 14. 854 

neodymium nitrate, 14. 828 

iiickelous sulphate, 15. 477 

nitrate, 14. 821 

dihydrate, 14. 822 

enneahydrate, 14. 822 

hexahydrate, 14. 822 

pentahydrate, 14. 822 

tetradecahydrate, 14. 822 

tetrahydrate, 14. 822 

trihydrate, 14. 822 

nitrite, 8 . 601 

octodecamminochloroplatinate, 16. 

332 

orthophosphate, 14. 851 

oxide, 14. 668 

properties, 14. 561 

oxychromate, 11. 310 

monohydrate, 11. 310 

oxyiodide, 14. 739 

oxyquaterochromate, 11. 312 

paratungstate, 11. 820 

pentahydrazinoctochloride, 14. 632 

pentaznminochloride, 14. 629 

pentamminosulphate, 14. 770 

percobaltite, 14. 602 
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Cobaltous perdicobaltite, 14. 602 

dihydrato, 14. 602 

monohydrate, 14. 602 

tetrahydrate, 14. 602 

trihydrate, 14. 602 

phosphates, 14. 861 

dihydrate, 14. 852 

octohydrate, 14. 862 

tetrahydrate, 14. 862 

phosphatohemipentamolybdate, 11. 

669 

platinous ^raw«-sulphitodiamminosul- 

phite, 10. 321 

polyiodide, 14. 739 

potassium carbonate, 14. 812 

tetrahydrate, 14. 812 

chloride, 14. 637 

chromate, 11. 312 

copper sulphate, 14. 781 

dihydrophosphatohemipenta- 

molybdate, 11. 670 

dinitrite, 8. 502 

disulphate, 14. 774 

hexahydrate, 14. 774 

disulphito, 10. 314 

ferrous sulphate, 14. 783 

hexamminodibromosulphate, 14. 

771 

hexamminodiiodosulphate, 14.771 

hexasulphitodicobaltate, 10. 316 

— hydrocarbonate, 14. 812 

magnesium sulphate, 14. 782 

manganous sulphate, 14. 783 

nickelous sulphate, 15. 478 

orthophosphate, 14. 862 

oxyquaterochromate, 11. 312 

pentasulphate, 14. 775 

percobaltite, 14. 601 

phosphatohemipen tamolybdate , 

11. 670 

selenato, 10. 884 

selenatosulphate, 10. 930 

sulphatofluoberyllate, 14. 781 

sulphatoselenate, 10. 930 

tetrani trite, 8. 601 

trinitrite, 8. 502 

trisulphate, 14. 776 

35inc sulphate, 14. 782 

praseodymium nitrate, 14. 828 

pyrophosphate, 14. 863 

quaterpyridinochloroplatinite, 16. 284 

rubidium disulphate, 14. 777 

hexahydrate, 14. 777 

tetrachloride, 14. 638 

trichloride, 14. 638 

salts, colour of solutions, 14. 613 

samarium nitrate, 14. 828 

sarcosinebisethylenediamines, 14. 697 

selenate, 10. 882 

heptahydrate, 10. 882 

hexahydrate, 10. 882 

pentahydrate, 10. 882 

silver hexasulphitodicobaltate, 10. 316 

sodium carbonate, 14. 812 

decahydrate, 14. 812 

tetrahydrate, 14. 812 

chloride, 14. 639 

dimetaphosphate, 14. 864 

disulphate, 14. 779 

disulphite, 10. 314 


Cobaltous sodium dodecamolybdate, 11. 603 

hydrophosphate, 14. 853 

— orthophosphate, 14. 852 

paramolybdato, 11. 587 

paratungstate, 11. 820 

pyrophosphate, 14. 854 

tetraiodide, 14. 741 

tetrasulphate, 14. 780 

trimolybdate, 11. 690 

— trijjhosphate, 14. 853 

dodecahydrate, 14. 853 

stannic hexabromide, 14. 718 

hexachlorido, 14. 646 

strontium chloride, 14. 642 

— sulphate, 14. 761 

dihydrato, 14. 762 

double salts, 14. 772 

ethylphosphonium, 14. 771 

monohydrato, 14. 762 

hexahydrate, 14. 762 

pentahydrate, 14. 762 

tetrahydrate, 14. 762 

trihydrate, 14. 762 

sulphide, 14. 750 

colloidal, 14. 752 

hydrated, 14. 751 

sulphite, 10. 313 

totrahydroxycarbonate, 14. 811 

tetramminobromide, 14. 715 

tetramminochloride, 14. 630 

tetramminoiodide, 14. 739 

tetramrninosulphate, 14. 770 

tetranitritoplatinite, 8. 521 

tetrasodium trimotaphosphato, 14. 

854 

octohydrate, 14. 855 

thallic octochloride, 14. 646 

thallium sulphite, 10, 314 

thallous disulphate, 14. 782 

thorium nitrate, 14. 828 

triamrninosulphate, 14. 770 

trihydrazinecarbonato, 14. 810 

trihydrazinenitrate, 14. 826 

trihydrazinesulphate, 14. 771 

trimetaphosphate, 14. 854 

trimolybdato, 11. 590 

— — triphosphate, 14. 853 

tripyridinonitnto, 8. 501 

trisethylenediaminochloroplatinito, 16. 

284 

tungstate, 11. 802 

dihydrate, 11. 802 

uranyl phosphate, 14. 853 

zinc carbonate, 14. 813 

orthophosphate, 14. 852 

sulphate, 14. 782 

tetrachloride, 14. 644 

Cobalto vanadium, 9. 726 
Cobaltsmithsonito, 14. 813 
Cobaltum, 9. 2 

acido arsenico mineralisatum, 9. 228 

arsenico mineralisatum, 9. 76 

ceneraceum, 9. 76 

cum ferro sulfurato et arsenicato 

mineralisatum, 9. 308 

ferro sulphurato minoralisatem, 14. 

767 

nigrum, 12. 266 

purissimum, 14. 462 

testaceum, 9. 3 
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Cobaltyl sodium sulphate, 14. 790 

sulphate, 14. 789 

Cobel, 14. 419 
Cobold’s ore, 15. 1 
Cobre bianco, 9 . 63.3 
Cochromo, 14. 619 
Coccinite, 2. 17 ; 4. 697, 901 
Coccolite, 6. 409 
Cockscomb barytes, 3. 763 

pyrites, 12. 629 

Cocoa powder, 2. 828 
Codazzite, 12. 529 ; 14. 369 
Coefficient absorption, 1. 527 

expansion gases, 1. 169 

Coennve force, 18. 246 
Coercivity, 18. 246 
Coeruloito, 9 . 186 
Cccruloolactite, 5. 366 
Cttu’uleum, 6. 686 

berolinense, 14. 390 

Coeuleum rnontanum, 6. 343 
Coffee, 13. 615 

Cohonite, 5. 897 ; 12. 528, 529 
Cohesion, 1. 292, 821 ; 8. 1 
— specific, 1. 848 
Cohesive attraction, 1. 841 

pressure, 1. 841 

(’oinage, British, 4. 671 
Coke, 5. 749 ; 12. 585 
-- - absorption, oxygon, 1. 371 
■ -- - hard, 5. 749 

soft, 5. 749 

Coking, 5. 749 
Colchotar, 13. 782 

Colcothar, 10. 351 ; 13. 781, 782, 783 
(bid- working steel, 12. 670 
(bldsharo iron, 13. 61 
(bldshore iron, 13. 61 
Colomanite, 3. 623 ; 5. 4, 90 

(neo), 5. 90 

Colerainito, 6. 622 

Coleshiro iron, 13. 61 

Collidmium bromopalladate, 15. 678 

bromopalladite, 15. 678 

— bromosmato, 15. 723 

— chloroiridato, 15. 771 

chloropalladate, 15. 673 

chloropalladite, 15. 670 

chlororhodate, 15. 580 

chlorosmate, 15. 719 

collidinepentachloroplatinate, 16. 313 

Collmsite, 14. 396 

Collision-frequency colloidal particles, 1. 776 

Qf molecules, 1. 761 

Colloid, irreversible, 1. 771 

reversible, 1. 771 

Colloidal clay, 6. 477 

cupric oxide, 3. 142 

cuprous oxide, 8. 727 

iodine, 2. 98 

phase, 1. 771 

silver bromide, 8. 418 

carbonate, 3. 457 

orthophosphate, 3. 486 

solution, 16. 398 

solutions, boiling points, 1. 774 

compressibilities, 1. 774 

dialysis, 1. 774 

diffusibility, 1. 774 

electrical conductivity, 3. 643 


Colloidal solutions, freezing points, 1. 774 

osmotic pressure, 1. 774 

preparation, 3. 651 

specific gravities, 1. 774 

volumes, 1. 774 

surface tension, 1. 774 

thermal expansion, 1. 774 

vapour pressure, 1. 774 

viscosities, 1. 774 

state, 1. 771 

tellurium disulphide, 11. 110 

Colloidoscope, 1. 774 
Colloids, 1. 770 

Avogadro’s constant, 1. 778 

collision frequency, 1. 776 

difiocculation, 3. 636 

distribution of particles, 1. 776 

- ~ ' fiocculation, 3. 536 

gold numbers, 3. 547 

— — molecular weight, 1. 773 
peptization, 3. 538 

- — precipitation, 3. 542 

Hardy’s rule, 3. 543 

Schulze’s rule, 3. 543 

protective, 3. 539, 547 

velocity of particles, 1. 776 

Cellophane, 3. 623 ; 8 . 733 
Collophanite, 3. 866, 880 ; 8 . 735 
Collyrite, 5. 359 ; 6. 497 
Collyrium, 6. 497 

Cologne earth, 13. 887 
Colophonite, 6. 921 
Coloradate, 4. 697 
Colorado silver, 15. 210 
Colorado! te, 11. 2 
Colour changes on heating, 2. 221 

of cupric chloride soJn., 8. 173 

Colours temper, 12. 696 
Colsar, 13. 61 
Colshire iron, 13. 61 
Coluinbates, 9 . 862 
Columbic acid, 9 . 857 

Columbite, 5 . 530 ; 7 . 100, 255, 896 ; 9 . 839, 
868, 906, 907 ; 12. 529 

tantahte, 12. 149 

Columbium, 5. 604 ; 7 . 837 

atomic number, 9 . 853 

weight, 9 . 853 

bromides, 9 . 880 

carbide, 5. 888 

carbonate, 9 . 882 

carbonitride, 8 . 1 26 

chloride, 9 . 875 

chromate, 11. 306 

dichloride, 9 . 875 

dioxide, 9 . 865 

dioxyfiuorido, 9 . 872 

electronic structure, 9 . 863 

fiuoride, 9 . 870 

history, 9 . 837 

hydride, 9 . 856 

hydroxydichloride, 9 . 876 

iodides, 9 . 880 

iron alloys, 13. 686 

isotopes, 9 . 853 

molybdate, 11. 570 

mononitride, 8 . 125 

nickel alloys, 15. 238 

chromium steels, 15. 329 

fiuoride, 15. 406 
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Columbium nickel zirconium alloys, 15. 238 

nitrate, 9. 882 

occurrence, 9 . 838 

oxide extraction, 9 . 840 

oxides lower, 9 . 866 

oxybromides, 9 . 880 

oxycarbonitride, 8 . 126 

oxychloride, 9 . 876 

oxyfluorides, 9 . 870 

oxysulphide, 9 . 880, 881 

oxytribromide, 9 . 880 

oxy trichloride, 0. 878 

oxytrifluoride, 9 . 872 

pontabroinide, 9 . 880 

pentachloride, 9 . 896 

pentafluoride, 9 . 890 

pentasulphide, 9 . 881 

pentoxide, 9 . 866, 867 

colloidal, 9 . 868 

hydrated, 9 . 860 

colloidal, 9 . 860 

- — perhydroxide, 9 . 869 

phosphate, 9 . 882 

preparation, 9 . 846 

properties, chemical, 9 . 849 

- physical, 9 . 847 

reactions, 9 . 850, 852 

solenide, 10 . 796 

sulphate, 9 . 880, 881 

sulphide, 9 . 880 

tetrachloride, 9 . 876 

totroxide, 9 . 856, 857 

tetroxy sulphate, 9 . 881 

■ — trichloride, 9 . 876 

trihydroxytrichlorido, 9 . 876 

trioxide, 9 . 856 

- — tritahoptachlonde, 9 . 876 

tritaheptoxido, 9 . 857, 876 

tritahexachlorobromide, 9 , 876 

tritahexachlorohydroxido, 9 . 876 

— tritapentanitride, 8 . 125 

tritapentoxide, 9 . 856, 857 

valency, 9 . 853 

zirconium, 7, 117 

Columbous sulphate, 9 . 882 
Columbyl chloride, 9. 878 
Comarite, 6 . 931 
Combination, chemical, 4. 1085 

electronic hypothesis, 4 . 1 83 

principle of (spectrum linos), 4. 922 

Combined carbon, 5. 895 
Combining capacity, 1. 224 

weights, 1 . 99 

Combustion, 1 . 60, 68 

fractional, 1 . 488 

heat of, 1 . 710 

Comet alloy, 15. 321 
Complex compounds, 4 . 195 
Components, 1. 446 
of spectrum, 4 . 7 

Composition, chemical and solubility, 1 . 586 

law of chemical, 1. 95 

constant, 1, 76, 78 

F. Wald on, 1. 80 

Compounds, 1. 85 

chemical, 1 . 78 

complex, 4 . 195 

first order, 1. 400 

higher order, 1. 400 

indefinite, 1 . 619 


Compounds isoelectric, 4. 201 

isosteric, 4. 200 

molecular, 2. 223 ; 4. 195 

naming, 1. 116 

saturated, 1. 208 ; 4. 191 

second order, 1. 400 

unsaturated, 1. 208 ; 4. 191 

Compressibilities colloids, 1. 774 
Compressibility, 1. 820 

and surface tension, 1. 851 

Compression gases, thermal effects, 1. 862 

Comte’s la loi des trois c^tats, 1. 1 

Comptonite, 6. 709, 748 

Conarite, 6 . 931 

Concentrate, 3. 22 

Concentration, 1. 299, 1003 

and decomposition voltage, 1. 1039 

surface tension of solutions, 1. 

864 

— — cells, 1. 1021 
critical, 1. 523 

solutions and osmotic pressure, 1. 643 

Conchite, 3. 816 
Concurrent reactions, 1. 360 
Condensation, binary mixtures gases, 1. 167 

gases, 1. 165, 167 

— retrograde, 1. 168 
Condensed oxide, 7. 224 
Conductivity electrical, 3. 52 

thermal, 3. 52 

• -- electrolytic of solutions, 1. 977 

equivalent, 1. 978 

measurement electrical, 1. 979 

molecular, 1. 978 

of solutions, effect of agitation, 1. 982 

light, 1. 982 

__ magnetism, 1. 

982 

pressure, 1. 982 

temperature, 1. 

982 

— viscosity, 1. 982 

— X-rays, 1. 982 

specific electrical, 1. 978 

Confitcillo, 2. 711 
Confolensite, 6. 498 
Congelation, aqueous, 8 . 565 

spiritous, 8 . 565 

Conichalcite, 9. 4, 173 

Conite, 4. 371 

Conjelo, 2. 803 

Connarite, 6 . 931 ; 15. 5 

Consecutive reaiitions, 1. 359 

Conservation energy and matter, 1. 695 

Constant, chemical, 1. 737 

gas, 1. 161 

thermochemical, 1. 710 

Constantan, 15. 179 
Contacts of crystals, 1. 615 
Constantinople, 1. 44 
Constituents, vicarious, 1. 651 
Contact action, 2. 143 

differences of potential, 1. 1015, 1016 

Continuity, law of, 1. 14 

liquid and gaseous states, 1. 167 

Contracid, 15. 245 
Contravalencies, 4. 179 
Converter, 3. 25 

acid, 8. 25 

basic, 3. 26 
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‘'Cookeite, 2. 426 ; 6. 607 
Coolgardite, 8. 494 ; 11. 2 
Cooling curve, 1. 460 

curves, 1. 618 

Cooporite, 16. 6, 393 
Co-ordination number, 8. 236 

theory nomenclature, 8. 237 

Copal, 13. 616 

varnish, 13. 615 

Coperite, 3. 210 

Copiapito, 12. 629 ; 14. 328, 329, 333 

a-, 14. 329 

i8-, 14. 328, 329 

Copjxjr, allotropi(5 forms of, 3. 113 

alpha or a-, 8. 115 

aluminide, 6. 230 

aluminium alloys, 5. 229 

(iobalt alloys, 14. 636 

decahydroxyorthoarsenato, 9 . 

162 

- iron alloys, 13. 567 

magnesium alloys, 5. 237 

nickel alloys, 15. 231 

nickel alloys, 15. 231 

poniadecahydroxypentarsenato, 

9 . 186 

phosphate, 5. 368 

tetroxydiarsonate, 9 . 1 86 

alummoarsenatosulphate, 9 . 162 

aluminosilicate, 6. 344 

aluminotungstato, 11. 789 

- • - amalgam colloidal, 4. 1023 

-- amalgams, 4. 1022 

- — amidosul])hoiiate, 8. 641 

amrninochlorosmate, 15. 720 

amrainopermanganate, 12. 332 

amminoxythiocarbonato, 6. 125 

- ammonium, ammoniohydroxyantirno- 

nato, 9 . 464 

calcium tetrasulphato, 3. 811 

cerous nitrite, 8. 496 

chromate, 11. 262 

cobaltous sulphate, 14. 781 

diamminochromate, 11. 262 

diamniinomolybdate, 11. 559 

dithionate, 10. 687 

- ferrous sulphate, 14. 297 

fluotitanate, 7. 72 

hexahydrotrisdiarsen itodimolyb- 

date, 9 . 131 

lead nitrite, 8. 498 

molybdate, 11. 669 

nickel sulphate, 15. 474 

octohydrobisdiarsenitodimolyb- 

date, 9 . 131 

pentafiuodioxytungstate, 11. 839 

phosphatohemipentamolybdate, 

11. 669 

selenate, 10 . 869 

tellurite, 11. 99 

tungstate, 11. 782 

tungsten tetramminoonneachlo- 

ride, 11. 842 

and thallium, 5. 426 

antimonatotungstate, 9 . 459 

antimonides, 3. 98 

antimonyl oxytriiodide, 9 . 608 

aquoethylonediaminosulphite, 10 . 274 

arsenatotrimolybdate, 9 . 209 

arsenides, 8. 98 ; 9 . 62 


Copper arsenitomolybdate, 9 . 131 

arsenochloride, 9 . 244 

atomic number, 3. 112 

weight, 3. 110 

aurides, 3 . 573 

autunite, 12 . 135 

barium ammonium nitrite, 8. 488 

potassium nitrite, 8. 488 

silicate, 6. 373 

beryllium alloys, 4. 668 

beta, or p, 8. 116 

bisethylenediaminodithionate, 10 . 687 

bisethylenediamminonitrite, 8. 480 

bisethylenediaminopersulphate, 10 . 478 

bisethylenediaminosnlphite, 10 . 274 

- — bisethylenediaminotetrathionate, 10. 

618 

bisethylenediaminothiosulphate, 10. 

535 

bisethylenediaminotrithionate, 10 . 609 

bismuth alloys, 9 . 635 

arsenate, 9 . 798 

nitrate, 9 . 710 

thiosulphate, 10 . 664 

bistrimethylaminechloroplatinate, 16 . 

326 

black, 8. 72, 131 

blister, 3. 26 

blue, 3. 7 

boride, 5. 23 

boronized, 5. 17 

bromate, 2. 343 

ammino-, 2. 343 

bromoarsenite, 9 . 249 

bromoplatinate, 16 . 379 

octohydrate, 16 . 379 

burning, 8. 71 

cadmium alloys, 4. 683 

tetrachloride, 4. 669 

caesium lead hoxani trite, 8. 500 

selenate, 10. 860 

calcium alloys, 4. 684 

ammonium nitrite, 8. 488 

tetrasulphate, 3. 81 1 

arsenate, 9 . 173 

carbonato-arsenate, 9 . 173 

hydroxyarsenate, 9 . 174 

hydroxyorthoarsenate, 9 . 173 

hydroxy ortho vanadate, 9 . 767 

metadimetasilicate, 6. 372 

ortho vanadate, 9 . 767 

potassium nitrite, 8. 488 

tetrasulphate, 8. 811 

pyrovanadate, 9 . 767 

tungstate, 11. 818 

uranyl carbonate, 12. 116 

vanadate, 9 . 772 

carbonate, 18 . 615 

carbonyl, 5. 961 

catalysis by, 1. 487 

catalytic, 8. 32 

cement, A 30 

cerium alloys, 5. 605 

chemical properties, 3. 69 

chloride, 13 . 609, 616 

chloroantimonite, 9 . 481 

chloromo’tavanadate, 9 . 809 

chloroplatinite, 16 . 281 

chloroplumbite, 7. 730 

chlorostannate, 7. 449 
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Copper chromate, 11. 260 

chromium alloys, 11. 170 

nickel alloys, 15 . 245 

iron alloys, 16. 327, 337 

pentafluoride, 11. 364 

steels, 18. 616 

coarse, 8. 25 

cobalt alloys, 14 . 529 

nickel alloys, 15. 337 

silicon alloys, 14 . 536 

zinc alloys, 14. 533 

cobaltic dichlorobisethylenediamine- 

chloride, 14 . 670 

hexamminopontachloride, 14. 

656 

/x-imino-peroxo-quaterethylene- 

diaminenitrate, 14 . 846 

rnanganito, 12. 243 

— nitrite, 8. 504 

pentamminotri sulphite, 10. 318 

— trisethylenediaminopentachlo- 

ride, 14. 657 

— - cobaltito, 14 . 594 

cobaltous dioxy sulphate, 14 . 781 

hydrosulphate, 14. 781 

— . _ _ nitrate, 14 . 828 

sulphate, 14 . 780 

trihydroxynitrate, 14 . 828 

trioxydibromido, 14 . 718 

trioxydichloride, 14 . 641 

_ — trioxydisulphate, 14 . 781 

colloidal, 8. 31, 554, 563 

compounds reduction, 8. 10 

decafluodicorate, 5. 638 

docahydroxy orthoarsenate, 9 . 162 

decamminomoiioxybischromate, 11. 

262 

-- dendritic, 8. 33 

deuterotetra vanadate, 9 . 767 

dialuminide, 5. 231 

diarnidodiphosphate, 8. 711 

diamminodini trite, 8. 480 

„ — diamminodisilicate, 6. 341 

diamminohexani trite, 8. 479 

• diamminomolybdato, 11 . 559 

— — diamminoni trite, 8. 479 

diamminotungstate, 11 . 782 

diantimonide, 9 . 404 

diethyldiamminoselenate, 10 . 859 

diheptitasilicide, 6. 172 

dihydroarsenatomolybdate, 9 , 208 

dihydroxyrnanganate, 12, 288 

dihydroxyorthovanadate, 9 . 767, 778 

dihydroxytetrachloroplatinic acid, 16 . 

334 

diiodeciesdimethylamineohloroplati- 

nate, 16 . 326 

diiodeviciesmethylamininechloroplati- 

nate, 16 . 326 

dioxide, 8. 116, 149 

monohydrated, 8. 147 

dioxyarsenite, 9 . 121 

dioxychromate, 11. 261 

dioxyorthotetravanadate, 9 . 767 

dioxytetrafluomolybdate, 11 . 614 

dipentitantimonide, 9 . 403 

dipentitaphosphide, 8. 838 

dipentitarsenide, 9 . 64 

dipentitasilicide, 6. 172 

diphosphide, 8. 839 

VOL. XVI. 


Copper diplatinous hexasulphoplatinate, 

16. 396 

distannide, 7. 351 

disulphitotetramminocobaltaio, 10. 

317 

disulphoselenide, 10. 919 

dithiophosphate, 8. 1068 

ditritantimonide, 9 . 403 

ditritaphosphide, 8. 839 

ditritarsonide, 9 . 64 

ditritasilicide, 6. 172 

ditungstate, 11. 809 

dodecafluoaluminato octohydrated, 5. 

308 

dry, 8. 26 

electrotyping, 3. 13 

enneaiodide, 3. 207 

enneamminodithionate, 10. 587 

ethylenodiaminosulphamidate, 8. 662 

extraction, 3. 21 

Hunt and Douglas, 3. 30 

Longmard and Henderson, 3. 

30 

ferrate, 13. 934 

ferric alum, 14. 347 

oxytotrarsonate, 9 . 227 

— phosphate, 14. 410 

— pyropho8i)hato, 14. 415 

sulphides, 14. 183 

tetrasulphate, 14. 347 

hoptahydrate, 14. 347 

te traces ihydrate, 14. 347 

ferrous ferric heptasulphato, 14. 351 

decahydrate, 14. 351 

sulphate, 14. 296 

ferryl arsenate, 9 . 227 

filiform, 3. 34 

finely divided, 3. 31 

flowers of, 3. 70, 1 17 

fluoaluminate, 5. 308 

fluoantimonate, 9 . 468 

fluorides, 3. 154 

fluostannate, 7. 423 

fluosulphonate, 10. 685 

fluotitanite, 7. 72 

germanium sulpharsenite, 9 . 298 

glance, 3. 7 

gold alloys, 3. 573 

green, 3. 270 

grey sulphuret, 9 . 291 

hair, 8. 34 

hemialuminide, 5. 230 

herniantimonido, 9 . 403 

hemiarsenide, 9 . 64 

hemiennoapermanganito, 12. 276 

hemiheptammino-chromate, 11. 261 

hemimanganite, 12. 242 

hemiphosphide, 8. 838 

hemisilicido, 6. 172 

hemistannide, 7. 351 

homi tellur ide, 11. 62 

hemitrisethylenediaminothiosulphate, 

10. 535 

hemitrisilicido, 6. 172 

hemitritelluride, 11. 42 

heptachloroaluminate, 5. 322 

heptafiuoalurninate undeoahydrated, 

5. 308 

heptafluotantalate, 9 . 917 

hexafluoferrate, 14. 8 

2 M 
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Copper hexahydroarsenatoctodecamolyb- 
date, 9 . 211 

hexahydrorthoarsenate, 9 . 161 

hexahydroxydinitrite, 8. 479 

hoxaiodide, 8. 207 

hexamminometatungstatey 11. 825 

hoxantimonato, 9 . 444 

hexitantimonido, 9 . 403 

hexoxychromato, 11. 262 

highly purified, 3. 31 

history, 3. 1 

hydrazine selenate, 10. 859 

hydride, 3. 72 

hydroarsenatovanadato, 9 . 200 

hydroarsenite, 9 . 121 

hydrofluocolumbate, 9 . 872 

hydrohexafluoaluminate octohy- 

drated, 5. 308 

hydroHolenite, 10. 824 

monohydrato, 10. 824 

hydroxynitrosyl8ulf)honic acid, 8. 694 

— hydroxyorthoarsenate, 9 . 159 

hemionneahydrate, 9 . 160 

hoptahydrato, 9 . 160 

trihydrate, 9 . 160 

hypobromito, 2. 271 

hypophosphito, 8. 882 

bisethylonedianiino, 8. 883 

hypovanadatovanadato, 9 . 793 

indigo, 3. 7, 220 

iodato, 2. 343 

ammmo-, 2. 344 

hydrated, 2. 343 

iridiuin alloy, 15. 750 

iron alloys, 13. 527 

manganese alloys, 13. 666 

niokel-aluminium alloys, 15. 314 

— tin alloys, 15. 314 

silicon alloys, 18. 570 

zinc alloy, 13. 545 

lead aluminosulphate, 7. 822 

chromate, 11. 304 

ferric trioxydisulphate, 14. 350 

hexahydroxytetrasulphate, 7. 

819 

hydroxyarsenate, 9 . 196 

hydroxychlorido, 7. 742 

liydroxyorthovanadate, 9 . 777 

hydroxysulphate, 7. 820 

iron alloys, 13. 579 

nickel alloys, 15. 236 

octohydroxyhexaorthoarsenato, 

9 . 196 

orthosulphoantimonite, 9 . 550 

oxyphosphate, 7. 877 

silver orthosulphotetrabismu- 

thite, 695 

tetrahydroxydichloride, 7. 743 

tetrahydroxyorthovanadate, 9 . 

778 

tetroxychloride, 7. 742 

tetroxydecachloride, 7 . 743 

trioxydichloride, 7. 743 

magnesium alloys, 4. 668 

carbonate, 4. 370 

manganate, 12. 288 

manganese alloys, 12. 200 

silicon alloys, 12. 204 

sulphide, 12. 397 

manganite, 12. 242 


Copper manganous disulphate, 12. 421 

dihydrate, 12. 421 

monohydrate, 12. 421 

oxysulphate, 12. 422 

permanganite, 12. 276 

trioxydichloride, 18. 368 

tetrahydrate, 12. 368 

trihydrate, 12. 368 

trioxynitrate, 12. 445 

matte, 3. 23 

melanterite, 14. 295 

mercuride, 4. 1022 

rnetacolumbate, 9 . 865 

dihydrato, 9 . 865 

motantimonate, 9 . 453 

metantimonite, 9 . 432 

metaphosphates, 3. 292 

metarsenite, 9 . 122 

dihydrated, 9 . 122 

metasilicate dihydrated, 6. 343 

motasulpharsenatoxymolybdato, 9 . 332 

metasulphoantimonito, 9 . 536 

metasulphobismuthite, 9 . 690 

metatungstate, 11. 825 

motavanadate, 9 . 767 

mica, 9 . 4, 162 

molybdate, 11. 558 

molybdenum alloys, 11. 522 

cobalt alloys, 14. 540 

iron alloys, 13. 626 

pentafiuomolybdate, 11. 611 

monamidodiphoBphate, 8. 710 

monantimonide, 9 . 404 

monobismuthide, 9 . 635 

monophosphide, 8. 839 

monostannido, 7. 351 

monothiophosphate, 8. 1069 

moss, 3. 34 

muriate white, 3. 157 

native, 8. 6 

nickel, 15. 5 

alloys, 15. 178 

aluminium alloys, 15. 225 

beryllium alloys, 15. 206 

bismuth alloys, 15. 202 

cadmium alloy, 15. 222 

chromium -aluminium alloys, 15. 

245 

molybdenum-iron alloys, 

15. 330 

tin alloys, 15. 245 

— cobalt alloys, 15. 336 

iron-magnesium alloys, 15. 

337 

lead alloys, 15. 337 

2 inc alloys, 15. 337 

dioxychlorido, 15. 419 

gold alloys, 16. 205 

hydroxysulphatarsenate, 9 . 334 

iron alloy, 15. 312 

aluminium alloys, 15. 313 

manganese alloys, 16. 313, 

330 

zinc alloys, 15. 313 

load-tin-zinc ^loys, 16. 237 

magnesium alloys, 16. 207 

aluminium alloys, 16. 231 

manganese alloys, 16. 252, 256 

aluminium alloys, 16. 265 

molybdenum alloys, 15. 247 
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Copper nickel molybdenum tantaliun alloys, 

16. 247 

silicon alloys, 15. 202, 231 

silver alloys, 15. 203 

sulphide, 15. 442 

tantalum alloys, 16. 238 

tin alloys, 16. 234 

silicon alloys, 15. 235 

titanium alloys, 16. 232 

trioxybromide, 15. 429 

trioxychloride, 16. 419 

trioxynitrate, 16. 492 

tungsten alloys, 16. 250 

vanadium alloys, 15. 238 

zinc-tungsten alloys, 16. 251 

nickelide, 15. 180 

nickelous dihydropentasulphate, 16. 

474 

dioxysulphate, 15. 474 

trioxydi sulphate, 16. 474 

dodecahydrato, 15. 474 

trisulphate, 15. 473 

dihydrate, 16. 473 

henicosihydrate, 15. 473 

heptahydrate, 15. 473 

• trihydrato, 15. 473 

nitrates, 3. 280 

nitratoplumbite, 7. 866 

nitratotungstate, 11. 862 

nitrite, 8. 479 

nitrosylbromide, 8. 426 

chloride, 8. 426, 617 

sulphate, 8. 423, 426 

tetrabromide, 8. 426 

occurrence, 8. 5 

octochloroaluminate, 5. 322 

octodec.amminochloroplatinate, 16. 326 

octohydroxyorthoarsenate, 9. 162 

Old Nick’s, 15. 1 

ore, 3. 7 

blistered, 3. 7 

grey, 3. 7 

livery, 3. 1 17 

olive, 9. 159 

green, 9. 159 

purple, 3. 7 

red, 3. 117 

variegated, 3. 7 

velvet, 5. 353 

yellow, 3. 7 

ores, 15. 9 

orthoantimonate, 9. 453 

orthoarsenite, 9. 121 

dihydrated, 9. 12 

orthotellurate, 11. 92 

orthovanadate, 9. 766 

trihydrate, 9. 767 

osmium alloy, 16. 697 

oxalatodinitritohexamminocobaltiate, 

8. 510 

oxide black, 8. 131 

red, 8. 117 

scale, 8. 70 

vide Cuprous and Cupric oxides 

oxyiodate, 2. 344 

oxymolybdate, 11. 659 

oxynitrite, 8. 479 

oxypentafluocolumbate, 9. 874 

oxyp 5 rrophosphorylchloride, 8. 1028 

oxyselenite, 10. 823 


Copper oxysulphides, 3. 226 

oxytetranitritoplatinite, 8. 519 

palladium alloys, 16. 642 

gold alloys, 15. 648 

silver alloys, 15. 646 

paratungstate, 11. 817 

passivity, 3. 95 

pentafluovanadite, 9. 797 

pentahexitastannide, 7. 361 

pentamminomotachloroantimonate, 9. 

491 

pentastannide, 7. 351 

pentathionate, 10. 627 

pentitatritelluride, 11. 43 

pentoxybischromate, 11. 262 

pentoxyodosulphociiantiTnonate, 9. 

579 

periodates, 2. 412 

l)ermanganate, 12. 331 

perrnolybdate, 11. 608 

permonosulphomolybdato, 11. 653 

— - I)eroxide, 8. 116 

— I)err}ionate, 12. 477 

hemihydrate, 12. 477 

pontahydrate, 12. 477 

tetrahydraio, 12. 477 

j)ersuli)hate, 10. 478 

peruranate, 12. 73 

phosphatodimolybdato, 11. 670 

phosphatododecamolybdatc, 11. 663 

phosphatododeoatungstato, 11. 867 

phosphatoenneamolybdato, 11. 667 

phosphatoenneatungstato, 11. 871 

phosphatofluosilicate, 6. 950 

phosphatohomipontamolybdate, 1 1 . 

669 

phosphatohoxatungstatc, 11. 872 

phosphide colloidal, 8. 836 

phosphides, 3. 97 ; 8. 835 

phosphite, 8. 914 

— — jihosphitoturigstato, 8. 919 

Iihosphor, 8. 97 

jihysical properties, 3. 33 

platinic cos i tungstate, 11. 803 

molybdate, 11. 576 

platinum alloys, 16. 194 

chromium alloys, 16. 216 

cobalt alloys, 16. 219 

gold alloys, 16. 205 

silver alloys, 16. 205 

tungsten alloy, 16. 216 

iron alloy, 16. 219 

manganese alloys, 16. 216 

nickel alloys, 16. 220 

silicide, 6. 213 

silver alloys, 16. 201 

zinc alloy, 16. 207 

zinc alloy, 16. 207 

polyiodides, 3. 206 

potassium alloy, 3. 571 

arsenate, 9. 163 

corous nitrite, 8. 496 

cobaltous sulphate, 14, 781 

diamminochromate, 11. 263 

ferric sulphide, 14. 167 

— ferrous sulphate, 14. 297 

lead hexanitrite, 8. 498 

mercuric octochlorotetranitrite, 

8. 495 

nickel sulphate, 15. 474 
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Copper potassium octohydrotetrahypophos- 
phate, 8. 936 

oxyquadrichromate, 11. 263 

oxyirischromato, 11. 263 

phosphatohomipontamolybdate, 

11. 669 

selenatosulphate, 10. 929 

— — sulphatoselenate, 10. 929 

— triorthoarsenate, 9 . 163 

triterohexa vanadate, 9 . 767 

tungsten tetramminoenneachlo- 

ride, 11. 842 

precipitation from compounds, 8. 10 

metallic, 3. 14 

— l>8ilomelanes, 12. 266 
purple, 3. 7 

pyridinopormanganate, 12. 332 

jiyridinopersulphate, 10. 478 

pyrites, 3. 7 ; iZ. 529 ; 15. 9 

- i)yroarsonito, 9 . 121 

pyrophoric, 3. 69 

pyrophosi)hatotungstato, 11. 874 

pyroselenite, 10. 824 

— - pyrosulpharsenatoxymolybdate, 9 . 

'331 

pyrovanadate, 9 . 767 

tnhydrate, 9 . 767 

quadrantoxido, 3. 116 

quatorethylonodiaminochloroplatmito, 

16. 282 

quaterpyridinochloroplatinito, 16. 282 

quinquiosrnethylaminechloroplatiiiate, 

16. 326 

- -rod, 8. 117 

refining, 3. 26 

by electrolysis, 3. 27 

rhodium alloy, 16. 564 

rubidium selenate, 10. 860 

rust, 3. 270 

ruthenium alloy, 15. 510 

selenate, 10. 858 

dihydrate, 10. 858 

monohydrate, 10. 858 

selenite, 10. 823 

- — separation from compounds, 3. 10 

- — sesquioxide, 3. 116, 149 

sexiesdimethylaminechloroplatinato, 

16. 326 

silicates, 6. 340 

silicide, 6. 170 

silicoarsonide, 9 . 63, 68 

silicon chromium cobalt alloys, 14. 540 

manganese alloys, 12. 215 

silver alloys, 3. 572 

amalgam, 4. 1027 

gold alloys, 3. 576 

nickel alloys, 15. 205 

relations, 3. 617 

- — - iron alloys, 18. 640 

lead octoxyhenacosiohloride, 7. 

743 

manganese alloys, 12. 206 

selonide, 10. 773 

smelting, 3. 3 

sodium alloy, 3. 671 

■ arsenate, 9 . 163 

bishy drodecatetrarsenate, 9 . 163 

calcium arsenate, 9 . 174 

chlorotetraorthoarsenate, 9 . 263 

dichlorohexaorthoarsenate, 9 . 263 


Copper sodium dihydropentarsenate, 9. 163 

dioxydichromate, 11. 339 

hydrobisdihydrodeoapentarse- 

nate, 9. 163 

hydroennearsenate, 9. 163 

orthoarsenate, 9. 162 

paratungstate, 11. 818 

tetraorthoarsenate, 9. 163 

solubility of hydrogen, 1. 305, 306 

strontium ammonium nitrite, 8. 488 

potassium nitrite, 8. 488 

silicate, 6. 373 

subchlorido, 3. 157 

suboxides, 3. 116 

sulpharsenatosulphomolybdate, 9. 323 

sulpharsenide, 9. 306 

— sulphate, 18. 616 

— - sulphatoaluminate, 5. 353 

— sulphide complex salts, 3. 227 
sulphides, 12. 397 

colloidal, 3. 225 

sulphimide, 8. 664 

sulphite, 10. 273 

Bulphoaluminate, 5. 331 

sulphoantimonites, 9. 535 

sulphochromite, 11. 432 

sulphocobaltite, 14. 757 

sulpho tellurite, 11. 113 

sulphotungstate, 11. 859 

sulphur-iron, ternary system, 3. 24 

tellurato, 11. 92 

telluride, 11. 42 

tellurite, 11. 79 

tetrachloroaluminate, 5. 322 

tetrafluodioxy tungstate, 11. 839 

tetrahydrodiarsonatoctodocatimg- 

state, 9. 214 

tetrahydroxy orthoarsenate, 9. 161 

enneahydrate, 9. 161 

pentahydrate, 9. 161 

trihydrate, 9. 161 

tetraiodide, 8. 207 

tetramagnesium hexaluminido, 5. 

237 

tetramminochloropalladite, 15. 670 

tetramminochloroplatinite, 16. 281 

tetramminochromate, 11. 261 

tetramminodithionate, 10. 687 

tetramminomolybdate, 11. 659 

tetraraminonitrite, 8. 480 

tetramrainoperrhenate, 12. 477 

tetramminoper sulphate, 10. 478 

tetramminopyroantimonate, 9. 453 

tetramminoselenate, 10. 858, 859 

monohydrate, 10. 858 

tetramminosulphamidate, 8. 662 

tetramminosulphite, 10. 273 

tetramminotungstate, 11. 782 

tetranitritoplatinite, 8. 619 

tetranitrohexamminocobaltiate, 8. 

510 

tetrantimonato, 9. 443 

tetrapermanganite, 12. 276 

hydrate, 12. 276 

tetrapyridinotetrathionate, 10. 618 

tetrasilicide, 6. 171, 172 

tetratotriamminochromate, 11. 261 

tetritantimonide, 9. 403 

tetritaoxide, 8. 116 

tetritasilicide, 6. 171 
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Copper tetritastannide, 7. 351 

tetritatritelluride, 11. 43 

thallium cerous nitrite, 8. 496 

thallous nitrite, 8. 496 

selenate, 10. 870 

thiocarbamate, 6. 132 

thiohypophosphato, 8. 1063 

tin alloys, 7. 347 

and aluminium, 7. 361 

antimony, 7. 362 

bismuth, 7. 362 

cadmium, 7. 361 

calcium, 7. 361 

chromium, 7. 361 

cobalt, 7. 362 

iron, 7. 362 

manganese, 7. 362 

nickel, 7. 362 

lead, 7. 362 

phosphorus, 7. 362 

sodium, 7. 361 

— vanadium, 7. 362 

— zinc, 7. 361 

— lead-iron alloys, 13. 579 

triamidodiphosphate, 8. 712 

-- — triamminomotantimonate, 9. 454 

— - triamminoselenate, 10. 859 

tetrahydrate, 10. 859 

trihydrate, 10. 859 

triantimonate, 9 . 444 

triarsenatotetravanadato, 9 . 201 

trichromate, 11. 351 

trimolybdate, 11. 589 

trioxy chromate, 11. 261 

trisilicide, 6. 172 

tristannide, 7. 351 

tritahoptastannide, 7. 351 

tritaluminido, 5. 230, 231 

tritamanganite, 12. 242 

tritantimonide, 9 . 403 

tritaphosphido, 8. 837 

tntarsenido, 9 . 63 

tritastannide, 7. 350 

tritorodecavanadate, 9 . 767 

diammino, 9 . 768 

dodecammine, 9 . 767 

hexammine, 9 . 768 

trithionate, 10. 609 

trithiophosphate, 8. 1067 

tritoxide, 8. 116, 118 

tritungstate, 11. 811 

tough pitch, 8. 27 

tungstate, 11. 782 

dihydrato, 11. 782 

tungsten alloys, 11. 741 

iron-nickel alloys, 15. 330 

nickel-tantalum alloys, 15. 251 

uranate, 12. 63 

uraniomica, 9 . 216 

- — - uranite, 9 . 216 ; 12. 43 

uranium alloys, 12. 38 

uranyl arsenate, 9 . 215 

phosphate, 12. 133 

sulplmte, 12. 110 

uses, 3. 104 

vanadates, 9 . 766 

vanadide, 9 . 733 

vitreous, 8. 7 

voltameter, 1. 964 

white, 15. 208 


Copper wood, 9 . 160 

wool, 3. 32 

world’s production, 3. 6 

X-radiogram, 1. 641 

zinc alloys, 4 . 670 

aluminium alloys, 5. 240 

• amminochloride, 4 . 648 

carbonate, 4 . 648 

dihydroxyhexainetoarsenito, 9 . 

127 

hydrosulphate, 4 . 640 

manganese alloys, 12. 207 

— nickel alloys, 15. 208 

_ _ _ oxychloride, 4 . 546 

phosphate, 4 . 664 

phosphatoarsenate, 9 . 1 82 

sulpharsenite, 9 . 296 

sulphates, 4 . 639 

• basic, 4 . 640 

zirconate, 7. 136 

zirconium, 7. 116 

(tetra)copper eniiealuminide, 5. 231 
Copperas, 12 . 529 ; 14 . 245, 248 
white, 4 . 613 

Coppit^, 3 . 623 ; 9 . 291 

Coprolito, 3. 623 

Coprolites, 2. 1 

Copulated compounds, 1 . 219 

Coquimbite, 12 . 529 ; 14 . 303, 307 

Coquina, 3. 815 

Coracite, 12. 4, 52 

Coral, 3. 622 

Coralline earth, 4 . 696 

limestone, 3. 815 

Corandite, 7. 896 
Cordierite, 6. 809 

a-, 6. 809 

jS-, 6. 809 

X-radiogram, 1. 642 

Cordylito, 5. 522 
Corindite, 5. 271 
Gorindon, 5. 247 

Corkite, 7. 877 ; 9 . 334 ; 12. 529 ; 14 . 412 

Cornotite, 3. 289 

Cornells crystallosatus, 6. 821 

fissilis, 6. 821 

— - — solidus, 6. 821 
Cornish stone, 6. 467 
Cornuite, 6. 342 
Comwallite, 9 . 4, 161 
Coronadite, 12 . 279, 529 
Corondite, 12 . 149 
Coronguite, 9 . 343 
Coronium, 4 . 21 ; 5. 617 ; 8 . 6 
Corpse candles, 8. 803 
Corpuscles ignees, 1 . 60 
Corresponding states, 1 . 759 
Corrosion acid theory, 13 . 408 
— colloid theory, 13 . 435 

effect of compressed strains on, 13 . 466 

impact strains on, 13. 466 

tensile strains on, 18. 465 

torsion strains on, 13. 465 

electrochemical theory, 18. 412 

factors affecting, 13. 426 

fatigue of iron, 18. 467 

figures, 1. 611 

and isomorphism, 1. 658 

hydrogen dioxide theory, 13. 433 

intercrystalline, 13 . 423 
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Copper ionic hypothesis, 18. 405 

steel, see Iron 

water-line, 18. 449 

Corrosiron, 18. 559 
Corrosive sublimate, 4. 797 
Corsican furnace, 12. 582 
Corubin, 5. 271 
Corundelite, 6 . 708 
Corundophilite, 6 . 623 ; 12. 529 
Corundum, 5. 154, 247 ; 7. 896 

matrix of, 6 . 693 

Corynitc, 9 . 4, 655 ; 15. 6 
Cosalite, 7. 491 ; 9 . 589, 694 
Cosmetic white, 9 . 707 
Cosmochlore, 6 . 865 
Cosmochromite, 6 . 865 
Cossaite, 6 . 607 

Cossyrjte, 6 . 836 ; 7. 3 ; 12. 529 
Costra, 2. 803 
Cottaite, 6 . 663 
Cotton-stone, 6 . 751 
Cotimnite, 2. 15 ; 7. 707 
Coulomb, 1 . 963 
Count Palma’s powder, 4. 249 
Counterfoy, 4. 401 
Coupholite, 6 . 717 
Couseranite, 6 . 763 
Covalence, 4. 191 
Covellite, 8 . 7, 220 
Covoliuno atomic, 1 . 240 

molecules, 1. 239, 755 

Cradles, 8 . 496 
Craie de Brian 9011 , 6 . 430 
Craig gold, 15. 210 
Crateritos, 7. 98 
Crayon do mine, 5. 713 
Cream of lime, 3. 676 
Crednorito, 12. 149, 242 
Croodito, 5. 309 
05rne do chaux, 3 . 620 
(h'osted barytes, 3 . 763 
Crestmoroite, 6 . 359 
Greta Brianzonia, 6 . 429 

cimolia, 6 . 496 

• fill Ionia, 6 . 496 

Hispamca, 6 . 429 

Sai-toria, 6 . 429 

Crichtonito, 7. 2 , 57 ; 12 . 529 
Crispite, 7. 2 , 30, 34 
Cristobalito, 6 . 139 

a-, 6. 240 

analyses, 6 . 242 

i3-, 6. 240 

preparation, 6 . 237 

Crith, 1. 174 

Critical constants and molecular weight, 1 . 

762 

density, 1. 165, 762 

opalescence, 1 . 166 

pressure, 1. 165 

solution temperature, 1 . 523 

state, 1. 164, 165 

temperature, 1. 165, 436 

volume, 1 . 166 

Crocalite, 6 . 573, 653 
Crocidolite, 6 . 913 ; 12. 529 
Crocois 6 , 11 . 290 
Crocoisite, 11 . 125, 290 
Crocoite, 7. 491 ; 11. 126, 290 
Crocus antimonii, 9 . 577 


Crocus martis, 18. 781 

aperitivus, 18. 890 

metallorum, 9 . 677 

Crofting, 2. 243 
Cromfordite, 7. 491, 852 
Crompton’s formula, 1. 835 
Cronstedtite, 6 . 623 ; 12. 629 
Crookes’ dark space, 4 . 24 

spinthariscope, 4 . 80 

Crookesite, 8 . 7 ; 10. 694, 782 

Cross-stone, 6 . 458 

Crossite, 6 . 913 ; 12. 629 

Crucible steel, 12. 753 

Crucilite, 6 . 909 

Crushers, 8 . 497 

Cryohydrates, 1 . 517 

Cryolite, 2. 1 ; 5. 164, 303, 304 ; 7. 896 

alumina-fluospar fusibility, 5. 167 

gp. 5 , i6g 

— fusibility, 5. 167 

ash, 2, 716 

fluorspar fusibility, 5. 167 

glass, 5. 304 

Cryolithionite, 5. 303, 306 
Cryophillite, 6 . 607 
Cryophylite, 2. 426 
Cryosel, 1. 517 
Cryosol, 7. 882 
Cryphiolite, 4. 388 
Cryptohalite, 6 . 945 
Cryptolin, 6 . 562 
Cryptolite, 5. 523 
Cryptomorphite, 5. 4, 89, 93 
Oyptoperthites, 6 . 663 
Cryptosiderites, 12 . 523 
Cryptotilo, 6 . 571, 605 
Cryptotite, 6 . 812 
Oypto valencies, 1 . 208 
Crystal, 5. 711 

axes, 1. 614 

boundaries, 12. 899 

constants, 1 . 615 

form and molecular complexity, 1 . 622 

glass, 6 . 522 

growth of, 1. 630 

kinetic theory, 1. 630 

habit, 1. 697, 698 ‘ 

ideal, 1. 598 

indices, 1. 615 

mimicry, 1 . 596 

notation. Miller’s, 1. 614 

parameturs, 1. 615 

skeleton, 12 . 886 

systems, 1 . 616 

volume, 1. 656 

Crystalli Diana), 3. 459 
Crystallites, 1 . 628 
Crystallization, 8 . 546 

end-point, 1. 590 

fractional, 1. 690, 591 ; 5. 638 

with separating element, 6 . 640 

from solutions, 1 . 689 

iron, 12. 875 

carbon alloys, 12 . 876 

magnesium and potassium chlorides, 

2. 432 

sulphates, 2. 432 

multiple, 6 . 612 

of mixed salts, 2. 431 

solids, 1 . 602 
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Crystallization of solutions of magnesium 
and potassium chlorides and 
sulphates, 2. 434 

ponds, 2. 626 

rhythmic, 1. 699 

speed of, 1. 465 

synchronous figures, 12. 890 

zone of rapid, 1. 456 

Crystallochemical analysis, Fedoroff’s, 1. 

616 

Crystallography, 1. 616 
Crystallo-luminescence, 1. 600 ; 2. 531 
Crystalloids, 1. 770 
Crystals, 1. 693 

acicular, 1 . 697 

SBolotropic, 1. 610 

allotrimorphic, 12. 876 

anisotropic, 1. 610 

architecture, 1. 616 

biaxial, 1. 607 

birth of, 1. 627 

Curie’s capillarity theory, 1. 628 

dendritic, 1. 597 

distortion, 1. 598 

grain-sizo, 12. 903 

^owth, 1. 623 

idiomorphic, 12. 876 

impurities in, 1. 576 

“ — inclusions, 1. 592 

interfaoial angles, 1. 593 

isotropic, 1. 610 

liquid, 1. 642 

Bose’s swarm theory, 1. 649 

mixed, 1. 658 ; 2. 224 

formulae, 1. 668, 670 

Law of, 1. 668 

regeneration, 1. 631 

structure, 1. 623, 633 

analysis by X-rays, 1. 633 

symmetry of, 1. 613 

trichitic, 1. 597 

twinning, 1. 596 

uniaxial, 1. 607 

X-radiograms, 1. 634 

Crystolites, 7. 185 
Crytholite, 7. 185 
Crytolite, 7. 100 
Cuban, 14. 192 

Cubanite, 8. 7 ; 12. 629 ; 14, 183, 192 
Cube ore, 9 . 4, 226 ; 12. 529 
Cubeite, 14. 328, 348 
Cubic elasticity, 1. 820 

system, 1. 616 

Cuivre arsenat6 ferrif^re, 9 . 224 

gris, 9 . 291 

hydrosiliceux, 6. 343 

nitr6, 8. 644 

velout6, 6. 353 

Cullinan diamond, 5. 711 
Culsageeite, 6. 608 
Cumengoite, 2, 16 
Cumengite, 7 . 742 ; 9 . 437 
^-cumidinium bromosmate, 15. 723 

chloroiridate, 16. 771 

chlorosmatc, 15. 719 

Cummingtonite, 6. 391, 917 
Cumulative evidence, 1. 90 
Cumulites, 1. 628 
Cupellation, 8. 302 
Englie^ furnace, 8. 302 


Cupellation, German furnace, 8. 302 

gold, 8. 607 

Cuprane, 8. 167 
Cupranea, 8. 157 
Cuprates, 8. 149 
Cuprei'n, 8. 210 

Cupreous lead sulphide, 7. 796 
Cupri resina, 8. 157 
Cupric acetylide, 5. 853 

acid, 3. 1 49 

a-stannate, 7. 418 

tetrahydrate, 7. 418 

aluminate, 5. 289 

amininoazidc, 8. 348 

amminometasilicate, 6. 341 

amminopyrophosphato, 3. 291 

— ammonium a-stannate, 7. 418 

amminosulphite, 10. 278 

— diarnmino-iodide, 8. 209 

dichromate, 11. 337 

dimotaphosphato, 3. 292-3 

sulphate, 3. 255 

anhydride, 3. 149 

— — azide, 8. 348 

basic, 8. 348 

barium chloride, 8. 720 

beryllium sulphate, 4. 241 

bromide, 3. 192, 196 

hydrated, 3. 196 

— properties, 3. 1 96 

cadmide, 4. 683 

calcium decachloride, 3. 719 

disulphate, 8. 812 

oxycarbonatoi)hosphato, 8. 897 

tetrachloride, 3. 719 

carbide, 5. 853 

oarbonatosilicates, 6. 343 

chlorate, 2. 342 

ammino-, 2. 343 

hydrated, 2. 342 

chloride, 3. 157, 168 

BaCla-KCl-HgO, 3. 716, 720 

BaClg-NaCl-HaO, 3. 716, 720 

BaCl2-NH4Cl-H20, 3. 716, 720 

colour of soln., 3. 173 

complex salts, 3. 180 

hexol, 3. 178 

hydrated, 3. 168, 170 

preparation, 3. 168 

properties, chemical, 3. 177 

physical, 3. 169 

trihydrated, 3. 170 

decamminobroinido, 3. 198 

decamminochloride, 3. 189, 190 

decamminoiodide, 3. 208, 209 

diamminobromide, 3. 198 

diamminocarbonate, 3. 276 

diamminochloride, 3. 190 

diamminohydroarsonato, 9 . 159 

monohydrate, 9 . 169 

diammino-hydroxido, 3. 151 

diamminohydroxyfluorido, 3. 156 

diarnmino-iodide, 3. 209 

diamminometasilicate, 6. 341 

diamminooxybromide, 3. 198 

diamminosulphate, 8. 252 

diborate, 5. 84 

dichromate, 11. 339 

dihydro-orthosilicate, 6. 342 

dihydrotetrachloride, 8. 183 
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Cupric dihydrotetraorthoarsenate, 9 . 159 

dihydrate, 9 . 159 

hemitricosihydrate, 9 . 159 

heptahydrate, 9 . 159 

dihydroxylaniine sulphate, 8. 256 

diiododinitritoplatiuite, 8. 522 

dimetaphosphate, 3. 292 

dioxycarbonato, 3. 269 

dioxysulphate, 3. 264 

dioxythiocarbonato, 6. 124 

dioxytricarbonate, 3. 269 

dipotassium pyrophosphate, 8. 292 

tetrametaphosphate, 8. 293 

disodium dicarbonate, 8. 276 

dipyrojihosphate, 8. 291 

tetrametaphosphate, 3. 293 

dithiobate, 10 . 586 

hydrate, 10 . 587 

pontahydrate, 10 . 586 

tetrahydrate, 10 . 586 

enneaoxy sulphate, 8. 261 

— — enneaoxytotrasulphate, 8. 265 

ferric disulphide, 14 . 192 

ferrite, 13. 906 

ferrou.s ferric hexasulphido, 14 . 192 

sulphide, 14 . 167 

fluoborato, 5. 128 

fluoride, 3. 154 

dihydrated, 3. 154 

fluosilicato, 6. 949 

hexahydrated, 6. 949 

• tetrahydrated, 6. 950 

heptafluoride, 3. 154 

hoptoxycarbonate, 8. 268 

heptoxydisulphate, 8. 264 

heptoxytrisulphate, 3. 266 

hexachromite, 11 . 198 

hexahydroxytetrasulphito, 10 , 278 

hexamotapho8j)hate, 3. 293 

hoxammi nobromide, 8. 198 

— — hexamminochloride, 3. 1 89 

hexamminoiodide, 8. 208 

hexamminonitrate, 3. 284 

hexasodium dipyrophosphate, 3. 292 

hexasulphide, 3. 226 

— — hexoxychromite, 11. 198 

hydrazine chloride, 33. 191 

nitrate, 8, 286 

sulphate, 3. 256 

hydroarsenate, 9 . 159 

hydrobromide, 8. 198 

hydrophosphate, 3. 288 

— - hydrosulphide, 8. 225 

liydrotetrathionate, 10. 618 

— — hydrotrichlorido, 8. 181 

hydrotrioithoarsenate, 9 . 159 

dihydrate, 9 . 159 

hemienneadecahydrate, 9 . 159 

hydroxide, 3. 142 

properties, 3. 144 

hydroxybromide, 3. 1 98 

hydroxydicarbonate, 3. 274 

hydroxjdiuoride, 8. 156 

hydroxy hyponitrite, 8. 411 

hydroxy lamine sulphate, 3. 256 

hydroxyorthophosphate, 3. 289 

hydrox5T3yrophosphate, 3. 291 

hypochlorite, 2 . 271 

hypophosphate, 8. 936 

i(^ide, 3. 206 


Cupric magnesium chloride, 4 . 308 

manganous chloride, 12. 368 

mercuric chloride, 4. 860 

oxybromide, 4. 893 

oxychloride, 4. 860 

oxynitrate, 4 . 995, 998 

sulphite, 10 . 300 

tetramminohexaiodide, 4 . 936 

tetramminotetrabromide, 4. 887 

tetramminotetraiodide, 4. 936 

metaborate, 5. 84 

metaplumbate, 7. 698 

metasilicate, 6. 341 

hemihydrated, 6. 341 

hydrated, 6. 342 

monohydrated, 6. 341 

nitrate, 3. 281 

enneahydrated, 8. 281 

hexahydrated, 3. 281 

properties, chemical, 3. 283 

physical, 8. 282 

trihydrated, 8. 281 

nitride, 8. 100 

nitrogen iodide, 3. 209 

octochlorodithallate, 5. 447 

hexahydrated, 6. 447 

octofluozirconate, 7. 141 

octoxytrisulphate, 3. 265 

orthoarsenato, 9 . 158 

hexahydrate, 9 . 158 

monohydrate, 9 . 158 

pentahydrate, 9 . 159 

tetrahydrate, 9 . 158 

trihydrate, 9 . 1 59 

orthocarbonate, 3. 270 

orthophosphate, 3. 287 

orthosulpharsenate, 9 . 318 

orthosulpharsenite, 9 . 293- 

orthosulphoantimonate, 9 . 574 

orthosulphoantimonite, 9 . 537 

oxide, 3. 131, 116 

chemical properties, 3. 133 

colloidal, 3. 142 

hydrated, 3. 142 

physical liroportios, 3. 133 

preparation, 3. 131 

oxyazide, 8. 348 

oxybromide, 8. 198 

oxycarbonate, 3. 290 

oxychlorate, 8. 342 

oxychlorides, 8. 178 

oxydisulphide, 3. 226 

oxydisulphite, 10 . 278 

oxydithiocarbonate, 6. 124 

— ” - oxyfluoride, 3. 166 

oxymonosulphide, 3. 226 

oxyoctochromite, 11 . 198 

oxypentasulphide, 8. 226 

oxysulphate, 3. 266 

oxysulphite, 10 . 278 

pentaborate, 5. 84 

pentahydroxydicarbonate, 3. 269 

pentahydroxylamine sulphate, 3. 266 

pentametaphosphate, 8. 293 

pentamminobromide, 3. 198 

pentamminochloride, 3. 190 

pentamminohexaiodide, 3. 209 

pentamminonitrate, 3. 284 

pentamminosulphate, 8. 251 

pentasulphide, 3. 226, 226 
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Cupric penioxycarbonate, 8 . 268 

pentoxydioarbonate, 8 . 269 

pentoxydisulphate, 8 . 265 

perborate, 5. 120 

perchlorate, 2. 399 

ammino>, 8 . 399 

phosphates basic, 8 . 288 

platinous /raw«-Bulphitodiamminosul- 

phite, 10. 321 

plumbite, 7. 668 

polysulphide, 8 . 225 

potassium carbonate, 8 . 278 

nitrite, 8 . 480 

selenate, 10. 859 

thiosulphate, 10. 534 

trisulphite, 10. 276 

pyrophosphates, 8 . 290 

pyrosulpharsenate, 9. 318 

pyrosulpharsenite, 9. 293 

salts, 8 . 139 ; 11. 602 

solenide, 10. 770 

silicododecatungstate, 6 . 877 

silver nitrate, 3. 481 

sulphide, 3. 447 

sodium ainininosulphite, 10. 279 

chlorophosphates, 3. 290 

hexametaphosphate, 8 . 293 

phosphate, 3. 290 

silicate, 6 . 341 

sulphate, 3. 256 

trimetaphosphate, 3. 292 

sulphate, 3. 234 

basic, 3 . 261 

dihydrated, 3. 237 

electrolysis, 1. 962 

enneahydrated, 3. 237 

heptohydrated, 8 . 237 

hexahyd rated, 3. 237 

* — rnonohydrated, 3. 235 

Na^SO^-HgO, 3. 257 

NagSO^ H 2 SO 4 -H 2 O. 3. 257 

— pentahydrated, 3. 235 

properties, chemical, 8 . 246 

“ — j)hysical, 3. 238 

solubility, 3. 237 

trihydratod, 3. 235 

sulphide, 3. 220 

alcosol, 3. 225 

colloidal, 3. 225 

ethersol, 3. 225 

hydrosol, 3. 225 

preparation, 3. 220 

properties, chemical, 3. 223 

physical, 3. 222 

sulphite, 10. 278 

sulphomolybdate, 11. 652 

tetraborate, 5. 85 

tetradecafluodizirconate, 7 . 141 

tetrametaphosphate, 3. 293 

tetramminochloride, 3. 190 

tetramminohexaiodide, 3. 209 

tetrammino-hydroxides, 3. 151 

tetrammino-iodide, 3. 209 

tetramminonitrate, 3. 284 

tetrammino-octoiodothallate, 5. 461 

terramminoorthophosphate, 8 . 290 

tetrammino-oxyfluoride, 3. 156 

tetramminopyrophosphate, 3. 291 

tetramminosulphate, 3. 261 

hydrated, 8 . 263 


Cupric tetrammino tetraborate, 5. 85 

tetramminotetraiodide, 3. 209 

tetramminothiosulphate, 10 . 535 

tetraoxysulphate, 8 . 262 

tetrasulphide, 8 . 225 

tetrathionate, 10 . 618 

thallous sulphate, 5. 466 

sulphite, 10. 301 

hexahydrate, 10. 302 

thiosulphate, 10. 549 

thiocarbonate, 6. 124 

thiophosphate, 8 . 1065 

thiophosphite, 8 . 1062 

thiopyrophosphate, 8 . 1070 

thiosulphate, 10. 535 

triamminorthoarsenato, 9. 158 

tridecoxychromite, 11 . 198 

trihydropentachlorido, 3. 183 

trihydroxynitrato, 3. 284 

trimotaphosphate, 3. 293 

trioxychromite, 11 . 198 

trioxydicarbonato, 3. 268 

trioxysulphato, 3 . 262 

triphosphate, 3. 292 

trisulphide, 3 . 226 

zinc ferrous sulpharsenato, 9. 324 

sulphide, 4. 604 

(tetra)cupric sodium(tetra) ocdodecaborato, 
5. 84 

Cuprifluorides, 3. 156 
Cuprite, 3. 7, 117 ; 7. 896 

X-radiogram, 1. 641 

Cuprites, 3. 145 

Cuproacetyloxide, 5. 851 

Cuproadamite, 9. 181 

Cuproautunite, 12. 4 

Cuprobismuthite, 3. 7 ; 9. 69 1 

Cuprobismutite, 9. 589 

Cuprobromides, 3. 105 

Cuprocalcite, 3. 274 

Cuprocassitc*rite, 7. 283, 417, 476 

Cuprodoscloizite, 7. 491 ; 9. 715, 777 

Cuproferrite, 14. 295 

(yuprogoslarite, 4. 640 

Cuproiodargyritc, 3. 426 

Cuprojarosite, 14. 343 

Cupromagnesite, 4. 252 

Cupromartial arsenate, 9. 224 

Cupronickel, 15. 179 

Cuproplatinum, 16. 6 

Ouproplumbites, 9. 196 

Cupropyrite, 14. 192 

Cuproscheelito, 3. 623 ; 11. 678, 782, 818 

Cuprosic amminosulpho thiosulphate, 10. 
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ammonium sulphite, 10. 278 

homitridecahydrato, 12. 278 

pontahydrate, 10. 278 

oxide, 3. 1 26 

- — oxyoctosulphito, 10. 278 

potassium heptasulphite, 10. 278 

— hexasulphite, 10. 278 

tetrasulphito, 10. 278 

selenide, 10. 770 

sodium octosulphite, 10. 278 

pentamminotetrathiosulphato, 

10. 535 

tetramminototrathiosulphato, 10 . 

535 

dihydrate, 10. 535 
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Cuprosic sodium tetrasulphite, 10. 278 

sulphite, 10 . 277 

sulphotrithiocarbonate, 6. 125 

totramminochloride, 8. 165 

thallous sulphite, 10. 302 

tungstate, 11 . 782 

Cuprosilicon, 6. 170 
Cuprosilic3otitanium, 7 . 12, 24 
Cuprosocupric c.hloride, 3. 157 

oxide, 3. 1 1 6 

Cuprotitanium, 7 . 12, 20, 24 
Cuprotungsito, 3. 8 
Cuprotungstate, 11 . 782 
Cuprotungstite, 11 . 678 
Cuprouranite, 7 . 896 ; 12 . 2, 4, 133 
Cuprous aoetylide, 5 . 850 
— allylenide, 5 . 853 
— a-stannate, 7 . 417 
amide, 8. 259 

— ammi nobromide, 8. 194 

amminoearbonate, 3. 267 

ammi nochloride, 8. 164 

amminonitrato, 8. 281 

ammonium cyanidothiosulphato, 10. 

533 

dibromototrathiosulphate,10. 533 

dichlorotetrathiosulphato, 10. 

533 

(liiodototrathiosulphate, 10 . 533 

dithiocyanatotetrasulphate, 10. 

533 

- orthoi)ho8phate, 3. 287 

pentathiosulphato, 10 . 530 

sodium hexamminoctothiosul- 

phate, 10 . 533 

sulphite, 10 . 274 

thiocarbonate, 6. 125 

thiocyanatothiosulphatc, 10 . 533 

thiosulphate, 10 . 530 

trithiosulphato, 10 . 530 

- — azide, 8. 348 

barium trithiosulphato, 10 . 545 

hep tally drato, 10 . 545 

— tetrahydrate, 10 . 545 

bromide, 3. 192 

properties, 3. 192 

bromosulphobismuthite, 9. 703 

cadmium hoxachloride, 4 . 559 

tribromide, 4 . 572 

caBsium dithiosulphate, 10 . 535 

calcium thiosulphate, 10. 544 

carbide, 5 . 850 

colloidal, 5. 851 

carbonate, 3. 267 

cerium disulphito, 10 . 302 

dithiosulphate, 10 . 549 

chloride, 8. 157 

™ carbonyl, 8. 162 

non-aqueous soln., 3. 176 

phosphine, 8. 162 

preparation, 3. 157 

properties, chemical, 8. 160 

physical, 3. 159 

chlorobismuthite, 9 . 667 

chlorocarbide, 5 . 853 

chlorosulphobismuthide, 9 . 703 

chromite, 11 . 197, 198 

diacetylide, 5 . 852 

diamminoiodide, 3. 205 

diarsenate, 9 . 157 


Cuprous dihydrodichloride, 8« 162 

enneoxysulphite, 10 . 274 

ferric disulphide, 14 . 184 

hexasulphide, 14 . 192 

pentasulphide, 14 . 189 

tetrachloride, 14 . 104 

tetrahydrate, 14 . 104 

trisulphide, 14 . 189 

ferrite, 18 . 906 

ferrous chloride, 14. 33 

heptasulphide, 14 . 167 

pentasulphide, 14 . 167 

stannic sulphide, 7. 475 ; 14 . 189 

sulpharsenate, 9 . 324 

trisulphide, 14 . 167 

fluoride, 3. 154 

fluosilicate, 6. 949 

gas, 1 . 123 

hemiamminoiodide, 8. 205 

— — hemipentamminopotassioamide, 8. 259 

hexamminochloride, 3. 164 

hydrazine thiosulphate, 10 . 530 

hydrobromido, 8. 194 

hydrocarbonate, 3. 267 

hydrosulphate, 3. 232 

hydroxide, 3. 127 

hydroxy bromide, 3. 194 

' — hydroxy dichloride, 3. 164 

hydroxy iodide, 8. 201 

hyjjonitrite, 8. 412 

dihydrate, 8. 412 

iodide, 3. 201 

2^^operties, 3. 201 

iodocarbide, 5. 853 

iodosulphobismuthite, 9 . 703 

lanthanum disulphite, 10. 302 

lead cobalt selenide, 10. 800 

deutorosulphohexabismuthito, 9 . 

695 

dithiosulphate, 10 . 552 

ferrous enneasulphodiantirnonite, 

9 . 554 

metasulphohexabismuthide, 9 . 

694 

orthosulpharsenite, 9 . 298 

orthosulphobismuthito, 9 . 603 

sulphate, 7. 820 

sulphatocarbonato, 7. 819 

tetrerosulphodecabismuthite, 9 . 

694 

triterosulphodecabismuthite, 9 . 

695 

lithium sulphite, 10 . 275 

thiosulphate, 10 . 530 

manganous chloride, 12. 368 

mercuric diamminotriiodide, 4 . 936 

hemiheptamrninotetraiodide, 4 . 

935 

hexaiodide, 4. 936 

hexamminohoxaiodido, 4 . 936 

octamminotetraiodide, 4 . 935 

tetraiodide, 4 . 935 

tetramminopentaiodide, 4 . 936 

triamminopentaiodide, 4 . 936 

triiodide, 4 . 935 

mercurous octothiosulphate, 10 . 549 

mesosulphoctobismuthite, 9 . 691 

metaphosphate, 3. 287 

metasulpharsenite, 9 . 293 

metasulphotetrabismuthite, 9 . 691 
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Cuprous metasulphotetrantimonite, 9 . 537 

metasulphotrisantimonitobismuthite, 

9 . 691 

molybdates, 11. 558 

neodymium disulphite, 10. 302 

nitrate, 8. 281 

nitrates, 14. 378 

nitride, 8. 99 

nitrosyl chloride, 8. 61 7 

orthoarsenate, 9 . 318 

orthophosphate, 8. 287 

orthosilicate, 6. 341 

orthosulpharsenite, 9 . 291 

orthosulphoantimonite, 9 . 536 

orthosulphobismuthite, 9 . 690 

orthosulphotetrabismuthite, 9 . 691 

orthosulphotetranitimonite, 9 . 537 

or thosulpho vanadate, 9 . 817 

oxide, 8. 116, 117 

■ chemical properties, 8. 124 

colloidal, 8. 127 

hydrated, 8. 127 

physical properties, 8. 122 

preparation, 3. 117 

oxybromide, 3. 194 

oxychloride, 3. 164 

oxychlorocarbide, 5. 853 

— — oxy dichloride, 8. 164 

oxydisulphide, 8. 226 

oxyiodide, 3. 201 

oxysulphate, 8. 232 

(penta)mmonium trisulphite, 10. 275 

(ponta)sodium trisulphite, 10. 276 

phosphinochloride, 8. 817 

pluinbite, 7. 668 

potassium amide, 8. 259 

amininoamide, 8. 259 

amminotri thiosulphate, 10. 535 

dicyanothiocarbanate, 6. 124 

dithiosulphato, 10. 534 

ferric totrasulphido, 14. 192 

iodide, 3. 210 

orthosulphoantimonite, 9 . 537 

sulphite, 10. 276 

tetrathiosulphate, 10. 535 

■ thiocarbonate, 6. 125 

tri thiosulphate, 10. 534 

dihydrate, 10. 534 

tetrahydrate, 10. 534 

trihydrate, 10. 534 

praseodymium disulphite, 10. 302 

dithiosulphate, 10. 550 

pyroarsenate, 9 . 157 

pyrosulpharsenite, 9 . 293 

rubidium dithiosulphate, 10. 535 

tetrathiosulphate, 10. 535 

trithiosulphates, 10. 535 

salt, 8. 127 

selenide, 10. 769 

selenite, 10. 823 

sesquiamminobromide, 8. 194 

sesquianuninochloride, 8. 164 

sesquiamminoiodide, 8. 206 

sodium bromodecathiosulphate, 10. 533 

bromopentathiosulphate, 10. 533 

chlorodithiosulphatosulphide, 10. 

534 

chloropentathiosulphate, 10. 533 

decathiosulphate, 10. 632 

enneahydrate, 10. 632 


Cuprous sodium decathiosulphate hemi- 

pentadecahydrate, 10. 
532 

hexahydrated, 10. 632 

octohydrate, 10. 532 

diamminodithiosulphate, 10. 532 

dichlorotrithiosulphate, 10. 533 

disulphatoctothiosulphate, 10. 

534 

dithiocyanatopentathiosulphate, 

10. 533 

dithiosulphate, 10. 532 

dihydrate, 10. 532 

hemipentahydrate, 10. 532 

monohydrate, 10. 532 

dithiosulphatodisulphido, 10. 534 

dithiosulphatosulphide, 10. 534 

dodecathiosulphate, 10. 532 

dodecahydrate, 10. 533 

ferric tetrasulphide, 14. 192 

ferrosic sulphite, 10. 312 

hepta thiosulphate, 10. 532 

enneahydrate, 10. 532 

hexahydrate, 10. 532 

hydroctosulphito, 10. 276 

iodobromopentathioBulphato, 10. 

533 

oc ioeh 1 01*0 te tr ade( *aihiosulpliatc , 

10. 533 

jienta thiosulphate, 10. 531, 533 

hexahydrate, 10. 531 

octohydrate, 10. 531 

pentahydrate, 10. 531 

silver hexamminocto thiosul- 
phate, 10. 639 

sulphite, 10. 276 

totrachloropentathiosulphate, 10. 

533 

tetrathiosulphate, 10. 532 

dihydrated, 10. 532 

hexahydrate, 10. 532 

thiosuli>hate, 10. 530 

trithiosulphate, 10. 532 

stannic ferrous sulphide, 14. 168 

stannous chlorides, 7. 433 

stannate, 7. 418 

sulphate, 8. 231 

sulphide, 1. 520 ; 3. 210 

aleohosol, 3. 225 

and ferrous suljihitle, 3. 24 

preparation, 3. 210 

properties, cliemical, 3. 216 

physical, 3. 214 

sulphite, 10. 274 

Bulphoantirnonate, 9 . 573 

sulphoferrite, 14. 184 

telluride, 11. 40 

tetraborate, 5. 84 

totrachloroforrate, 14. 104 

tetrahydrothiosulphate, 10. 529 

tetramminosulphate, 3. 232 

hydrated, 3. 233 

tetrathionate, 10. 618 

thioaurites, 3. 614 

thiocarbonate, 6. 1 24 

thiophosphate, 8. 1065 

thiophosphite, 8. 1062 

thiopyrophosphate, 8. 1070 

thorium dithiosulphate, 10. 550 

triamminobromide, 8. 194 
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Cuprous triamminochloride, 8. 1 64 

triamminoiodide, 8. 205 

tungstate, 11. 782 

zirconium trithiosulphate, 10. 660 

(di)cuprou8 (dodec)ammonium tetrasul- 
phite, 10. 276 

dihydrate, 10. 276 

— pentahydrato, 10. 277 

(tetra)ammonixim trisulphite, 10. 236 

(deca)cuprous (tetra)sodium heptasulphite, 
10. 276 

(hef)ta)cuprous sodium sulphite, 10. 276 
(tetra)euprous ammonium tetrasulphite, 10. 
275 

dihydrate, 10. 276 

pentahydrate, 10. 276 

(di)ammonium trisulphite, 10. 276 

(hexa)sodium pontasulphite, 10. 276 

potassium trihydrotetrasulphite, 10. 

276 

(tri)cuprous potassium dihydrotrisulphite, 
10. 276 

(^uj)rovanadito, 9. 778 
(hipro vanadium, 9. 726 
Cuprozincite, 4. 648 
Cuprum gummatsobum, 8. 157 

nioolai, 9. 80 ; 15. 2 

sulphuro mineralisatum, 8. 210 

vitreum, 8. 210 

Curio’s capillarity theory of crystals, 1. 628 

constant, 18. 267 

law, 18. 267 

Curite, 7. 491 ; 12. 4, 68 
(Current of electricity unit, 1. 963 
Curves, breaks in solubility, 1. 613 
Cyanide process, 8. 499, 504 

.J gold, 8. 306 

silver, 3. 306 

Cyanite, 5 . 156 ; 6 . 458 
- — X -radiogram, 1 . 642 
Cyaroinochte, 2. 667 ; 3. 267 
Cyanochrome, 2. 657 
Cyanoferrite, 14 . 295 
(Vanogen and CO 2 , 6. 32 
Cyanolite, 6. 362 
Cyanositc, 3. 7 
Cyanotctrazote, 8. 339 
Cyanotrichite, 5. 154, 353 ; 6. 344 
Cyanurtriamide salts, 16 . 314 
Cyanus, 6. 586 
Cyclic reactions, 16 . 152 
Cyeloborene, 6. 34 
(’yclohexasiltrioxone, 6. 233 
Cyclopeite, 6. 916 
Cyclopite, 6. 693 
Cylindrite, 7. 283, 491 ; 9. 562 
Cymophano, 4 . 206 ; 5 . 294 
Cyprian vitriol, 3. 234 
Cypnne, 6. 726 

Cyprusite, 6. 164 ; 14. 328, 335 
Cyptolite, 6. 512 

Cyrtohte, 4. 206 ; 6. 846 ; 7. 167, 896 ; 12. 4 
Czermak and Spirek’s furnace, 4. 701 


D 

Daguerrotype prooessj 8. 416 
Dahllite, 8. 623, 896 ; 8. 733 
Dalamite, 9 . 306 


Daltonides, 1 . 519 
Dalton’s atomic theory, 1 . 103 
Law, 1 . 93 

partial pressures, 1. 165 

and kinetic theory, 1 . 

744 

(solubility gases), 1. 633 

Damarium, 5. 504 

Damascene, 12. 863 

Damascus steel, 12. 853 

Damoiuite, 6. 606 

Danaite, 9 . 4, 309 ; 14 . 424 ; 15 . 9 

Danalite, 4 . 206 ; 6 . 382 ; 12 . 149 

Danburite, 5. 631 ; 6. 448 

Daiiiell’s cell, 1 . 1019 

Dannemorite, 6 . 391, 917 ; 12 . 149 

Daourite, 6. 741 

Daphnite, 6 . 623 ; 12 . 529 

Darapskite, 2. 656, 804, 816 

Darumite, 3. 7 

Darco, 5. 760 

Dark lines, 4 . 6 

space, Crookes’, 4 . 24 

„ — Faraday’s, 4 . 24 

Darwinite, 9 . 62 

Datholite, 6. 449 

Datolite, 5. 4 ; 6. 449 

Datolitic acid, 6. 294, 449 

Dauberite, 12 . 106 

Daubr6eite, 9 . 680 ; 11 . 126 

Daubr6elite, 11 . 433 ; 12 . 528, 629 ; 14 . 168 

Daubre'ite, 2. 15 

Daubreite, 9 . 589 

Dauphinite, 7. 30 

Davidito, 5. 513 ; 7. 2, 30 ; 12. 6 

Davidsonite, 4 . 204 ; 6 . 803 

Daviosite, 7. 740 

Davina, 6. 569 

Davite, 5. 333 

Davyn, 6. 669 

Davyne, 6. 680, 684 

Davy’s electrical theory chemical action, 1 . 

398 

Dawsonite, 5. 154 
Dead-burnt plaster, 3. 776 

space in reactions, 2. 312 

Debye’s constant, 1 . 816 

theory, atomic heat, 1. 816 

Decaboron tetradecahydritle, 5. 37 
Decabromosilicobutane, 6. 981 
Decabromotetrasilane, 6 . 981 
Decachlorosilicobutane, 6 . 960, 973 
Decachlorotetrasilane, 6. 960, 973 
Decachlorotetrasiloxane, 6. 976 
Decahydrodecasiloctoxane, 6. 232 
Decalcium phosphate, 8. 880 
Decamotaphosphatos, 8. 989 
Decammine-ol-dichromic salts, 11 . 407 
Docamolybdate, 11. 595 
Decaphosphoric acid, 8. 991 
Decarburization of iron, 12 . 726 
Decavanadates, 9 . 202 
Decavanadyl sodium hexasulphite, 10 . 306 
Dechenite, 7 . 49 ; 9 . 777 
Decipia, 5 . 502 

Decomposition voltage, 1. 966, 1030 

and concentration, 1. 1039 

Decomtion on glaze, 6. 514 

under glaze, 6. 614 

Decoylcholinechloroplatinate, 16 . 312 
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Deduction, 1 . 17 
Dee, J., 1 . 48 
Deeckite, 6 . 747 
Defiocculation colloids, 8. 536 
Degeroite, 6. 908 

Degradation of energy, 1. 711, 712 

and entropy, 1. 726 

Degree of dispersion, 1 . 769 
Degrees of freedom, 1 . 791 

and two specific heats of 

gases, 1. 790 

of system, 1. 445, 446 

Delafossite, 12 . 529 ; 13 . 908 
Delanarite, 6. 663 
Delanonite, 6. 498 
Delessite, 6 . 624 ; 12 . 529 
Deliquescence, 1 . 81, 502 
Delorenzite, 5 . 512 ; 7 . 3, 59 ; 12 . 6 
Delphinite, 6. 721 
Delta metal, 4 . 671 

rays or S-rays, 4. 85 

Delvauxene, 14 . 411 
Dolvauxite, 8. 733 ; 14 . 408 
Domantoid, 6. 921 
Dernidoffite, 6 . 344 
Domidovito, 6. 344 
Demonium, 5 . 504 
Dendrite, 12 . 267, 885 
Dendritic crystals, 1 . 597 
Denebium, 5 . 498 
Density, critical, 1 . 164, 762 

current, 1 . 1032 

gases, 1 . 175 

limiting, Bortholot’s law, 1. 196 

reticular, 1. 628 

Dental alloys, 16 . 197 

amalgams, 4 . 1027 

Dentrite, 12 . 149 

Dephlogisticated muriatic acid, 2 . 21 

nitrous air, 8. 385 

Depolarizer, 1 . 1028 ; 3 . 415 
Deposit active, 4 . 97, 106 

of rapid change, 4 . 107 

glow change, 4 . 107, 112 

Deposition pressure, 1 . 1017 
Derbylite, 7 . 3 ; 9. 46 ; 12 . 529 
Dermatine, 6. 423 
Dermatol, 9 . 670 
Dombachito, 9 . 334 ; 14 . 412 
Desaxilesite, 15 . 5 
Deschenite, 9 . 715 
Descloizite, 9 . 715, 777 
Deselvizite, 7 . 491 
Desilverization of lead, 8. 311 

electrolytic process, 3. 312 

Parkes’ process, 3 . 312 

Pattenson’s process, 8. 311 

Rozan’s process, 3 . 312 

Desmine, 6. 575, 758 
Desmotropism, 10 . 240 
Destinezite, 12 . 529 ; 14 . 412 
Detonating gas, 1 . 137, 483 
Deutazophosphoric acid, 8. 717 
Deuteroheptavanadic acid, 9 . 758 
Deuterohexavanadic acid, 9 . 758, 764 
Deuteropolyvanadic acid, 9 . 758 
Deuterosiliac acids, 6. 308 
Deville’s hot and cold tube, 1 . 922 
Devilline, 3. 263 
Devolution of elements, 4 . 156 


Devonite, 5. 274 
Dew curve, 1 . 166 
Dewalquite, 6. 836 ; 9. 715 
Deweyhite, 5. 531 
Deweylito, 6. 423 
Dewindito, 7. 491 
Dewindtite, 12 . 4, 136 
Dewpoint, 8. 9 
Dextro rotatory, 1. 608 
Dhobies eartli, 2 . 710 
Diabantachronnyn, 6. 623 
Diabantite, 6. 623 
Diaboleite, 7. 743 

Diabolus metallorum, 7. 279 ; 16 . 2 
Diacetylorthonitric acid, 8. 564 
Diachylon, 7. 591 
Diaclasite, 6. 392 
Diadelphite, 5. 155 ; 9. 4, 220 
Diadochite, 8 . 733 ; 12 . 529 ; 14 . 412 
Diagonite, 6. 758 
Diallage, 6. 818 

m^talloide, 6 391 

vari^t^ verte, 6. 822 

verte, 6. 392 

Diallogite, 12 . 432 

Dialogite, 12 . 432 ; 14 . 359 

Dialuminiuin (iahnum diinesotrisilieate, 6. 

759 

Dialuminodisilicic acid, 6. 474 
Dialysis, 1 . 771 

colloids, 1 . 774 

Diamagnetism, 13 . 244 
Diamant brut, 7. 98 
Diamantine, 5. 271 
Diameters, law of rectilinear, 1 . 169 
Diamide, 8. 308 

Diamidodiphosphoric acid, 8. 710 
Diamidophosphoric acid, 8. 706 
Diamidototraphosphoric acid, 8. 715 
Diainidothiophosphoric acid, 8. 725 
Diamminoborobutane, 5. 36 
DiamminometachloroHiitimonic acid, 9. 490 
Diammonium sodium triselonatoiiranato, 

10 . 878 

Diamond action heat, 6. 724 

anthracitic, 5. 719 

■ black, 5. 720 

Cullinan, 5. 711 

Excelsior, 6. 711 

Florentine, 5. 711 

Genesis, 5. 731 

Grand Mogul, 5. 711 

monographs on, 5. 712 

- — occurrence, 5. 716 
- Orloff, 5. 711 

Pitt, 5. 711 

polymorphic, 5. 757 

properties, physical, 5. 755 

Regent, 5. 711 

' Sancy, 5. 711 

Star of South Africa, 5.711 

the South, 5. 711 

Victoria, 5. 711 

X-radiogran, 1. 640 

Diamonds, 12. 859 

Matura, 7. 98 

synthesis, 5. 730 

Diana’s earth, 6. 471 
Dianite, 9 . 906 
Diaphorite, 9 . 343, 551 
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Diaqiiobisethylene cobaltic diaminehydrox- 
ide, 14. 595 

Diaquobisethykmediamines, 11. 402 
Diaquochloroperruthenous acid, 15. 527 
Diaquotetramido-saltfl, 11. 402 
Diaquotetrammines, 11. 402 
Diaquotetrapyridino cobaltous fluoride, 14. 

606 

nickeloufl fluoride, 16. 404 

Diasporo, 5. 154, 273, 274 
Diasporite, 5. 249 
Diastatite, 6. 821 
Diatoniaceous earth, 6. 289 
Diatonute, 6. 142 
Diazobenzene, 8. 308 

, iso-, 8. 297 

Diazodisulphonie acjid, 8. 683 
Diazomonosulphonic acid, 8. 683 
Diazonium hexaehloroplumbaies, 7. 721 
Dibejizylainmonium chJoroiridato, 15. 770 
Diborane, 5. 36, 37 
Diboron dihydroxido, 5. 40 

hoxahydnde, 6. 37 

monobromohydndo, 5. 37 

monoc.hlorohydrido, 5. 37 

Dibromoaquotriammines, 11. 405 
Dibromobisothylenediarnines, 11. 405 

cis-salts, 11. 405 

trans-salts, 11. 405 

Dibromodiaquodiammines, 11. 405 
Dibromodiaquopyridmos, 11. 405 
Dibromodichlorosilano, 6. 980 
Dibromodihydroxyiridic acid, 16. 775 
Dibromodiiodosilane, 6. 984 
Dibromosilane, 6. 977 
Dibromosilicome thane, 6. 979 
Dibromototraquo-salts, 11. 405 
Dicadinium nickel hoxachlorido, 15. 420 

sodium trithiosulphate, 10. 547 

Dicarbonyl ruthenium diiodide, 15. 539 
Dicoroso-octoceria sulphate, 5. 661 
Dicerosocoric sulphate, 5. 660 
Dicerosotetracoric sulphate, 6. 660 
Dichloroamidosulphonates, 8. 641 
Dichloroanilinium bromosmate, 15. 723 
Dichloroaquotriammines, 11. 404, 405 
Dichlorobisdiaminodiethylaminohydrochlo- 
ride rhodium rhodiochloride, 15. 577 
Dichlorobisdimethylglyoximorhodous acid, 
15. 577 

Diehlorobisothylonediamines, 11. 404 

dextro-cis salts, 11. 404 

inactive salts, 11, 404 

laevo-cis-salts, 11. 404 

trans-salts, 11. 404 

Diirhlorobisphenylsolenine, 15. 666 
Dichlorodiaquodiammiries, 11. 405 
Dichlorodiaquodipyridines, 11. 405 
Dichlorodihydroxyiridic acid, 15. 760 
Dichlorodiiodosilane, 6. 983 
Dichlorohydroxyaquodipyridine, 11. 406 
2 : 4-dichlorophenylammonium bromoplati- 
nate, 16. 375 

Dichlorosilane, 6. 960, 970 
Dichlorosilicomethane, 6. 970 
Dichlorotetraquo-salts, 11. 404, 405 
Dichlorothiocyanatotriammine, 11. 406 
Dichroite, 6. 808 
Dichromates, 11. 323 
Dichromic acid, 11. 214 


Dichromyl anunonium tetrailuochromate, 
11. 365 

Dickinsonito, 12. 149, 455 ; 14. 396 
Dicksbergite, 7. 230 

Dicobaltic /n-acetato-amino-ol-hexammines, 
14. 710 

diol-hexammines, 14. 710 

acetatoaquo-/x-acetato-ol-hexammines, 

14. 709 

/Li-amidonitrito-octamminoselenate, 8. 

510 

/A-amino-decammines, 14. 708 

diol-hexammines, 14. 710 

nitro-octammines, 14. 709 

quaterethylenediamines, 

14. 709 

ol-octamminos, 14. 709 

peroxo-hexaminines, 14. 

710 

quaterethylenediamines, 

14. 709 

peroxo-octamminos, 14. 709 

/i-ammonium-peroxo-quatorethylene- 

diamines, 14. 709 

bromoaquo-/A-amino-octammines, 14. 

708 

chloroaquo-/A-amino-octamminos, 14. 

708 

chloronitrate-jLt-amino-octammines, 14. 

708 

/A-diamino-octammines, 14. 709 

diaquo-/A-acetato-amino-hexamminos, 

14. 709 

/lA-amino-ol-hexammines, 14. 709 

diol-hexammines, 14. 708 

dibromo-/u-amino-peroxo-hoxam- 

mines, 14. 709 

/A-nitro-ol-hoxammines, 14. 709 

dichloro-/A-amino-nitrohoxammines, 

14. 709 

poroxo-hexarnmines, 14. 

709 

/A-nitro-ol-hexamminos, 14. 709 

dinitrato-diol-hexaramines, 14. 708 

/M-dinitro-ol-hexammines, 14. 710 

diol-octammines, 14. 708 

— quaterethylene-diamines, 14. 

708 

/A -h y droxy aqu o -per 0X0 - ol- hexam- 

mines, 14. 709 

/A-imino-peroxo-quater-ethylenedi- 

amines, 14. 709 

nitratoaquo-/A-amino-octammines, 14. 

708 

ol-hexammines, 14. 709 

diol-hexammines^ 14. 709 

/Lt-nitritodihydroxyhexamminosele- 

nate, 8. 511 

/x-nitro-diol-hexammines, 14. 710 

peroxo-decammines, 14. 707, 708 

diol-sexiesallylamines, 14. 710 

sexiesbenzylamine, 14. 710 

sexiespropylamine, 14. 710 

salts, 14. 707 

selenato-f(-amino-octammines, 14. 708 

Bulphato-/A-amino-octammines, 14. 708 

quaterethylenediamines, 14. 

708 

/A-imino-octammines, 14. 708 

tetrabromo-/A-hexammines, 14. 708 
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Dicobaltic tetrachJoro-fi-amino-hexainmine, 
14. 708 • 

tetranitrito-/Lt-solenatohexamraine, 8. 

610 

thiocyanatochloro-/x<amino-octam- 

miiies, 14. 708 

trichloroaquo-/x-amino-hexammines, 

14. 708 

trichlorohydroxy-peroxo-hexamminos, 

14. 708 

trichloronitrato'/i-amino-hexammines, 

14. 708 

triol-hexammines, 14. 709 

Didjumolite, 6. 767 
Didrimite, 6. 607 
Didymia, 5. 601 
Didyrnite, 6. 607 
Didyrnium, 15. 492 

apatite, 5. 675 

bismuth sulphate, 9 . 701 

borate, 5. 104 

borotungstate, 6. 110 

bromato, 2. 364 

carbonate, 5. 665 

chloride, 5. 642 

chloroplatinito, 5. 643 ; 16. 284 

chromate, 11. 287 

cobaltous nitrate, 14. 828 

dihydrototrasolonite, 10. 831 

dithionate, 10. 594 

dodecanitritotriplatinite, 8. 521 

ferrous dodecanitrate, 14. 378 

fluosilicate, 6. 954 

hexahydroenneaselonite. 10. 831 

hexaiodohoxanitritotriplatinite, 8. 523 

hydroarsenate, 9 . 187 

hydroarsenite, 9 . 128 

hydroazide, 8. 352 

hydrofluorido, 5. 638 

lead sulphate, 7. 822 

mercuric chloride, 5. 643 

diborocyanido, 5. 643 

metatungstate, 11. 826 

mo ta vanadate, 9 . 755 

nickel bromide, 15. 429 

nitrite, 8. 496 

— ’ oxyoctoselenite, 10. 831 

paratungstate, 11. 819 

perchlorate, 2. 402 

permanganate, 12. 335 

platinic chloride, 5. 643 

platinous chloride, 5. 643 

pota.sBium chromate, 11. 287 

sulphite, 10. 302 

selenate octohydrated, 10. 872 

silicate, 6. 826 

sodium tungstate, 11. 791 

spodiosite, 5. 676 

sulphide, 5. 648 

sulphite, 10. 302 

trihydromolybdate, 11. 564 

tungstate, 11. 791 

vanadate, 9 . 776 

Didymolite, 6. 767 

Die-casting alloys, 7. 362 

Dielectric constant and refractive index, 1 . 

683 

Dienerite, 9 . 79 

Diethyl aa-dithiooarbonate, 6. 120 
^-thiocarbonate, 6. 120 


Diethyl thiocarbonate, 6. 120 
Diethylammonium bromoiridate, 15. 776 

broinopalladate, 15. 178 

bromoperruthenito, 15. 538 

bromonithenate, 15. 538 

bromosmate, 15. 722 

chloroiridato, 15. 770 

chloropalladate, 15. 673 

chloroperruthemte, 15. 532 

chlororhodato, 15. 579 

chlororuthenate, 15. 534 

chlorosmate, 15. 719 

Diethylanilinium bromopalladito, 15. 677 

bromosmate, 15. 723 

■ chloropalladito, 15. 670 

Diethyldithiopho8j)hinic acid, 8. 873 
Diethyl-phosphate, 8. 966 
Diethyl phoHj)horic acid, 8. 966 
Diotorici’s gas equation, 1. 758 
Dietrichito, 5. 154 ; 12. 149, 529 
Dietzcitc, 2. 347 ; 11. 125, 270 
Diforrous triferric oxide', 13. 807 
Differential ac^ration of mentals, 13. 421 
Diffusion and entropy, 1. 725 

kinetic theory, 1. 744 

coefficient, 1. 339 

(colloids), 1. 777 

ijolloids, 1. 774 

Fick’s law, 1. 537 

gases in liquids, 1. 530 

Graham’s law, 1. 340 

of carbon in iron, 12. 738 

gases, 1. 338 

separation gases by, 1. 341 

Difluodioxyphosphoric acid, 8. 997 
Digenite, 3. 210 
Digermane, 7. 264 
Digester, 1. 437 

Digestive salt of Sylvius, 2. 420 
Dihydrated ammonium tetranitritoplati- 
nite, 8. 518 

cobaltic dihydroxyoctamminototra- 

chloride, 14. 674 

potassium palladous tctranitrite, 8 

514 

tetranitritoplatinite, 8. 518 

rubidium tetranitritojilatmito, 8. 519 

Dihydrite, 3. 289 ; 8. 733 
Dihydrodecaboric acid, 5. 47 
Dihydrodiboric acid, 5. 47 
Dihydrododecaboric acid, 5. 47 
Dihydrohexaboric acud, 5. 47, 48 
Dihydrohexadecaboric acid, 5. 48 
Dihydrol, 1. 461 
Dihydro -octoboric acid, 5. 47 
Dihydrotetraboric acid, 5. 47 
Dihydroxyammonia, 8. 307, 404 
Dihydroxydiaquodiarnminos, 11. 404 
Dihydroxydiaquodipyridines, 11. 404 
Dihydroxydiaquoethylenediamines, 11. 404 
Dihydroxydichloropalladic acid, 15. 670 
Dihydroxyhydrazine, 8. 682 
Dihydroxylamino amminomolybdate, 11.552 
Dihydroxyldiirnido, 8. 288 
Dihydroxylhydrazine, 8. 288 
Dihydroxymethyl sulphone, 10. 163 
Dihydroxyplatinic acid, 16. 245 
Dihydroxyquatorethylenediamines, 11. 408 
Dihydroxj’tetrabromoplatinic acid, 16. 380 
Dihydroxytetrachloroplatinic acid, 16. 333 
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Dihydroxytetraiodoplatinates, 16. 391 
Dihydroxy totraiodoplatinic acid, 16. 391 
Diimido, 8. 329 

hydrochloride, 8. 329 

Diimidodiamidotetraiihosphoric aicd, 8. 715 
Diimidodiphosphoamidic acid, 8. 714 
Diimidodiphosphoric acid, 8. 713 
Diimidodiijhosphorylmonaminic acid, 8. 714 
Diirnidomonamidophosphoric acid, 8. 714 
Diimidopentathiodiphosphoric acid, 8. 727 
Diirnidopontathiopyrophosphoric acid, 8. 

1056 

Diiodates, 2. 324 

Diiodobisethylonediamines, 11. 405 

Diiodylamine, 8. 606 

Diisopropyl staiinone, 7 . 410 

Dilithium sodium chloroperiridite, 15. 765 

Dillnito, 6. 473 

Dilution law, failure of, 1 . 993 

Ostwald’s, 1. 992 

Dimagnetite, 12. 529 ; 18. 743 
Dimanganese potassium oxyoctofluoride, 

12. 347 

Dimercuriamrnonium amminochlorido, 4 . 

869 

Dimorcuriammonium ammmoxide, 4. 790 

ammonium chloride, 4 . 845 

chromate, 11. 284 

nitrate, 4 . 999 

dihvdrated, 4. 1000, 1001 

sulphate', 4 . 978, 979 

dodecahydrated, 4 . 978, 979 

bromide, 4 . 888, 889 

dihydrated, 4. 886 

homihydratod, 4. 890 

monohydrated, 4 . 889 

bromomercuriate,'4. 889 

carbonate, 4 . 982 

chloride, 4 . 869 

hydrates, 4 . 870 

chloromercuriate, 4 . 889 

chromate, 11. 283 

diammoriium nitrate, 4 . 1001 

dihydrated, 4 . 1001 

dibromomercuriate, 4 . 888 

■ homiarnininobromido, 4. 890 

hexabromomercuriate, 4 . 889 

hydrobromide, 4 . 890 

hydrophosphate, 4 . 1004 

hydroxybrornoamide. 4 . 890 

iodide, 4 . 923 

hydrated, 4 . 924 

mercuriammonium sulphate, 4 . 980 

mercuric hydroxyamidonitrate, 4 . 

1002 

tetroxynitrate, 4 . 1001 

monoaquochloride, 4 . 867 

nitrate, 4 . 1000 

nitrite, 8. 495 

oxide, 4 . 789 

dihydrated, 4. 790 

hemienneahydrated, 4 . 791 

monohydrated, 4 . 790 

pentahydrated, 4. 791 

tetrahydrated, 4. 790 

trihydrated, 4 . 790 

selenate, 10. 869 

sulphate dihydrated, 4. 978 

monohydrated, 4. 978 

Dimesoiodic acid, 2. 324 


Dimetaphosphates, 8. 985 
Dimetaphosphimic acid, 8. 717 
Dimethyl-o-toluidinium bromopalladite, 15. 
677 

bromosmate, 15. 723 

chloroiridate, 15. 77 

chloropalladite, 15. 670 

p-toluidinium bromosmate, 15. 723 

Dimetaphosphoric acid, 8. 985 
Dimethylammonium bromoiridate, 15. 776 

bromopalladate, 15. 678 

bromoperruthenite, 15. 538 

bromoruthenato, 15. 538 

bromosmate, 15. 722 

chloroiridate, 15. 770 

chloropalladate, 15. 673 

chloroperruthcnito, 15. 532 

- --- chlororhodato, 15. 579 

chlororuthenate, 15. 534 

chlorosmate, 15. 719 

- - - ferric fluorides, 14. 7 
fluoferrate, 14. 8 

- ~ heptachloroforrato, 14. 101 

hoxachloroperrhodite, 15. 579 

pentachloroferrato, 14. 101 

“ - tetrachloroforrate, 14. 101 

uranyl tetrachloride, 12. 89 

Dimethylanilinium bromosmate, 15. 723 
DimethylpyTazinium-2, 5-dimothylpyra- 
zinepentachloroplatinato, 16. 313 
DimethylpjTidinium bromoplatinate, 16. 
376 

2, 5-dimothyl-3*ethylpyrazinopontachloro- 
platinic acid, 16. 313 
Dimolybdates, 11. 580, 582 
Dimorfina, 9. 266 
Dimorphism, 1. 590 
Dimorphite, 9. 266 

Dinickel cadmium hoxachloride, 15. 420 
Diogenite, 6. 392 
Diol-diplumbous bromide, 7. 754 
Diopside, 1. 521 ; 6. 390, 409 

baryta, 6. 412 

chrome, 6. 410 

- — chromic, 6. 818 

strontia, 6. 412 

X-radiogram, 1 . 642 

Diopsides, 6. 410 
Dioptaso, 3. 8 ; 6. 342 
Dioscorides, 1. 37 
Dioxalatodiammines, 11. 407 
Dioxalatodiquo-salts, 11. 407 
Dioxalatoethyldiammines, 11. 407 
Dioxides, 1. 958 

Dioxogen, 1. 946 

Dioxydichloroplatinic acid, 16. 334 
Dioxydisulpharsenic acid, 9. 326 
Dioxyhydroxychloroplatinic acid, 16. 333 
Dioxylite, 7. 818 
Diparaphosphoric acid, 8. 948 
Diperci^omates, 11. 357 
Diperchromic acid, 11. 361 
Dipertungstic acid, 11. 835 
Diphanite, 6. 709 
Diphenylsilicoethylene, 6. 226 
Diphosphamidic acid, 8. 710 
Diphosphatoferric acid, 14. 410 
Diphosphatomanganio acid, 12. 461 
Diphosphodiamidic acid, 8. 710 
Diphosphoric acid, 8. 948 
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Diphosphoryl anhydrosulphatohexachlo- 
i:ide, 10. 346 

titanium decachloride, 7. 85 

Diphosphotriamidic acid, 8. 711 
Diplasites plumbicus, 7. 681 
Diplatinic ammonium triacontatungstate, 
11. 803 

barium triacontatungstate, 11. 803 

mercurous triacontatungstate, 11. 803 

potassium triacontatungstate, 11. 803 

thallous hexasulphoplatinate, 16. 396 

Diplatinous cadmium hexasulphoplatinate, 
16. 396 

copper hexasulphoplatinate, 16. 396 

dinitritodihydrazinodiamminosul- 

phate, 8. 517 

dinitritodihydroxylaminodihydrazino- 

sulphate, 8. 517 

dinitritodihydroxylaminoethylenedi- 

aminodiammine, 8. 617 

ferrous hexasulphoplatinate, 16. 396 

lead hexasulphoplatinate, 16. 396 

manganese hexasulphoplatinate, 16. 

396 

silver hexasulphoplatinate, 16. 396 

sodium hexasulphoplatinate, 16. 395 

stannic hexasulphoplatinate, 16. 396 

zinc hexasulphoplatinate, 16. 396 

Diplosis of gold, 1. 49 
Diplumbic acid, 7. 685 

Dipotassium silver cobaltic hexanitrit/O, 8. 
604 

sodium cobalti(5 nitrite, 8. 504 

Dippel, J. K., 1. 52 
Dipropyl stannone, 7. 410 
Diproi^ylammonium bromopalladate, 15. 
678 

bromoperruthenite, 16. 538 

bromoruthenato, 15. 538 

bromosmate, 16. 723 

chloroiridate, 15. 770 

chloropalladato, 16. 673 

chloroperruthenite, 15. 532 

chlororhodate, 15. 579 

chlororuthenate, 15. 534 

chlorosmate, 15. 719 

Dipyro, 6. 763 
Dipyridyl, 16. 273 
Direct metal, 12. 709 

process iron, 12. 635 

Directed valencies, 4. 1 86 
Discenite, 9. 4 

Discharge electric in gases, 4. 24 

potential, 1. 1031 

Discontinuous spectrum, 4. 5 
Discrase, 9. 404 
Diselenatouranic acid, 10. 877 
Diselonotrithionate acid, 10. 928 
Diselenotrithionic acid, 10. 925 
Disglomeration, 7. 302 
Disilane, 6. 216, 222 
Disilanic acid, 6. 216 
Disilene, 6. 216 
Disilenyl, 6. 216 
Disilicane, 6. 222 
Disiloxane, 6. 233 

Disilver potassium cobaltic hexanitrite, 8. 
504 

Disilyl, 6. 216 
Disilylamine, 8. 262 
VOL. XVI. 


Disilylammonia, 8. 262 

Disodium lithium chloroperiridite, 15. 

765 

potassium cobaltic nitrite, 8. 604 

tricobaltous trimetaphosphate, 14. 854 

henicosihydrato, 14. 854 

Disomose, 9. 310 

Disperse phase, 1. 769 

Dispersion and refractive index, 1. 677 

atomic, 1. 673 

degree of, 1. 769 

medium, 1. 769 

molecular, 1. 673 

specific, 1. 673 

Dispersive power, 1. 673 

molecular, 1. 673 

specific, 1. 673 

Dispersoid system, 1. 772 
Dispersoids, 1. 770, 772 

ionic, 1. 773 

molecular, 1. 773 

Displacement rule radioactive elements, 4. 

129 

Dissipation of energy, 1. 704, 711 
Dissociation, 1. 492, 707 ; 2. 143 

catalysis, 10. 673 

in solution, 1. 570 

pressure, 1. 348 

Distance energy, 1. 712 
Disterril^, 6. 816 
Disthene, 6. 468 

manganese, 6. 836 

Distillation, 1. 553 

in vacuo, 1. 437 

per ascensum, 4. 403 

descensum, 4. 403, 701 

with reduced pressure, 1. 437 

Distortion of crystals, 1. 598 
Distribution, colloidal particles, 1. 776 

of molecular velocities, 1. 792 

Boltzmann’s theorem, 

1. 792 

Maxwell’s theorem, 1 . 

792 

Disulphamrnonic acid, 8. 647, 667 
Disulphatoferric acid, 14. 319 
Disulphitototramrnines, 10. 317 
Disulphoxylic acid, 10. 163 
Disulphuric acid, 10. 357, 359 
Dithiocarbonic acid, 6. 119 

aa.j 6. ^19 

a/3-,6.119 

Dithiocyanatobisethylenediamines, 11. 405 

cis-salts, 11. 405 

trans-salts, 11. 405 

Dithiocyanatotetrammines, 11. 405 
Dithiodiimide, 8. 250 
Dithiolcarbonic acid, 6. 119 
Dithiolthioncarbonic acud, 6. 120 
Dithionates, 10. 582 
Dithionic acid, 10. 670 

anhydride, 10. 579 

Dithionoxyl, 10. 184 
Dithiopersulphuric acid, 10. 481 
Dithiophosphoric acid, S. 1062, 1067 
Dithiophosphorous acid, 8. 1062 
Dithiothioncarbonic acid, 6. 119 
Dittmarite, 4. 385 
Ditungstates, 11. 773, 809 
Diuranic acid, 12. 58 

2 N 
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Diuranyl ammonium pentacarbonate, 12. 

114 

sulphate, 12. 17 

trisulphate, 12. 108 

trisulphite, 10. 308 

barium dicarbonate, 12. 116 

octohydrate, 12. 116 

pentahydrate, 12. 116 

calcium ortho vanadate, 9- 789 

hydroxylamine trisulphate, 12. 108 

lead phosphate, 12. 136 • 

potassium disulphite, 10. 308 

enneafluoride, 12. 79 

heptafluoride, 12. 79 

orthovanadate, 9. 788 

trisulphate, 12. 110 

sodium trisulphite, 10. 308 

strontium dicarbonate, 12. 116 

Divanadatoctodecatungstic acid, 9. 785 
Divanadatotungstic acid, 9. 785 
Divanadyl ammonium trisulphate, 9. 824 

caesium tetrasulphite, 10. 305 

chloride, 9. 805 

lithium hexasulphite, 10. 305 

potassium trisulphate, 9. 824 

rubidium trisuliihite, 10. 305 

sodium trisulphate, 9. 824 

Diver’s liquid, 2. 843 
Dixenite, 6. 835 

Dizino potassium sulphate, 4. 637 
Dobschauito, 9. 310 
Dodecachloroctosiloxane, 6. 975 
Dodecachloropontasilane, 6. 960, 973 
Dodeoachlorosilicoponlane, 6. 960, 973 
Dodecarnolybdatos, 11. 582, 599 
Dodocatungstates, 11. 773 
Dodoca vanadates, 9. 202 
Dodokammine-hexohtetrakobalt ( 1 1 1 )- 
salzo, 14. 681 

Dftbereiner’s triads, 1. 253 
Dognacskaite, 9. 691 
Dognacskite, 9. 589 
Dog’s tooth spar, 3. 814 
Dolerojihanite, 8. 266 
Dolomio, 4. 371 
Dolomite, 8. 622 ; 4. 251, 371 

cobaltiferous, 4. 371 

docalcification, 4. 281, 282 

ferruginous, 4. 371 

— formation in nature, 4, 371 

manganiforous, 4. 371 

iiickeliferous, 4. 371 

properties, 4. 373 

separation magnesia from, 4. 281 

solubility, 4. 374 

spar, 4. 371 

strontian, 4. 376 

synthesis, 4. 372 

X-radiogram, 1. 641 

Dolomitic calcite, 8. 814 

marbles, 4. 371 

Domanganowolframites, 11. 798 
Domeykite, 3. 7 ; 9. 4, 63 ; 15. 9 
Domingite, 7. 491 ; 9. 343, 554 
Donacargyrite, 9. 551 
Donarium, 6. 501 ; 7. 174 
Donium, 4. 205 

Donovan’s solution, 4. 916 ; 9. 40 
Dororite, 6. 729 
Double refraction, 1. 607 


Doublet electric, 4. 187 
Doubling, 9. 350 

Ar^-arrest, 12. 854 

Doucil, 6. 576 

Douglasite, 2. 15, 430 ; 12. 629 ; 14. 32 
Draco, 4. 797 

mitigatus, 4. 797 

Dragon, fiery, A 341 
Dravite, 6. 741 
Dreelite, 8. 802 
Drop-black, 5. 749 
Drummond’s light, 1. 326 
Dry bone, 4. 408 

copper, 8. 26 

white stone, 6. 467 

Drying gases, 1. 288 

Dubhuim, 5. 498 

Dudleyite, 6. 608 

Durfeldtite, 7. 491 ; 9. 343, 636 

Dufrenite, 12. 629 ,* 14. 407 

Dufr^noysite, 7. 491 ; 9. 4, 292, 298, 299 

Duftile, 9. 4 

Duftite, 9. 162, 196 

Duhem and Margules’ vapour pressure law, 
1. 656 

Duka, 2. 711 

Dulong and Petit’s constant, 1. 809 

law, 1. 798 

— rule and atomic weights, 1. 

804 

quantum theory 

of energy, 1. 
811 

meaning of, 1. 808 

Dumas’ process vapour density, 1. 184 

Dumesite, 6. 624 

Dumontite, 12. 4 

Dumortierite, 6. 462 

Durnreicherite, 4. 262 ; 6. 154, 354 

Dundasite, 7. 855 

Dunito, 6. 386 

Duralumin, 1. 279 ; 6. 237 

Durangite, 5. 165 ; 9. 4, 259 

Durdenite, 11. 2 ; 12. 529 

tetrahydrate, 11. 82 

Duriron, 13. 659 
Dussertite, 9. 227 
Dust in air, 8. 1 
Dutch metal, 4. 671 
Dyad, 1. 224 
Dyads, 1. 206 
Dycrasite, 9. 343 
Dynamic allotropy, 5. 723 
Dynamical electronic h3q)othesis valency, 3. 
1091 

Dynamite, 2. 829 ; 6. 289 
D3me, 1. 692 

DyBanalyte, 7. 3 ; 9. 863, 867 
Dyscrasite, 8. 300 ; 9. 404 
Dyskrasit, 9. 404 

Dysluite, 6. 154, 296, 297 ; 12. 149 
Dyslytite, 8. 860 
Dysprosia, 5. 499, 702 

isolation, 5. 696 

Dysprosium, 6 . 696 

ammonium carbonate, 5. 704 

atomic number, 5. 700 

weight, 6. 699 

bromate, 2. 364 

bromide, 5. 708 
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Dysprosium carbonate, 5. 704 

chloride, 6. 703 

chromate, 11. 288 

hydroxide, 5. 703 

isolation, 5. 663 

nitrate, 5. 704 

occurrence, 6. 696 

oxide, 6. 702 

oxychloride, 5. 703 

phosphate, 6. 704 

properties, 5. 698 

sulphate, 6. 703 

Dysonite, 6. 898 
Dyssyntribite, 6. 619 
Dystomglanz, 9 . 650 


E 

Eakleite, 6. 360 
Earth, 8. 619 

alkali-alkaline tungsten-bronzes, 11. 

751 

alkaline chlorosmates, 15. 720 

chrysopras, 6. 624 

cimolian, 6. 496 

coralline, 4. 696 

Diana’s, 6. 471 

diatomaceous, 6. 142 

(olementl, 1. 31 

fuller’s, 6. 496 

inflammable, 1 . 64 

Lemnian, 6. 47 1 

mercurial, 1. 64 

porcelain, 6. 472 

porcellana, 6. 472 

sinopisian, 6. 472 

Earthenware, 6. 614 
Earths, 5. 494 

alkaline, 5. 494 

history, 1 . 383 

rare, 5. 494 

Earthy cobalt, 14. 424 

manganese ochre, 12. 267 

Eau do chaux, 3. 676 

Javelle, 2. 243, 268 

Labarraquo, 2. 244, 268 

oxygenize, 1. 936 

regale, 8. 618 

Ebelmenite, 12. 266 

Ebers’ papyrus, 1. 26 

Ebigite, 12. 4 

Ebullition, see Boiling 

Ecdemite, 7. 491 ; 9. 4, 257 

Echellite, 6. 717 

Ectogan, 4 . 531 

!^cume de mer, 6. 427 

Edelite, 6. 718 

Edelpatina, 8. 78 

Edenite, 6. 391, 821 ; 12. 149 

Edingtonite, 8. 625 ; 6. 576, 751 

Edisonite, 7. 30 

Edwardsite, 5. 623 

Effect, 1. 13 

Efflorescence, 1. 81, 502 

Effusion gases, 1. 342 

Egeran, 6. 726 

Eggonite, 6. 442 

Eglestonite, 2. 15 ; 4 . 697, 806 

Egypt, 1. 24 


Egyptian blue, 6. 373 
Ehlite, 3. 289 ; 8. 733 
Ehrenborgite, 6. 495 
Ehrenwerthite, 18 . 877 
Eichbergite, 9 . 691 
Eichwaldite, 5. 100 
Einstein’s theory atomic heat, 1 . 811 
Eisen gefeintes, 12 . 709 
Eisenamianth, 6. 240 
Eisenantimonglanz, 9 . 553 
Eisenchrom, 11. 201 
Eisenerz hexadorat, 7. 56 
Eisen glenz, 18 . 776 
Eisenglimmer, 14 . 390 

schiefer, 13. 775, 877 

Eisenkiescl, 6. 138 
Eisenmohr, 13 . 762 
Eisonmulm, 13 . 923 
Eiseimiere, 13 . 775 
Eisenpechcrz, 12 . 1 ; 13 . 886 
Eisenphyllite, 14 . 390 
Eisenrahrn, 13 . 775 
Eisenrosen, 7. 57 
Eisenschefferito, 6. 396 
Eisenspath, 14 . 355 
Eisenstassfurtito, 5. 137 
Eisenstein, Blau, 6. 913 

magnotischer, 13 . 731 

Eisenstoinmark, 6. 473 
Eisentalk, 6. 431 
Eisstein, 5. 304 

Eka-aluminium, 1 . 261 ; 5. 373 

boron, 1. 261 

silicon, 1. 261 

Ekdemito, 9 . 257 
Ekeborgito, 6. 762 
Ekedemite, 7. 491 
Ekmanite, 6 . 624 ; 12 . 529 
Ekonovito, 12 . 529 
Ektropite, 6. 918 
Elaiolite, 6. 569 
Elasmose, 11 . 114 

Elastic constants and isomorfihism, 1. 657 

limit, 1 . 819; 13 . 533 

Elasticity, 1 . 819 

adiabatic, 1. 820 

cubic, 1. 820 

isothermal, 1. 820 

longitudinal, 1. 820 

modulus, 1. 820 

volume, 1. 820 

Elbaite, 6. 742 
Electric acid, 1 . 137 

calamine, 4 . 408, 643 ; 6 . 442 

charges within molecule, 4 . 1 88 

discharge glow, 1 . 882 

in gases, 4 . 24 

invisible, 1. 881 

non-luminous, 1. 881 

silent, 1. 882 

doublet, 4 . 187 

fleld, action on spectral lines, 4. 19 

smelting iron, 12. 598 

spectrum of atoms, 4 . 50 

steel furnaces, 12. 656 

Electrical and thermal energy, relation, 1 . 

1036 

conduction, velocity of, 1. 967 

conductivity, 3. 52 

discharge, 1. 881 



548 


GENERAL INDEX 


Electrical discharge brush, 1. 882 

dark, 1. 882 

energy, 1. 712 

flame, 1. 882 

pressure, 1. 963 

resistance, 1. 963 

theory chemical action, 1. 398 

units, 1. 963 

Electricity, 1. 89 

quantity of, 1. 963 

Electrite, 6. 271 

Electroaffinity, 1. 1000, 1015 ; 2. 227 
Eloctrocapillary actions, 8. 222 
Electrochemical equivalent, 1. 964 

series, 1. 1013, 1014 

Electrochemistry, 1. 711 
Electrode, 1. 92 

potential, 1. 1016 

Electrolysis, 1. 92, 962 
Clausius’ ionization hypothesis, 1. 

971 

effect of solvent, 1. 968 

Faraday’s laws, 1. 963 

fractional, 1. 1039 

Grotthus’ chain hypothesis, 1. 969 

Helmholtz’s strain hypothesis, 1. 971 

ion hypothesis, 1. 969 

of water. Bell cells, 1. 278 

refining copper by, 3. 27 

multiple system, 3. 27 

parallel system, 3. 27 

series system, 3. 27 

water, diajdiragm colls, 1. 278 

filter press cells, 1. 277 

tank coll, 1. 278 

Electrolyte, 1. 92 
Electrolytes, Hall effect, 4. 982 
Electrolytic gas, 1. 137, 483 

induction, 8. 585 

process desilverization lead, 3. 313 

solution pressure, 1. 1017 

Electromagnetic mass, 4. 160 
Electrometer, capillary, 1. 1016 
Electromotive force, 1. 963 

and chemical affinity, 1. 1012 

osmotic pressure, 1. 1020 

back, 1. 1029 

Electron, 4. 29, 164 ; 5. 237 

mass, 4. 30 

positive, 4. 29 

Electronegative elements, 4. 176 
Electrons, mobile, 4. 167 

Ramsay’s theory rotating, 4. 1 86 

valency, 4. 167, 190 

fixing, 4. 190 

Electroplate, 15. 209 
Eloctropneumatic fire-producers, 8 . 1058 
Electropositive elements, 4. 176 
Electrostatic separation ores, 3. 22 
Electrothermic smelting, 3. 23 
Electrotype, 7. 362 
ElectrotyiJing, 3. 13 
Electrozone, 2. 96 

Electrum, 8. 493 ; 15. 208, 210 ; 16. 1 
Element, 1. 74 ; 4. 2, 158 
j^l^ment s4parateur, 5. 541 
Element! primi, 1. 60 

secundi, 1. 60 

tertii, 1. 60 

Elements Anaxagoras, 1. 32 


Elements, Anaximedes, 1. 32 

Aristotle, 1. 33 

asteroidal, 4. 3 

Bridge, 1. 257 

classification, 1. 249, 263 

common, 4. 3 

devolution, 4. 156 

distribution of, 1. 272 

electrochemical series, 1. 1013 

electronegative, 4. 176 

electropositive, 4. 176 

Empedocles, 1. 33 

evolution, 4. 156 - 

Lockyer on, 4. 21 

extinct, 1. 267 ; 4. 3, 156 

Four Theory of, 1. 33 

Five Theory of, 1. 33 

group, 1. 267 

Heracleitus, 1 . 32 

heterologous, 1. 267 

isotopic, 4. 50, 130 

missing, 1. 261 

mixed, 4. 158 

multiple growth hypothesis, 4. 173 

multivalent, 1. 267 ; 4. 174 

mutability, 4. 155 

naming, 1. 114 

new, 4. 51 

occurrence and periodic law, 1. 272 

Pherocydes, 1. 31 

pleiadic, 4. 130 

primal, 4. 1 

pure, 4. 158 

scarcer, 4. 3 

Thales, 1.31 

twin, 1. 266 

typical, 1. 257 

transition, 1. 257 

transmutation, 4. 147 

Eleonorite, 8. 733 ; 14. 408 
Elf-candles, 8. 803 

fire, 8. 803 

Elfstorpite, 9. 223 
Elhuyarite, 6. 497 
Elianite, 13. 559 
Eliasito, 12. 4, 52 
Elinvar, 15. 257 
Elixir of life, 1. 49 

vitffi, 1. 49 

Ellsworthite, 9. 866, 903 ; 12. 6 
Elpasolite, 5. 306 
Elpidite, 6. 866 ; 7. 100 
Emanation, 4. 95 

radium, aee Niton 

Embolite, 2. 16 ; 3. 300, 418 ; 7. 896 
Embrithite, 7. 491 ; 9. 644 
Emerald, 4. 204 ; 6. 803 

nickel, 15. 5 

Emery, 5. 247 
Emerylite, 6. 708 
Emission spectrum, 4. 7 
Emmonite, 3. 834, 846 
Emmonsite, 11. 2, 82 ; 12. 529 
Empedocles, 1. 33 
Empirical facts, 1. 8 
Emplectite, 3. 7 ; 9. 589, 690 
Empressite, 11. 2, 44 
Emptiness, optical, 1. 768 

Tyndall’s test, 1. 768 

Emulsions, 1. 769 
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Emiilsoids, 1, 770 

Enantiomorphic allotropy, 5. 723 

Enantiomorphism, 1. 696 ; 6. 723 

Enargite, 8. 7 ; 9 . 4, 317 

Enceladite, 7. 64 

Encre sympathetique, 14 . 421 

Endeiolite, 5. 620 ; 6. 830 

Endellione, 9 . 650 

Endellionite, 9 . 650 

Endeolite, 7. 100 

Endlichite, 7 . 491 ; 9 . 4, 261, 809 

Endosmosis, 1. 539 

Endothennal compounds, 1. 707 

Endrometer, Volta, 1. 144 

Energetic hypothesis of matter, 1. 691 

Energetics, first law of, 1. 693, 694 

second law, 1. 713 

Energy, 1. 688, 689 

atomic, 1. 786 

available, 1. 717 

bound, 1. 716 

— capacity factor, 1. 712 
- — chemical, 1. 1011 

conservation matter and, 1. 695 

cost of reaction, 1. 716 

degradation and eutropy, 1. 726 

of, 1. 711, 712 

dissipation of, 1. 704, 711 

distance, 1. 712 

electricity, 1. 712 

factors of, 1. 712, 1011 

forms of, 1. 9, 688 

free, 1. 716 

and entropy, 1. 726 

intensity factor, 1. 712 

internal, 1. 695, 717 

of gases, 1. 792 

intra-atomic, 4 . 150, 155 

kinetic, 1. 696, 712 

. energy of gases, 1. 744 

latent of reaction, 1. 728 

law of conservation, 1. 692 

persistence, 1. 692 

transformation, 1. 689 

mass factor, 1. 712 

nonproductive, 1. 721 

potential, 1. 696, 727 

— — quantity factor, 1. 712 

quantum theory, 1. 811 

relation of electrical and thermal, 1. 

1036 

stability function, 1. 727 

strength factor, 1. 712 

surface, 1. 712, 846, 847 

total, 1. 717 

transformations of, 1. 689 

units of, 1. 693 

volume, 1. 712 

Engelhardite, 6. 867 

Engel’s magnesia potash process, 4 . 369 

English drops, 2. 781 

red, 10. 351 

salts, 4 . 249 

Enneabromodiperrhodite pepridinium acid, 

15. 580 

Enneachloroditungstic acid, 11. 842 
Enneachloromolybdous acid, 11. 618 
Enneamercuriammonium iodide, 4 . 924 
Enneamerourio ammonium cioosichloride, 4 . 

861 


Enneamercuric hep toxy -bromide, 4 . 885 
Enneamolybdatos, 11 . 596 
Enneathiosulphate sodium silver acetylido, 

10 . 540 

Ennerohexaphosphoric acid, 8 . 992 
Enophite, 6. 423 ; 12 . 529 
Enstatite, 1 . 521 ; 6 . 390, 391, 408 
EOtvOs’ rule, 1 . 855 
Eolide, 10 . 915 
Eosite, 9 . 715 

Eosphorite, 5 . 155, 370; 8 . 733; 12 . 149, 
455, .529 ; 14 . 397 

Epiboulangorite, 7 . 491 ; 9 . 343, 544 ; 15 . 9 
Epichlorite, 6. 624 ; 12 . 529 
Epidesmino, 6. 759 
Epididymite, 4 . 206 ; 6. 382 
Eindote, 5. 531 ; 6. 722 
aluminium, 6. 722 

— cerium, 5. 510 

iron, 6. 722 

magnesia, 6. 722 

manganese, 6. 768 

mangane8oif6ro, 6. 768 

orthates, 5. 510 

X-radiogram, 1 . 642 

Epidymite, 6. 380 

Epigenite, 8. 7 ; 6. 894 ; 9 . 4, 324 ; 12. 529 

Epinatrolite, 6. 654 

Epiphanite, 6. 62 ; 12. 529 

Episomorphs, 1 . 662 

Epistilbite, 6. 575, 760 

Epistolite, 6 . 838 ; 7 . 3 ; 9 . 839, 867 

Sponge m6tallique, 12. 767 

Epsom salts, 4 . 249, 252, 321 

Epsomite, 2 . 430 ; 4 . 252, 321 

Epsornito, 15. 9 

Equation building, 1 . 361 

characteristic, 1. 161 

— gas, 1 . 161, 754 

Clausius’, 1 . 761 

Eiotorici's, 1 . 758 

Van dor Waals’, 1. 756 

of State, 1 . 161 

of solids, 1 . 834 

— - state solids, Guldbcrg's, 1 . 836 

Van der Waals', 1. 836 

Equations, chemical, 1 . 202 

Equilibria: chemical, effect of pressure, 2. 

146 

temperature, 2. 145 

Equilibrium, 2. 141 
— -- apparent, 1. 716 

chemical, 1 . 730 

effect of temperature, 1. 732 

conditions of, 1. 445, 714 ; 2. 141 

effect of temiierature on chemical, 1. 

732 

false, 1. 715; 2. 162 

law : J. H. van’t Hoff’s, 2. 145 

metastable, 1. 715 

pressure, 1 . 348 

stable, 1. 714 

Equivalent, 1 . 187 

chemical, 1 . 964 

electrochemical, 1. 964 

transparency, 4 . 32 

weights, 1. 79, 99 

Equla, 10 . 1 
Erbia, 5. 497, 702 
isolation, 6. 696 
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Erbium, 5. 696 

ammonium sulphate, 5. 704 

atomic number, 5. 700 

weight, 5. 699 

bromato, 2 . 354 

chlorate, 2. 354 

chloroplatinate, 16. 330 

chloroplatinito, 16. 284 

chromato, 11. 288 

dihydrotetraselenito, 10. 831 

dioxysulphate, 5. 704 

dithionate, 10. 694 

dodocanitritotriplatinite, 8. 521 

earths isolation, 5. 696 

hexaiodohexanitritotriplatinite, 8. 

hydroxide, 6. 703 

iodato, 2. 364 

isolation, 5. 554 

nitrate, 5. 704 

nitride, 8. 116 

occurrence, 5. 696 

oxide, 5. 702 

• oxychloride, 6. 703 

peroxide, 5. 703 

potassium sulphate, 5. 704 

properties, 5. 698 

selonato enneahydratod, 10. 872 

octohydrated, 10. 872 

selenite, 10. 831 

enneahydrato, 10. 831 

pentahydrato, 10. 831 

silicododecatungstato, 6. 880 

sodium pyrophosphate, 5. 704 

tungstate, 11. 791 

solubility of hydrogen, 1. 307 

sulphate, 6. 703 

sulphite, 10. 302 

Ercinito, 6. 766 

Erdmannite, 4. 206 ; 5. 509 ; 6. 451 ; 7. 
Eremite, 5. 523 
Erg, 1. 692 

Erikite, 5. 529 ; 6. 835 
Erinite, 6. 498 ; 9 . 4, 161, 162 
Eriochalcite, 3 . 168 
Erionite, 6. 768 
Errite, 6. 896 
Error, probable, 1. 131 
Ersbyite, 6. 763 
Erubescone, 14. 189 
Erubescite, 12. 529 ; 14. 189 
Eryophylite, 2. 426 
Erythrite, 6. 663 
Erythrine, 9 . 228 

Erythrite, 9 . 4, 228 ; 14. 424 ; 15. 9 
Erythrochromic dithionate, 10. 596 
Erythroconite, 9 . 291 
Erythronium, 9 . 714 
Erythro-salts, 11. 408 
Erythrosiderite, 2 . 15 ; 12. 529 
Erzalum, 4. 613 
Escarboucle, 8. 730 
Escherite, 6. 721 
Eschewegite, 12. 6 
Eschimite, 9 . 839 
Eschwegeite, 9 . 839 
Esmarkite, 6. 449, 811 
Esmeraldaite, 12. 529 
Esmeraldite, 18. 895 
Espumilla, 2. 711 
Essonite, 6. 715 


Estano, 7 . 276 
Estrichgyps, 8. 774 
Etain, 7 . 276 
Etch figures, 1. 611 
Ethane and C02» 6. 32 
Ether, 18. 615 

and COg, 6. 32 

solubility in water, 1. 523 

Etherine theory, 1. 217 
Ethers, 1. 389 

Ethoxyorthodisilicate (hexa), 6. 310 
Ethyl acetate and hydrogen, 1. 304 

alcohol, 16. 277 

and hydrogen, 1. 303 

amidosulphinato, 8. 634 

ammonium(tetra) meta«ilicate, 6. 329 

antimony pentabromide, 9 . 493 

chloride, 13. 615 

chloro-j3-thiocarbonate, 6. 120 

ferrisulphate, 14. 319 

ferrodinitrosylsulphide, 8. 442 

hexametaphosphate, 8. 989 

hypophosphato, 8. 932 

metasilicate, 6. 309 

orthosilicate, 6. 309, 972 

orthothiocarbonate, 6. 119 

silitdc acid, 6. 309 

silicon(di) dichloride, 6. 309 

oxide, 6. 309 

(tri) acetate, 6. 309 

hydroxide, 6. 309 

trichloride, 6. 309 

stannic bromide, 7. 455 

chloride, 7. 446 

iodide, 7. 463 

stannone, 7. 410 

stibonium iodomercuriato, 9 . 407 

sulphide, 15. 762 

sulphite symmetrical, 10. 240 

unsymmetrical, 10. 240 

sulphone, 10. 162, 238 

sulphonic acid, 10. 239 

chloride, 10. 239 

sulphoxide, 10. 238 

thiolcarbamate, 6. 132 

ihioncarbamate, 6. 1 32 

trithiocarbonato, 6. 120 

ultramarine, 6. 590 

Ethylallylaminetrichloroplatinous acid, 16. 

273 

Ethylamine, 15. 762 

uranyl phosphate, 12. 132 

Ethylammonium brornoiridate, 15. 776 

bromopalladate, 15. 678 

bromoperruthenito, 15. 538 

bromoruthonate, 15. 538 

bromosmate, 15. 722 

chloroiridate, 15. 770 

chloropalladate, 15. 673 

chloropalladite, 15. 670 

chloroperruthenite, 15. 632 

chlororhodate, 15. 579 

chlororuthenate, 15. 634 

chlorosmate, 15. 719 

ferric fluorides, 14. 7 

fluoferrate, 14. 8 

heptachloroferrate, 14. 101 

heptaohloroperruthenite, 15. 633 

tetrachloroferrate, 14. 101 

Ethylanilinium bromopalladite, 15. 677 
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Ethylanilinium bromosmate, 15. 723 

chloropalladite, 16. 670 

Ethylbe^zylanilinium bromoemate, 15. 723 
Ethylene, effect on catalysis, 1. 487 

oxyfluoborate, 6. 1 26 

ozonide, 1. 899 

Ethylenediamine aquoheptachloropermthe- 
nite, 15. 533 

chloropalladite, 16. 670 

hydroxyheptachloropernithenite, 15. 

533 

nickel disulphate, 16. 469 

uranyl chloride, 12. 89 

disulphate, 12. 109 

nitrate, 12. 126 

Ethylenediaminoammonium pentafluofer- 
rate, 14. 8 

Ethylenediaminomonosulphonic acid, 8. 683 
Ethylenediammoniumbromoiridate, 16. 777 

bromoperruthenite, 15. 638 

bromoruthenate, 15. 639 

bromosmate, 15. 723 

chloroiridate, 16. 771 

chloroperruthenite, 16. 533 

chlororuthenate, 15. 534 

chlorosmate, 15. 719 

heptachloroperrhodite, 15. 578 

heptachloroperruthenite, 16. 633 

Ethylnitrolic acid, 8. 297 
Ethylphosphoric acid, 8. 966 
Ethyloxyphenylammoniumbronioplatinate, 
16. ‘375 

Etromeycrite, 9. 343 

Etruscan ware, 6. 513 

Ettringite, 3. 623 ; 5. 154 

Eucairite, 8. 300 ; 10. 694, 773 

Euelilorite, 6. 608 

Euchroite, 9. 4, 160 

Euclase, 4. 205 ; 6. 802 

Eucolite, 5. 511 ; 6. 855, 857 ; 7. 100 ; 9. 839 

titanite, 6. 840 ; 7. 3 

Eucolitic titanite, 5. 612 
Eucrasite, 5. 515 
Eucryptite, 2. 425 ; 6. 569 
Eudeiolite, 9. 839 
Eudialito, 7. 896 

Eudialyte, 5. 61 1 ; 6. 856, 857 ; 7. 100 ; 9. 839 

Eudidymite, 4. 206 ; 6. 380, 381 

Eudiometer, 8. 3 

Eudnophite, 6. 645 

Eudomophito, 6. 576 

Eugenesite, 15. 692 

Eugenglanz, 9. 540 

Eukamptite, 6. 609 ; 12. 529 

Eulytine, 6. 836 

Eulytito, 9. 589 

Eumanite, 7. 31 

Euphyllite, 6. 607 

Eupyrion, 8. 1059 

Eupyrochroite, 8. 896 

Euralite, 6. 623 ; 12. 529 

Europia, 5. 503, 693 

isolation, 5. 686 

Europium, 6. 686 

atomic number, 5. 690 

weight, 5. 690 

carbonate, 5. 695 

chloride, 5. 693 

dichloride, 5. 693 

hydroxide, 5. 693 


Europium isolation, 5. 551 

occurrence, 5. 686 

oxide, 5. 692 

oxychloride, 5. 694 

properties, 5. 688 

solubility of hydrogen, 1. 307 

sulphate, 5. 694 

Europous chloride, 5. 694 
Eurosamarium, 5. 503 
Euscenito, 9. 839 
Eusynchite. 7. 491 ; 9. 715, 778 
Eutectics, 1. 517 
Eutectoid, 1. 518 
Eutexia, 1. 517 
Euthallite, 6. 644 
Eutropic series, 1. 654 
Eutropy, 1. 721 

analogies, 1. 723 

and degradation of energy, 1. 726 

diffusion, 1. 725 

free energy, 1. 726 

law of maximum, 1. 725 

measurement, 1. 722 

Euxonerde, 7. 99 
Euxenia, 7. 99 

Euxenite, 5. 518 ; 7. 3, 100, 185, 896 ; 

904; 12.4 

Euxenium, 5. 504 ; 7. 99 
Euzeolite, 6. 755 
Evansite, 5. 155, 367 ; 8. 733 
Evaporation, cooling during, 1. 426 

kinetic theory, 1. 425 

speed of, 1 . 424 

Evasion coefficient, 6. 49 
Evidence, circumstantial, 1. 90 

cumulative, 1. 90 

negative, 1. 83 

Evigtokite, 5. 309 
Evolution chemistry, 1 . J 1 9 

elements, Lockyer’s hypothesis, 4. 

nomenclature, 1. 119 

of elements, 4. 156 

Excelsior diamond, 5. 711 
Excited radio activity, 4. 97 
Exciting X-rays, 4. 32 
ExitMe, 9. 421 
Exitelite, 9. 421 
Exosmosis, 1. 539 
Exothermal compounds, 1. 707 
Expansion and isomoriihisTn, 1. 658 

coefficient and heat fusion, 1. 837 

gases, thermal effects, 1. 862 

(thermal) of colloids, 1. 774 

Ex])erience, 1. 5 
Experiment, 1. 5, 12 
Experiments, blank, 1. 57 

control, 1. 57 

dummy, 1. 57 

Explosion wave, velocity of, 1. 486 
Explosions, 1. 485, 705 
Expoliation, 12. 747 
External work, 1. 695 
Extinct elements, 4. 3, 156 
Extinction, angle of optical, 1. 608 

coefficient, 8. 47, 175 

oblique, 1. 608 

parallel, 1 . 608 

straight, 1. 608 

Extraordinary ray, 1. 607 
Eytlandite, 5. 516 
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F 

Facellite, 6. 671 

Factor, capacity of energy, 1. 712 

intensity of energy, 1. 712 

mass of energy, 1. 712 

quantity of energy, 1. 712 

strength of energy, 1. 712 

Factors of energy, 1. 712, 1011 
Facts, 1. 6 

empirical, 1. 8 

Faltspath, 6 . 661 

Fahlerz, 8. 7 ; 4. 406 ; 9. 4, 291, 689 ; 16. 9 

mercurial, 9 . 291 

Fahlite, 9 . 291 
Fahlkupferorz, 9 . 291 
Fahloros mercurial, 4. 697 
Fahlun brilliants, 7. 630 
Faience, 6. 513 

Fairfieldite, 8. 623 ; 8 . 733 ; 12. 149, 454 ; 
14. 396 

Falerts, 9 . 291 
Falkenhaynito, 9 . 291, 536 
Falkstoinmark, 6. 472 
False equilibrium, 1. 715 

ore, 15. 419 

Famatinite, 8. 7 ; 9 . 343, 573 
Farad, 1. 963 

Faraday’s dark space, 4. 24 

effect, 4. 1 9 

gold, 8. 654 

laws electrolysis, 1. 963 

Faratsihito, 6 . 907 
Furgito, 0. 652 
Farina arsenicalis, 9 . 90 
Farftelite, 6 . 709 
Faserblende, 4. 408 
Faserkiesel, 6. 455 
Fasserzeolith, 6 . 758 
Fassaite, 6 . 390, 817 
Faujasite, 6 . 575, 747 
Fauserite, 4. 252 ; 14. 149, 422 
Fava, 7. 124 

Fayalite, 6. 386, 906 ; 12. 529 

manganese, 6. 906 

zinc, 6. 906, 909 

Feather-alum, 14. 299 
mica, 6. 613 

Fedoroff’s crystallochemical analysis, 1. 616 
Fehling’s solution, 8. 120 
Feldspar, 6. 662 

Feldspath krumrabliittiger, 6 . 663 
Felite, 6 . 566 
Felsite, 6. 663 
Felsobanyite, 5. 154, 338 
Felspar, 6. 661 

aventurine, 6. 693 

baryta, 0 . 698, 706, 707 

blue, 8. 274 ; 5. 370 

csesia, 0. 662, 668 

ferric, 0. 695 

glassy, 0. 662 

Kapnik, 0 . 896 

Labrador, 0. 693 

lazur, 0. 663 

lead, 0. 662, 698 

lithia, 0. 662, 668 

magnesia, 0. 662, 698 

rubidia, 0. 662, 668 

strontia, 0 . 662, 698, 707 


Felspar structure, 0 . 696, 707 

uses of, 0 . 683 

zinc, 0. 662 

Felspars, 5. 155 

alkali constitution, 0 . 665 

synthesis, 0 . 667 

analysis, 6. 664 

physical properties, 0. 668 

properties, physical, 6. 668 

chemical, 0. 680 

Felspath apyre, 0 . 458 

d^comxiose, 0 . 468 

du Forez, 6. 458 

Felsspath, 6. 661 
Fer arsenical, 9 . 306 

min^ralis6 par I’acide arsenique, 9 . 226 

sopde, 12. 709 

spathique, 14. 355 

sulfur^ magnetique, 14. 136 

— r- sulphur© blanc, 14. 218 
Ferberite, 11. 678, 798 ; 12. 529 
Ferganite, 9 . 715 
Ferghanite, 9 . 787 

Fergusonite, 5 . 516 ; 7 . 100, 255, 896 ; 9 . 

839, 866 ; 12. 4 

tyrite, 7. 185 

Ferment, nitric, 2. 807 

nitrous, 2. 807 

Ferments, inorganic, 1. 937 
Fermorite, 9 . 4, 171 
Fernandinite, 9 . 715, 703 
Ferrates, 18. 702, 929, 930 
Ferrazite, 7 . 491, 877 
Ferri liquor, 18. 831 

hydrate, 13. 831 

oxychlorate, 13. 831 

Ferriallophane, 12. 529 
Ferric acid, 13. 929, 930 

alumina, 14. 95 

aluminate, 18. 919 

alumium calcium oxyphosphate, 14. 

411 

chloride, 14. 104 

chromium calcium silicate, 6. 866 

hydrosulphate, 14. 348 

oxyphosphate, 14. 411 

amidosulphonate, 8 . 644 

• arnminophosphate, 14. 410 

ammonium aluminium alums, 14. 349 

antimony chloride, 14. 102 

arsenate, 9 . 227 

carbonate, 14. 370 

chromate, 11. 309 

chromium alums, 14. 350 

sulphate, 11. 463 

disulphate, 14. 336 

dodecahydrate, 14. 337 

dodecamolybdate, 11. 602 

dodecatungstate, 11. 832 

ferrous octosulphate, 14. 351 

oxycarbonate, 14. 370 

fluoride, 14. 7 

heptachloride, 14. 99 

heptacosichlorotrih 5 q)oantimo- 

nate, 9 . 486 

hexafluoride, 14. 7 

hydrophosphite, 8 . 920 

oxytetrasulphate, 14. 339 

paratungstate, 11. 820 

pentabromiodide, 14. 136 
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Ferric ammonium pentaohloride, 14. 99 
pentadecoxysexieschromate, 11. 

310 

phosphate, 14. 410 

pyrophosphate, 14. 414 

sulplmte, 11. 831 

sulphatofluoberyllate, 14. 353 

sulphide, 14. 182 

tetrabromide, 14. 124 

tetrachloride, 14. 99 

tridecachlorido, 14. 101 

trisulphate, 14. 336 

anhydride, 18. 930 

anorthite, 6 . 698 

antimony octochlorido, 14. 82 

octodecachloride, 14. 125 

aquohypophosphites, 8 . 889 

arsenate colloidal, 9 . 224 

arsenide, 9 . 73 

azide, 8 . 354 

barium chlorides, 14. 104 

disulphate, 14. 347 

sulphide, 14. 194 

- tungstate, 11. 801 

beryllium pentacliloride, 14. 104 

borate, 5. 114 

borotungstate, 5. Ill 

bromate, 2. 359 

bromide, 14. 117, 122 

hemitrihydrate, 14. 1 22 

hexahydrato, 14. 122 

— preparation, 14. 122 

properties, chemical, 14. 124 

physical, 14. 123 

trihydrate, 14. 122 

bromohypophosphite, 8 . 890 

butylammonium fluorides, 14. 8 

cadmium chloride, 14. 104 

disulphide, 14. 194 

cassium alum, 14. 345 

(dilorobromido, 14. 77 

docachloride, 14. 103 

dichlorotribromide, 14. 125 

disulphate, 14. 345 

dodecachloride, 14. 103 

hexachloride, 14. 103 

octochloride, 14. 103 

Iientabromido, 14. 125 

pentachloride, 14. 103 

selenate, 10. 882 

tetrabromide, 14. 125 

tetrachloride, 14. 103 

trichlorodibromide, 14. 125 

calcium chlorides, 14. 104 

fluophosphate, 14. 412 

garnet, 6. 921 

hexahydroxytetrarsenate, 9 . 227 

manganese triarsenate, 9 . 228 

oxyphosphate, 14. 411 

sulphide, 14. 194 

carbonate, 14. 369, 370 

chlorate, 2. 359 

chloride, 18. 615 ; 14. 40 

complex inorganic salts, 14. 98 

organic salts, 14. 83 

dihydrate, 14. 42 

formation, 14. 40 

hemiheptahydrate, 14. 43 

hemipentahydrate, 14. 43 

hexahydrate, 14. 43 


Ferric chloride, preparation, 14. 40 

properties, chemical, 14. 70 

physical, 14. 45 

tetrahydrate, 14. 43 

trihydrate, 14. 43 

chlorine, 18. 609 

chlorobismuthite, 9 . 668 

chlorohypophosphite, 8. 890 

chloropentaquochloride, 14. 47 

chloroplatinate, 16. 331 

chlorostibnohypophosphite, 8. 890 

chlorosulphate, 14. 317 

chromate, 11. 309 

chromic bromosulphate, 14. 350, 353 

hydrosulphato, 14. 350 

cobaltic chloropyridinebisethylenedi- 

aminechloride, 14. 666 

nickelic oxide, 14. 586 

oxide, 14. 586 

cobaltous chloride, 14. 647 

pentafluoride, 14. 608 

columbate, 9 . 868 

copper alum, 14. 347 

ferrous heptasulphate, 14, 351 

decahydrate, 14. 351 

lead trioxydisuli)hate, 14. 350 

oxytetrarsenate, 9 . 227 

phosphate, 14. 410 

pyrophosphate, 14. 415 

sulphides, 14. 183 

totrasulphate, 14. 347 

heptahydrate, 14. 347 

tetracosihydrate, 14. 347 

cupric disulphide, 14. 192 

ferrous hexasulphido, 14. 192 

cuiirous disulphide, 14. 184 

hexasulphido, 14. 192 

pentasulphido, 14. 189 

tetrachloride, 14. 104 

— tetrahydrate, 14. 104 

tnsulphide, 13. 189 

diamido diphosphate, 8. 711 

diamminochloride, 14. 80 

diamminosulphate, 14. 320 

dichlorobromide, 14. 125 

dichloroiodide, 14. 77, 135 

(di)chlorototraquochloride, 14. 47 

dichromate, 11. 343 

diethylalcoholochloride, 14. 83 

dihydroarsonate, 9. 226 

dihydropentachloride, 14. 75 

dihydrophosphate, 14. 410 

dihydrato, 14. 410 

dimethylamrnonium fluorides, 14. 7 

diorthophosphate, 14. 409 

decahydrate, 14. 409 

octohydrato, 14. 409 

dioxysulphate, 14. 334 

dihydrate, 14. 334 

hexahydrate, 14. 335 j 

pentahydrate, 14. 334 

trihydrate, 14. 334 

dioxysulphite, 10. 312 

diphosphoctochloride, 8. 1017 

dodecamanganite, 12. 280 

dodecamminochloride, 14. 80 

dodecamminosulphate, 14. 320 

enneaoxyarsenite, 9 . 133 

ethyl mercaptido, 14. 180 

ethylammonium fluorides, 14. 7 



554 


GENERAL INDEX 


Ferric felspar, 6. 695 

ferrate, 18. 936 

ferrous alum, 14. 350 

docasulphate, 14. 351 

tetracosihydrate, 14. 350 

totradecahydrate, 14. 350 

tetrahydrohosasulphate, 14. 351 

tridecahydrate, 14. 351 

tetrasulphate, 14. 350 

ferryl ft^rrous barium decametasilicate, 

6. 922 

fluochloride, 14. 7 

fluoride, 14. 3 

hemienneahydrate, 14. 4 

trihydrate, 14. 4 

fluosilicate, 6. 957 

fluotitanate, 7. 73 

guanidiiiium paratungstato, 11. 820 

heminitrosylchloride, 14. 81 

hemipentahydrohemihennachloride, 

14. 75 

hemiphosphorylchloridc, 14. 82 

homitrihydroheniennachloride, 14. 75 

heptoxysulphito, 10. 312 

hexaooluinbate, 9 . 868 

hexahydroxyiientasulphate, 14. 329 

hexaiodohexanitritotriplatiiiite, 8. 523 

hoxamotaphosphate, 14. 415 

hexamminobrornide, 14. 124 

hexamminochloride, 14. 79 

hcxarnminosulphate, 14. 320 

hoxantipyridinoborofluoride, 14. 8 

hoxaquochloride, 14. 47 

hydrazinochlorido, 14. 80 

hydroarsenate, 9. 226 

hydrodiselenite, 10. 840 

hemienneahydrate, 10. 840 

hemiheptahydrate, 10. 840 

hydropyrophosphate, 14. 413 

hydrosolenite, 10. 840 

— ■ hydrotetrachloride, 14. 76 

— - hydrotetranitrato, 14. 379 

— hydroxide, 13. 859, 893 
hydroxyazide, 8. 355 

hydroxybishydrosulphate, 14. 319 

hydroxy<;arbonate, 14. 370 

hydroxyhypophosphites, 8. 889 

hydroxylaminochloride, 14. 81 

hydroxytetrasulphate, 14. 329 

hypochlorite, 2. 275 

hyj)onitrite, 8. 417 

hypophosi)hi8, 8. 880 

hypophosphite, 8. 889 

iodate, 2. 359 

iodide, 14. 133 

iodosulphate, 14. 317 

lead chloride, 14. J05 

dodecarsenate, 9 . 228 

hydroxysulphatophosphatarse- 

nate, 9 . 334 

hydroxytetrasulphate, 14. 349 

oxytriaulphate, 14. 349 

leuoite, 6. 649, 919 

lithium chloride, 14. 102 

manganous phosphate, 14. 412 

magnesium alum, 14. 348 

ferrous trisulphate, 14. 353 

hydroxysulphide, 14. 194 

tetrahydrotrisulphate, 14. 348 

tetrasulphate, 14. 348 


Ferric magnesium trihydrodisulphate, 14. 

348 

manganese phosphite, 14. 411 

manganic hydrosulphate, 14. 350 

tetraphosphate, 12. 463 

manganoiis chloride, 14. 105 

hydrosulphate, 14. 350 

mercuric bromide, 14. 121 

metabromoantimonate, 9 . 497 

metah^/droxide, 18. 880 

metantimonate, 9 . 461 

metaoxide, 18. 863, 864 

metasilicato, 6. 907 

metatitanato, 7. 60 

metatungstate, 11. 827 

metavanadate, 9 . 791 

methylammonium fluorides, 14. 7 

molybdate, 11. 573 

monamidodiphosphate, 8. 710 

nickel chloride, 16. 421 

nickelous fluoride, 16. 406 

hydrosulphate, 16. 477 

nitrate, 14. 375, 378 

hydrates, 14. 379 

properties, chemical, 14. 384, 385 

physical, 14. 380 

- - - nitratohypoi^hosphite, 8. 890 
nitride, 8. 134 

nitrite, 8. 500 

nitrosylchloride, 8. 617 

nitrosyldodecachloride, 8. 425 

nitrosylhexachloride, 8. 425 

nitrosylsulphate, 8. 424 

nitroxylchloride, 14. 81 

octoxysulphite, 10. 312 

orthoantimonate, 9 . 461 

orthoarsenate, 9 . 224 

dihydrate, 9 . 224 

hemihydrate, 9 . 224 

hernipentahydrate, 9 . 224 

— monohydrate, 9 . 224 

tetrahydrate, 9 . 224 

orthochloroantimonate, 9 . 492 

orthoclase, 6. 662, 668 

orthohydroxide, 18. 880 

orthosilicate, 6. 905 

orthotitanate, 7. 59 

orthoxide, 18. 863 

oxide, 18. 702, 774, 775 

a-, 18. 863 

18. 863 

aerosol, 18. 781 

alcoholsols, 18. 837 

allotropic forms, 18. 863 

colloidal Boln., 18. 831 

dihydrated, 18. 892 

ferromagnetic, 18. 780 

films, 18. 781 

Graham^s solution, 18. 831 

Grimaux’ solution, 18. 832 

hemitrihydrated, 18. 887 

hydrogel, 18. 831, 859, 862 

hydrosol negative, 18. 836 

positive, 18. 836 

jellies, 18. 862 

monohydrated, 18. 878 

colloidal, 18. 887 

preparation, 18. 776 

properties, chemical, 18. 806 

physical, 18. 782 
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Ferric oxide, St. Gilles solution, 18. 831 

tetrahydrated, 18. 895 

trihydrated, 18. 893 

tritapentahydrate, 18. 890 

oxybisdichromate, 11. 343 

oxybromide, 14. 123 

oxychloride, 14. 72 

oxydiselenite, 10. 840 

oxydisulphate, 14. 330 

monohydrate, 14. 331 

pentahydrate, 14. 331 

trihydrate, 14. 331 

oxydithionate, 10. 597 

ox^uorides, 14. 6 

oxyhydroxide, 18. 878 

oxyootoselenite, 10. 840 

oxypentasulphate, 14. 329 

oxyphosphate, 14. 407 

oxytetrahydrohexaselenite, 10. 840 

oxy tungstate, 11. 801 

paraoxide, 13. 864 

pentamminochloride, 14. 80 

pentoxysulphate, 14. 335 

hoptahydrato, 14. 335 

hexahydrate, 14. 335 

octohydrate, 14. 335 

pentoxytetrasulphate, 14. 334 

decahydrato, 14. 334 

onneahydrate, 14. 334 

pentoxytritat<etrasulphato, 14. 333 

perchlorate, 2. 403 

perchloratohypophosphites, 8. 890 

periodate, 2. 416 

pormanganite, 12. 280 

permonosulphomolybdate, 11. 654 

I^hoaphate, 14. 401 

colloidal, 14. 404 

dihydrate, 14. 401, 403 

tetritaheptahydrate, 14. 401 

trihydrato, 14. 401 

phoaphatododecamolybdate, 11. 663 

phosphatoenneamolybdate, 11. 667 

phosphatohomipentamolybdate, 11. 

669 

I^hosphito, 8. 919 

phosphoctochloride, 14. 81 

potassium alum, 14. 339 

aluminium alums, 14. 349 

amminochloridos, 14. 103 

arsenate, 9 . 227 

bromide, 14. 124 

chromate, 11. 310 

copper sulphide, 14. 167 

cuprous tetrasulphide, 14. 192 

— -s. decatungstate, 11. 832 

difluotrichloride, 14. 77 

dihydrodisulphate, 14. 340 

dimetasilicate, 6. 914, 919 

dioxydihydrotrisulphite, 10. 312 

dioxydodecasulphate, 14. 341 

decahydrate, 14. 342 

pentahydrate, 14. 342 

trihydrate, 14. 342 

dioxytrisulphite, 10. 312 

dioxyundecieschromate, 11. 310 

disulphate, 14. 339 

dihydrate, 14. 340 

dodecahy^ate, 14. 339 

tetrahydrate, 14. 340 

dodecamolybdate, 11. 603 


Ferric potassium dodecatungstato, 11, 832 
enneadecaoxybischromate, 1 1 . 

310 

enneaoxyquaterchromato , 11. 

310 

heptasulphate, 14. 339 

hexafluoride, 14. 8 

hydrophosphite, 8. 920 

hydroxytetrasulphate, 14. 343 

metasilicate hydrated, 6. 920 

nitrate, 14. 387 

oxyseptieschromato, 11. 310 

pentachlorido, 14. 102 

pentadecoxydecieschrornate, 11. 

310 

pentoxydecieschromate, 11. 310 

phosphate, 14. 410 

pyroarsonate, 9 . 227 

solenatosulyjhate, 10. 930 

sulphatoselenate, 10. 930 

sulphide, 14. 182 

triorthoarsenate, 9 . 227 

trioxynovioschromate, 11. 310 

decahydrate, 11. 310 

hexahydrate, 11. 310 

trioxysexioschromate, 11. 310 

trisuiphatc, 14. 339, 344 

tungstate, 11. 801 

propylammoniurn fluorides, 14. 7 

pyridine chromate, 11. 310 

pyridinophosphate, 14. 410 

pyroarsenite, 9 . 133 

pentahydrate, 9 . 1 33 

pyrophosphate, 14. 412 

rubidium alum, 14. 344 

chlorobromido, 14. 77 

dichlorotribromide, 14. 125 

disulphate, 14. 344 

pentachlorido, 14. 103 

trichlorodibromide, 14. 125 

selenide, 10. 799 

selenite, 10. 839 

— decahydrate, 10. 840 

onneahydrate, 10. 840 

hoptahydrato, 10. 840 

monohydrato, 10. 840 

tetrahydrate, 10. 840 

trihydrate, 10. 840 

selenium dioxylieptachloride, 10. 910 

silicododecamolybdato, 6. 871 

silicododocatungstate, 6. 881 

silver chloride, 14. 1 04 

disulphide, 14. 193 

hydrototrasulphato, 14. 347 

metaphosphato, 14. 415 

pyrophosphate, 14. 415 

tetrasulphide, 14. 193 

sodium amminopyrophosphates, 14. 

415 

bromide, 14. 125 

— chloride, 14. 102 

cuprous tetrasulphide, 14. 192 

dihydroxypyrophosphate, 14. 

414 

dimetasilicate, 6. 913 

diorthophosphate, 14. 410 

monohydrate, 14. 410 

dihydrate, 14. 410 

— fluoride, 14. 8 

hemihydrate, 14. 8 
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Ferric sodium hydrodisulphate, 14 . 346 

hydrophosphite, 8. 920 

hydroxyi^yrophosphate, 14 . 414 

heniitrihydrate, 14 . 414 

pentahydrate, 14 . 414 

hydroxytotrasulphate, 14 . 346 

metaphosphate, 14 . 415 

oxyquinquieschromate, 11. 310 

pyroarseiiate, 9. 227 

pyrophosphate, 14 . 413, 414 

eimeahydrate, 14 . 413 

sulphide, 14 . 183 

tri orthophosphate, 14 . 410 

triphosphate, 14 . 416 

trisulphate, 14 . 346 

strontium chlorides, 14 . 104 

sulpharsenate, 9 . 324 

sulpharsenite, 9 . 301 

sulphate, 14 . 245, 302 

basic, 14 . 328 

complex salts, 14 . 336 

decahydrate, 14 . 303, 307 

dihydrato, 14 . 303, 308 

dodecahydrate, 14 . 303, 307 

ennoahydrate, 14 . 303, 307 

homihydrato, 14 . 303 

homipentahydrate, 14 . 308 

hoptahydrato, 14 . 303 

hexahydrate, 14. 303, 308 

preparation, 14 . 303 

properties, chemical, 14 . 316 

physi(!a1, 14 . 308 

... tetrahydrato, 14 . 303 

trihydrate, 14 . 303 

sulphatohyjjophosphites, 8. 890 

sulphatophosphate, 14 . 412 

sulphide, 14 . 179 

colloidal, 14 . 181 

hydrato(l, 14 . 180 

sulphite, 10. 312 

sulphoantimonato, 9 . 575 

sulphohojjtachloride, 10 . 647 ; 14 . 

78 

sulphomolybdato, 11. 682 

— sulphotellurite, 11. 114 

Hulphotungstate, 11 . 859 

tellurate, 11 . 97 

telluride, 11. 63 

tellurite, 11. 82 

totrametaphosphate, 14 . 415 

tetramethylammonium ttuorido, 14. 7 

tetramminosulphate, 14 . 320 

totranitrosylchloride, 14 . 81 

tetrasulphate, 14 . 318 

enneahydrate, 14. 318 

monohydrate, 14 . 319 

tetra vanadate, 9 . 791 

thallous alum, 14 . 349 

disulphate, 14 . 349 

pentachloride, 14 . 105 

thiocarbonate, 6. 128 

thiophosphate, 8. 1066 

thiosulphate, 10 . 656 

tourmalines, 6. 742 

triamminochloride, 14 . 80 

trichlorohexabromide, 14 . 126 

triethylaramonium chlorotribromide, 

14 . 125 

trichlorobromide, 14 . 126 

trihydrodiarsenate, 9 . 226 


Ferric trihydrohexachloride, 14 . 75 

trihydroxydiphosphate, 14 . 408 

trihydroxyhexaphosphite, 8. 920 

trihydroxyphosphate, 14 . 408 

trihydroxytriarsenate, 9 . 226 

trimotaphosphate, 14 . 415 

dihydrate, 14 . 416 

trihydrate, 14 . 416 

trimethylammonium fluoride, 14. 7 

triorthophosphate, 14 . 409 

hexahydrate, 14 . 409 

tetrahydrate, 14 . 409 

trioxytriselenite, 10 . 840 

trioxytrisulphate, 14 . 333 

hemihydrato, 14 . 333 

heptahydrate, 14 . 333 

trioxy trisulphite, 10 . 312 

trioxy tungstate, 11. 801 

iiranate, 12. 64 

vanadyltrifluorido, 9 . 801 

zinc alum, 14 . 348 

chloride, 14 . 104 

tetrasulphate, 14 . 348 

— tetracosihydrate, 14 . 348 

tetradecahydrate, 14 . 348 

(di)ferric calcium aluminohydroxy triortho- 
silicate, 6. 722 

tetrorthotitanatosilicato, 6. 846 

triorthosilicate, 6. 921 

(tetra)forric calcium enneahydroxy arsenate, 
9 . 228 

(tri)ferric calcium enneahydroxydiarsenate, 
9 . 227 

dihydroxyhexahypophosphitehypo - 

phosphite, 8. 889 

hydroxyhexaphosi)hitodihypophos- 

phite, 8. 889 

trihydroxypontahypophosphitohypo - 

phosphite, 8. 889 
Forrierite, 6. 749 
Ferrikalite, 14 . 344 
Ferrimolybdite, 11 . 573 
Femnatrite, 14 . 346 
Ferripyrophosphates, 14 . 413 
Forrisulphatosulphitos, 10 . 312 
Ferrisulphuric acid, 14 . 319, 320 
Ferrisymplesito, 12 . 629 
Ferrite, 6. 388 ; 12 . 776, 797, 863 

a-, 12. 776 

jS-, 12 . 776 

y-, 12. 776 

8-, 12. 776 

Ferrites, 18 . 702, 905 
Forritungstate, 11 . 801 
Ferritungstite, 11 . 678 ; 12 . 629 
Ferro alloys, 12 . 711 

anthophyllite, 6. 916 

cobaltum sulphurato mineralisatem, 

14. 767 

fucinato, 12, 709 

saldato, 12. 709 

Ferroaxinite, 6. 911 
Ferroboron, 5. 17 
Ferrobrucite, 14 . 369 
Ferrocalcite, 8. 814 
Ferro-carbo-titanium, 7 . 11 
Ferrochromium, 18 . 686 

carbides, 5. 900 

Ferroohromomolybdenum carbide, 5. 900 
Ferrochromotungsten carbide, 6. 900 
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Ferrochromotungstenovanadium carbide, 5. 

900 

Ferrooobaltite, 9 . 308 ; 14. 424 
Ferrogoslavite, 4 . 613 
Ferroilmenite, 9 . 906 
Ferromagnetism, 18. 244 
Ferromanganese, 12. 194 

carbides, 5. 900 

Ferromanganowolframites, 11. 798 
Ferromolybdenum, 13. 617 
carbide, 5. 900 

Ferronatrite, 2. 656 ; 12. 529 ; 14. 328, 346 
Ferro-nickel, 15. 257 

enneacarbonyl, 6. 960 

Ferropallidite, 12. 529 ; 14. 245, 251 
Ferropicolite, 18. 732 
Ferroplatinum, 16. 5, 6, 216 
Ferrorhodonite, 12. 149 
Ferrosic arsenate, 9 . 223 

bromide, 14. 117, 125 

decahydrate, 14. 125 

hexahydrato, 14. 1 25 

carbonate, 14. 370 

chloride, 14. 40, 106 

oxide, 13. 702, 731, 732 

hydrated, 18. 761 

phosphate, 14. 399 

potassium bromide, 14. 126 

sulphite, 10. 312 

rubidium bromide, 14. 126 

sodium cuprous sulphite, 10. 312 

sulphide, 14. 137 

tetrasulphate, 14. 350 

Ferrosilicine, 6. 198 
Ferrosilicon, 6. 136, 198 ; 18. 558 
Forrosilicotitaniurn, 7. 12 
Ferrosilizium, 6. 198 
Ferrostibian, 9 . 343, 461 ; 12. 149 
Ferrosol, 15. 262 

taenite, 15. 262 

Ferrotantalite, 9 . 906 
Ferrotellurite, 11. 97 ; 12. 529 
Ferrotitanite, 6. 846 
Forrotitanium, 7. 11, 24 ; 13. 571 
Ferrotungsten, 13. 626 
carbide, 5. 900 

Ferrous acetaminopyridinechloride, 14. 28 

acetylide, 5. 894 

aluminium bromide, 14. 121 

fluoride, 14. 3 

hydrosulphate, 14. 299 

oxychloride, 14. 35 

phosphates, 14. 395, 397 

sulphate, 14. 299 

sulphatophosphate, 14. 396 

sulphide, 14. 168 

amidosulphonate, 8. 644 

amminobromide, 14. 120 

ammonium aquopentamminosulphate, 

14. 290 

arsenate, 9 . 224 

beryllium fluosulphate, 14. 297 

bromide, 14. 121 

carbonate, 14. 369 

cobaltous sulphate, 14. 783 

copper sulphate, 14. 297 

dithionate, 10. 597 

ferric octosulphate, 14. 351 

oxycarbonate, 14. 370 

fluoride, 14. 3 


Ferrous ammonium hydrophosphate, 14. 

397 

magnesium sulphate, 14. 297 

manganous sulphate, 14. 301 

nickelous sulphate, 15. 477 

persulphate, 10. 480 

phosphate, 14. 395 

pyrophosphate, 14. 398 

selenate, 10. 880 

sulphate electrolysis, 1. 962 

sulphatofluoberyllate, 14. 301 

sulphite, 10. 312 

tetrachloride, 14. 31 

tetrafluoride, 14. 3 

trifluoride, 14. 3 

zinc sulphate, 14. 298 

antimonatosilicate, 6. 836 

antimonito, 9 . 433 

antimony sulphide, 14. 168 

aquoamminofluoride, 14. 3 

aquohemiamminofluoride, 14. 3 

aquopentamminofluoride, 14. 2 

arsenate colloidal, 9 . 223 

hydrogel, 9 . 223 

arsenide, 9 . 73 

arsonite, 9 . 133 

auric iodide, 14. 133 

azide, 8. 354 

barium ferric ferryl decarnetasil irate, 

6. 922 

orthosilicate, 6. 908 

beryllium sulphate. 14. 297 

bismuth chloride, 14. 35 

nitrate, 9 . 710 

boracite, 5. 140 

borate, 5. 113 

bromate, 2. 359 

bromide, 14. 117 

dihydrate, 14. 117 

hernihydrate, 14. 117 

hexahydrate, 14. 117 

monohydrato, 14. 117 

preparation, 14. 117 

tetrahydrate, 14. 117 

bromostannate, 7. 456 

cadmium hoxachloride, 14. 35 

sulphate, 14. 299 

sulphide, 14. 167, 194 

ceBsium selenate, 10. 881 

sulphate, 14. 293 

tetrachloride, 14. 32 

trichloride, 14. 32 

calcium aluminium manganese borato- 

silicate, 6. 911 

chlorides, 14. 33 

dialuminium boratotetrortho- 

silicate, 6. 911 

rnesozirconate, 7. 136 

metasilicate, 6. 915 

orthosilicate, 6. 908 

phosphate, 14. 395 

phosphatosilicatcs, 6. 835 

carbide, 5. 894 

carbonate, 14. 356 

colloidal, 14. 357 

complex, 14. 369 

formation, 14. 357 

preparation, 14. 357 

properties, chemical, 14. 363 

physical, 14. 358 
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Ferrous chlorate, 2. 359 

chloride, 14. 9 

dihydrate, 14. 13 

formation, 14. 10 

hexahydrate, 14. 12 

preparation, 14. 10 

properties, chemical, 14. 20 

physic-al, 14. 13 

tetrahydrate, 14. 13 

chloroborate, 5. 114 

chloroplatinate, 16. 331 

chloroplatinite, 16. 284 

chlorostannate, 7. 450 

chromate, 11. 309 

chromic hydrosulphate, 14. 300 

sulphide, 14. 168 

chromite, 11. 201 

(jhromous sulphate, 14. 300 

cobalt sulphoarsenitobismuthite, 9 . 

696 

— cobaltous chloride, 14. 647 

hydrosulphate, 14. 783 

sulphate, 14. 783 

columbatotantalate, 9 . 905 

(iopper ferric ho]ita8ulphate, 14. 351 

. tlecahydrate, 14. 351 

— sulphate, 14. 296 

cupric ferri<! hexasulphide, 14. 192 

sulphide, 14. 167 

zinc sulpharsenate, 9 . 324 

cuprous chloride, 14. 33 

— lu^ptasulphido, 14. 167 

ennoasulphodiantimonito, 9 . 

554 

peritasulphide, 14. 167 

stannic sulphide, 14. 168, 189 

sulpharsenate, 9 . 324 

trisulphide, 14. 167 

diHjamminochloride, 14. 24 

dialuminiurn triorthosilicate, 6. 910 

diamminobroinide, 14. 120 

" — diamminochloride, 14. 25 

diarnmmoiodide, 14. 132 

diamrninosulphate, 14. 274 

dianilinechloride, 14. 28 

didymium dodecanitrato, 14. 378 

dihydroarsenate, 9 . 224 

dihydrophosphate, 14. 397 

diiododinitritoplatmite, 8. 523 

diiodotriarsenite, 9 . 257 

dirnethylaminocliloride, 14. 25 

dinitrosylhexabromide, 8. 426 

dinitrosyltrisulphide, 8. 440 

diplatinous hexasulphoplatinate, 16. 

396 

dipyridinechloride, 14. 29 

(di)pyridylchlorido, 14. 28 

dithionate, 10. 597 

di tungstate, 11. 810 

ethylenebromide, 14. 121 

ethylonochloride, 14. 27 

ferrate, 18. 936 

ferric alum, 14. 350 

decasulphate, 14. 361 

tetracosihydrate, 14. 360 

tetradecahydrate, 14. 350 

tetrahydrohexasulphate, 14. 351 

tetrasulphate, 14. 360 

tridecahydrate, 14. 361 

ferrite, 18. 732, 923 


Ferrous fluoberyllate, 14. 3 

fluoferrite, 14. 4 

fluoride, 14. 1 

octohydrate, 14. 1 

tetrahydrate, 14. 1 

fluosilicate, 6 . 967 ; 14. 3 

fluotitanate, 7. 73 ; 14. 3 

gas, 1. 123 

gold sulphide, 14. 167 

heminitrosylchloride, 14. 26 

hemitrinitrosylsulphate, 14. 276 

heptacarbonylbromide, 14. 121 

heptachlorodibismuthite, 9 . 668 

hexadecaboratodibromide, 5. 140 

hexadecaboratodichloride, 5. 140 

hexaiodoplumbite, 7. 779 

hexametaphosphate, 14. 398 

hexamethylaminochloride, 14. 26 

hoxamethylenetetramminochloride, 

14. 28 

hexamrninobromide, 14. 120 

hexammmochloride, 14. 24 

hexamminoiodide, 14. 131 

hoxamminonitrate, 14. 378 

hexamminosulphate, 14. 273 

hexantipyrinoborofluoride, 14. 3 

hydrazinochloride, 14. 25, 32 

hydroarsenate, 9 . 223 

hydrochloride, 14. 22 

hydrofluocolumbate, 9 . 872 

hydrophosphato, 14. 394, 397 

— hemihydrate, 14. 397 

monohydrate, 14. 397 

hyrosulphate, 14. 261, 273 ‘ 

hydrosulphatoBulphate, 14. 273 

- hydroxide, 13. 718 

hydrosol, 18. 720 

hydroxyhydrosulphate, 14. 251 

hydroxylaminochloride, 14. 25 

hydroxylaimte, 8. 291 

hydroxy trichloride, 14. 21 

hyponitrito, 8. 417 

hypophosphite, 8. 889 

iodate, 2 . 369 

iodide, 14. 127, 133 

complex salts inorganic, 14. 132 

organic, 14. 133 

diliydrate, 14. 128 

hexahydrate, 14. 128 

pentahydrate, 14. 128 

properties, chemical, 14. 130 

physical, 14. 128 

tetrahydrate, 14. 128 

iodoplatinate, 16. 391 

load ferrite, 18. 924 

hexaiodide, 14. 133 

: manganese metatitanate, 7. 56 

ortho vanadate, 9 . 778 

sulphide, 14. 168 

tetrodecasulphohexantimonite, 

9 . 664 

lithium phosphate, 14. 396 

sulphate, 14. 293 

trichloride, 14. 32 

magnesium aluminium sulphate, 14. 

300 

carbonate, 14. 369 

ferric trisulphate, 14. 353 

metasilicate, 6 . 917 

orthosilicate, 6 . 908 
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Ferrous magnesium sulphate, 14. 297 

tetrachloride, 14. 33 

manganese antimonate, 9 . 461 

antimonatosilicate, 6. 836 

chloroheptahydrorthosilicate, 6. 

896 

metacolumbate, 9 . 907 

metasilicate, 6. 917 

metatantalate, 9 . 907 

pentasulphide, 14. 168 

trimetasilicate, 6. 624 

manganous calcium motasilicate, 6. 917 

chlorides, 14. 36 

chlorophosphate, 14. 396 

fluophosphate, 14. 396 

orthosilicate, 6. 909 

phosphate, 14. 396 

sulphate, 14. 300 

mercuric hexaiodide, 14. 133 

iodide, 14. 133 

tetrachloride, 14. 35 

metacolumbate, 9 . 868 

metantimonate, 9 . 460 

metaphosphate, 14. 398 

tetrahydrate, 14. 398 

metarsenite, 9 . 1 33 

motasilicate, 6. 912 

metasulpharsenatoxy molybdate, 9. 

332 

motasulphoantimonite, 9 . 553 

metatantalate, 9 . 905 

metatitanate, 7. 58 

metatungstate, 11. 827 

metavanadate, 9 . 791 

mothylalcoholochloride, 14. 27 

molybdate, 11. 573 

monamminochloride, 14. 25 

monamminoiodide, 14. 132 

monamminosulphate, 14. 274 

monothiophosphate, 8. 1069 

nKikel chloride, 15. 421 

pentasulphide, 15. 446 

sulphide, 15. 444 

tetrasulphido, 15. 445 

trisulphide, 15. 446 

nickelous hydrosulphate, 15. 477 

sulphate, 15. 477 

nitrate, 14. 315, 376, 378 

decahydrate, 14. 377 

enneahydrate, 14. 377 

hexahydrate, 14. 376 

octohydrate, 14. 377 

pentahydrate, 14. 377 

preparation, 14. 376 

properties, chemical, 14. 377 

physical, 14. 377 

nitride, 8. 134 

nitrite, 8. 500 

nitrosylbromide, 14. 121 

nitrosyldichloride, 8. 425 

dihydrated, 8. 426 

nitrosylhydrophosphate, 8. 426 ; 14. 

397 

nitrosylpentamminochloride, 14. 26 

nitrosylpentamminonitrate, 14. 378 

nitrosylpentaquonitrate, 14. 378 

nitrosylselenate, 10. 880 

nitrosylsulphate, 8. 424 ; 14. 276 

orthoarsenate, 9 . 223 

octohydrate, 9 . 223 


Ferrous orthoferrite, 18. 732 

orthophosphate, 14. 391 

orthosilicate, 6. 906, 906 

orthosulphoantimonite, 9 . 553 

orthotitanate, 7. 59 

oxide, 18. 702 

hydrated, 18. 718 

oxychromite, 11. 202 

oxynitrate, 14. 377 

oxysulphate, 14. 268 

paratungstate, 11. 820 

pentacarbonylbromide, 14. 121 

pentacarbonylchloride, 14. 27 

pentafluoaluminate hei)tahydrated, 5. 

310 

pentafluoferrate, 14. 8 

pentahydrosulphatosulphato, 14. 273 

pentaluminoxyaluminotrirnososilicato, 

6. 620 

pentaluminoxyaluminotriorthosilicate, 

6. 620 

pontametatitanatodimetantirnonate, 

9 . 461 

pentamminosulphate, 14. 274 

perchlorate, 2. 403 

periodate, 2. 416 

pormanganite, 12. 280 

pormonosulphomolybdate, 11. 654 

peroxyhydroxide, 18. 725 

phenantrolinochloride, 14. 28 

phosphate, 14. 390 

colloidal, 14. 392, 394 

hexahydrate, 14. 392 

rnonohydrato, 14. 392 

octohydrate, 14. 392 

trihydrate, 14. 392 

phosphite, 8. 919 

platinosic sulphate, 16. 403 

potassium carbonate, 14. 369 

cobaltous sulphate, 14. 783 

copper suljjhato, 14. 297 

magnesium sulphate, 14. 297 

manganous sulphate, 14. 301 

nickelous sulphate, 15. 477 

orthosulphoantimonite, 9 . 553 

persulphate, 10. 480 

selonate, 10. 881 

dihydrate, 10. 881 

hexahydrate, 10. 881 

selonatoaolonato, 10. 930 

sodium titanium orthosilicate, 6. 

843 

sulphate, 14. 290 

dihydrato, 14. 291 

hexahydrate, 14. 290 

tetrahydrate, 14. 291 

sulphatoselonate, 10. 930 

sulphide, 14. 166 

tetrachloride, 14. 32 

dihydrate, 14. 32 

monohydrate, 14. 32 

tetrafluoride, 14. 3 

trichloride, 14. 32 

zinc sulphate, 14. 298 

pyroantimonate, 9 . 461 

pyrophosphate, 14. 398 

pyrosulphate, 10. 447 ; 14. 273 

rubidium selenate, 10. 881 

sulphate, 14. 292 

tetrachloride, 14. 32 
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Ferrous rubidium trichloride, 14. 32 

selenate, 10. 880 

heptahydrate, 10. 880 

pentahydrate, 10. 880 

selenide, 10. 799 

selenite, 10. 839 

silver henasulphide, 14. 193 

octosulphide, 14. 193 

pentasulphide, 14. 193 

sulphide, 14. 167 

trisulphide, 14. 193 

sodium calcium manganous jdiosphate, 

12. 466 

tetrantimonate, 9 . 461 

chloride, 14. 32 

metaphosphate, 14. 398 

pentasulphide, 14. 166 

persulphate, 10. 480 

pyrophosphate, 14. 398 

sulphate, 14. 294 

dihydrate, 14. 295 

tetrahydrato, 14. 295 

sulphide, 14. 166 

tetrasulphate, 14. 295 

thiosulphate, 10. 556 

titaiiometasilicate, 6. 845 

triphosphate, 14. 398 

tripotassium hoxachloride, 14. 32 

stannic bromide, 14. 122 

cuprous sulphide, 9 . 475 

liexachloride, 14. 36 

stannous sulphide, 14. 168 

strontium chlorides, 14. 33 

suboxide, 18. 702 

sulpharsenate, 9 . 323 

sulpharsenatosulphomolybdate, 9 . 323 

sulpharsenite, 9 . 301 

sulphate, 14. 242 

dihydrato, 14. 250 

heptahydrate, 14. 248 

hexahydrate, 14. 249 

hydrates, 14. 246 

monohydrate, 14. 249, 250 

pentahydrate, 14. 249 

preparation, 14. 245 

properties, chemical, 14. 264 

physical, 14. 261 

tetrahydrate, 14. 249, 250 

tritaoctothydrate, 14. 260 

trihydrate, 14. 260 

sulphide, 14. 136, 140 

and cuprous sulphide, 3. 24 

complex salts, 14. 165 

formation, 14. 141 

nature, 14. 9, 137 

preparation, 14. 141 

properties chemical, 14. 1 67 

physical, 14. 147 

sulphite, 10. 311 

sulphoantimonato, 9 . 675 

sulphochromite, 11. 433 

sulphomolybdate, 11. 653 

sulphosilicate, 6. 987 

sulphotellurite, 11. 114 

sulphotimgstate, 11. 859 

tellurate, 11. 97 

tolluride, 11. 63 

tellurite, 11. 82 

tetraoarbonylbromide, 14. 121 

tetracarbonylchloride, 14. 27 


Ferrous tetracarbonyliodide, 14. 132 

tetrametaphosphate, 14. 398 

tetramminosulphate, 14. 274 

tetramolybdite, 11. 488 

tetrap 5 rridinoohloride, 14'. 28 

tetravanadate, 9 . 791 

tetritanitroxylbromide, 14. 121 

tetritanitroxylchloride, 14. 26 

thallium sulphite, 10. 312 

voltaite, 14. 363 

thallous selenate, 10. 882 

sulphate, 14. 300 

thiocarbonate, 6. 128 

thiophosphate, 8. 1066 

thiophosphite, 8. 1062 

thiopyrophosphate, 8. 1070 

thiosulphate, 10. 555 

titanium sodium trimetasilicate, 6. 843 

tourmaline, 6. 742 

triamminosulphate, 14. 274 

monohydrate, 14. 274 

tricalcium tetrametasilicate, 6. 405 

triferric oxide, 13. 807 

trihydrosulphatosulphate, 14. 273 

trimetaphosphate, 14. 398 

trioxydodecanitritohexaplatinite, 8. 

621 

trioxy sulpharsenate, 9 . 329 

tungstate, 11. 798, 801 

trihydrate, 11. 801 

ultramarine, 6. 590 

uranium yttrium metatitanato, 7. 59 

uranyl rare earth calcium pyrocolum- 

batotantalate, 9 . 906 

zinc chlorides, 14. 34 

hydrosulphate, 14. 298 

orthosilicate, 6. 909 

sulphate, 14. 297 

sulphide, 14. 167 

trisulphate, 14. 298 

dihydrate, 14. 298 

octodecahydrate, 14. 298 

(di)ferrous calcium aluininohydroxy diortho- 
silicate, 6. 919 

Ferrovanadium, 9 . 726 ; 13. 679 
Ferrovanite, 12. 529 
Ferro-wagnerite, 4. 388 
Ferrowolframites, 11. 798 
Ferruginous limestone, 3. 815 

manganese ores, 12. 160 

Ferrum arsenico mineralisatum, 11. 673 

calciforme, 11. 673 

candidum, 15. 178 

cum magnesio et terra calcarea arido 

aereo mineralisatum, 14. 355 

intractibile albicans spathosum, 14. 355 

liquidum, 13. 831 

mineralisatum, 12. 140 

nigricans spledens wolstersdorfi, 12. 

140 

reductum, 12. 768 ; 14. 303 

Ferryl barium ferric ferrous decametasili- 
cate, 6. 922 

chromate, 11. 309 

copper arsenate, 9 . 227 

metasilicate, 6. 921 

metatitanato, 7. 60 

(di)ferryl lead orthodisilicate, 6. 889 
Fettling, 12. 637 
Fettstein, 6. 669 
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Feuerblende, 9. 639 

Feuerstein, A 140 

Feux follets, 8. 803 

Fibroferrite, 12. 629 ; 14. 328, 333 

Fibrolite, 6. 466 

Fick’s law of diffusion, 1. 536 

Fiedlerite, 2. 15; 7. 737 

Field of force about molecules, 4. 187 

Fieldite, 9. 291 

Fierroso, 4. 697 

Figures, corrosion, 1. 611 

etch, 1. 611 

interference, 1. 610 

Fillowite, 3. 623 ; 8. 733 ; 14. 149, 455 
Finnemanite, 9. 5, 257, 262 
Fire, 1. 65, 69 

air, 1. 344 

astral, 1. 64 

blende, 3. 300 ; 9. 530 

(element), 1. 32 

elemental, 1. 64 

marble, 3. 815 

matter, 1. 384 

sacred, 1 . 59 

Fischaugenstein, 6. 368 
Fischerite, 5. 165, 366 ; 8. 733 
Fittig’s reaction, 6. 966 
Fixed alkalies, 2. 420 
Fixing soln., 13. 615 
Fizelyite, 9. 55 
Flajolotite, 9. 461 ; 12. 529 
Flame, 1. 56, 61 

electrical, 1. 882 

musical, 1. 127 

philosopher’s, 1. 126 

spectrum, 4. 7 

Flarnel, N., 1. 48 

Flames in nitrous oxide, 8. 396 

Flatus, 1. 61, 122 

Flavito, 12. 745 

Fleches d’amour, 7. 34 ; 13. 877 
Flours do Diane, 5. 2 

phosphoro, 8. 891, 940 

vitriol philosophique, 5. 2 

Fliegelstoin, 9. 3 
Fliegengift, 9. 3 
Flinkite, 9. 6, 220 ; 12. 149 
Flint, 6. 140 

clays, 6. 477 

Flints, liquor of, 6. 317 

oil of, 6. 317 

Float tin, 7. 394 
Flocculation colloids, 3. 536 
Flokite, 6. 748 
Flooring plaster, 3. 774 
Florencite, 7. 877 
Florentine diamond, 5. 711 
Flores antimonii, 9. 378, 420, 421 

vomitivi albi, 9. 504 

bismuthi, 9. 646 

cupri, 3. 70, 117 

jovis, 7. 395 

plumbi, 7. 563, 639 

salis ammonici martialos, 14. 98 

stannic, 7. 396 

sulfuris, 10. 3, 19 

zinoi, 4. 507 

Flos cobalti, 9. 228 

ferri, 8. 815 

Flotation of ores, 8. 22 
VOL. XVI. 


Flouring of mercury, 3. 498 
Flourspar, 3. 623, 688 
Flow lines, 12. 898 
Flowers of copper, 3. 70, 117 

sulphur, 10. 19 

tin, 7. 396 

Flue dust, 7. 603 
Fluellite, 2. 1 ; 5. 154, 300 
Fluid magnesia, 4. 361 
Flume, 3. 498 
Fluoadelite, 9. 258 
Fluoaluminates, 5. 303 
Fluoarsenates, 9. 235 
Fluoborates, 5. 125 

Fluoboryl lead barium calcium diorthotri- 
silicate, 6. 890 
Fluocerite, 5. 620, 637 
Fluochlore, 6. 619 
Fluochromio acid, 11. 365 
Fluocolumbates, 9. 851 
Fluodichromatos, 11. 365 
Fluodioxy tungstates, 11. 838 
Fluohypomanganites, 12. 342 
Fluomanganites, 12. 342, 347 
Fluomimetito, 9. 259 
Fluopentammines, 11. 403 
Fluoperborates, 5. 129 
Fluoperboric acid, 5. 129 
Fluopyromorphite, 7. 882 
Fluor, 2. 1 

acid, 2. 3 

apatite, 2. 1 

lapis, 2. 3 

Fluorencite, 5. 529 
Fluorescence spectrum, 12. 1 9 
Fluorescent spectrum, 4. 7 

X-rays, 4. 35 

Fluorides, 2. 137 

acid, 2. 138 

complex, 2. 738 

detection, 2. 135 

determination, 2. 1 35 

double, 2. 138 

etching tost, 2. 1 35 

hydroxy-, 2. 1 39 

oxy-, 2. 139 

— - — thermochemistry, 2. 218 

uses, 2. 134 

Fluorine, 2. 3, 4 

action acetone, 2. 13 

ammonia, 2. 12 

arsenic, 2. 12 

trichloride, 2. 12 

trifluorido, 2. 12 

trioxide, 2. 12 

borates, 2. 13 

boric oxide, 2. 12 

boron, 2. 12 

trichloride, 2. 12 

bromides, 2. 13 

bromine, 2. 1 2 

calcium carbide, 2. 3 

carbon, 2. 12, 13 

dioxide, 2. 13 

disulphide, 2. 1 3 

monoxide, 2. 13 

tetrachloride, 2. 13 

carbonates, 2. 13 

carbonyl chloride, 2. 13 

chlorides, 2. 13 

2 O 
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Fluorine action chlorine, 2. 11 

chloroform, 2. 13 

cj'anides, 2. 13 

cyanogen, 2. 13 

ethylene tetrachloride, 2. 13 

glass, 2. 12 

hydrofluoric acid, 2. 12 

hydrogen, 2. 11 

bromide, 2. 12 

chloride, 2. 12 

iodide, 2. 12 

sulphide, 2. 1 1 

iodides, 2. 13 

iodine, 2. 12 

metals, 2. 13 

nitrates, 2. 13 

nitrides, 2. 13 ^ 

nitrogen, 2. 12 

peroxide, 2. 12 

nitrous oxide, 2. 12 

oxides, 2. 13 

oxygen, 2. 11 

ozone, 2.11 

phosphates, 2. 13 

phosphides, 2. 13 

phosphorus, 8. 12 

oxyfluoride, 2. 12 

pentachloride, 2. 12 

pentafluoride, 2. 12 

pontoxide, 2.12 

trichloride, 2. 12 

selenium, 2. 11 

silica, 2. 12 

silicon, 2. 12 

tetrachloride, 2. 12 

sulphates, 2. 13 

sulphides, 2. 1 3 

sulphur, 2. 1 1 

dioxide, 2. 11 

sulphuric acid, 2. 11 

tellurhmi, 2. 11 

water, 2. 11 

atomic weight, 2. 13 

boiling point, 2. 10 

bromine compounds, 2. 113 

capillarity, 2. 10 

chlorine compounds, 2. 1 13 

colour, 2. 9 

decomposition voltage, 2. 10 

density (relative), 2. 10 

dispersion, 2. 10 

elementary nature, 2. 9 

expansion (thermal), 2. 10 

history, 2. 3 

in bones, 2. 2 

index of refraction, 2. 10 

iodine compounds, 2. 114 

magnetic susceptibility, 2. 114 

melting point, 2. 10 

mineral waters, 2. 2 

molecular weight, 2. 13 

occurrence, 2. 1 

preparation, 2. 7 

Arago’s process, 2. 9 

Moissan’s process, 2. 8 

Poulenoe and Meslans’ process, 2. 

9 

properties, chemical, 2. 10 

physical, 2. 9 

refraction, 2. 10 


Fluorine smell, 2. 9 

spectrum, 2. 10 

transport number, 2. 10 

Fluorite, 2. 1, 3 ; 8. 688 ; 12. 149 

stinking, 8. 692 

Fluorium, 2. 4 
Fluoroapatite, 8. 896 

barium, 8. 901 

strontium, 8. 901 

Fluorocuprates, 8. 166 

Fluoroheavy spar, 8. 802 

Fluoro-iodic acid, 2. 363 

Fluorspar, 2. 1, 3 ; 5. 630, 631 ; 7 . 896 ; 

12. 6 

catalysis by, 1. 487 

coloration, 8. 692 

cryolite-aluminia fusibility, 5. 167 

gp. gr., 5. 168 

fusibility, 5. 167 

stinking, 8. 692 

X-radiogram, 1 . 640 

Fluosilicates, 6. 934, 940, 944 
Fluostannates, 9 . 422 
Fluosulphonates, 10 . 684 
Fluosulphonic acid, 10 . 684 
Fluotantalates, 9 . 851, 914 
Fluotellurites, 11 . 98 
Fluotitanates, 7 . 69 ; 9 . 861 
Fluotitanites, 7 . 66 
Fluotitanous acid, 7 . 66 
Fluotrichromates, 11 . 366 
Fluovanadatapatito, 9 . 801 
Fluovanadimte, 9 . 801 
Fluozirconates, 7 . 137, 138 
Fluss, 2. 3 
Flusspath, 2. 3 
Flusssaure, 2. 3 
Flussspath, hepatic, 2. 1 

stink, 2. 1 

Flutherite, 12. 6 

Flux density of magnetism, 18 . 246 

Foetid limestone, 8. 815 

Fogs, chemical, 10 . 401 

Foie d’arsenic, 9 . 116 

Foliated tellurium, 8. 494 

Folgerite, 15. 6, 446 

Fondant de Rotrou, 9 . 420 

Fondon process extraction silver, 8. 303 

Fonte, 12. 708 

blanche, 12. 708 

en gneuso, 12. 708 

6pur6e, 12. 709 

grise, 12. 708 

malleable, 12. 709 

maz^e, 12. 709 

truitde, 12. 708 

Food-pastes, 18. 615 
Footeite, 2. 15 
Footeite, 8. 178 

Forbesite, 9 . 6, 232 ; 14 . 424 ; 15 . 6 
Force, 1 . 689 
Foresite, 4 . 206 ; 6 . 769 
Formaldehyde, 18 . 616 
Formatosodalite, 6 . 683 
Formic acid, 6 . 72 ; 18 . 613, 615 
Formula weight, 1 . 179 
Formula chemical compounds, 1. 223 

constitutional, 1. 206 

empirical for properties of solids, 1. 834 

graphic, 1.‘ 200 • 
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Formulae minerals, 1. 668 

mixed crystals, 1. 668, 670 

of compounds, 1 . 179 

structural, 1. 206 

Forsterite, 6. 384, 386 
Foshagite, 6. 363 
Fossil red ore, 12 . 530 
Fosterite, 12 . 629 
Foucheriie, 12 . 629 ; 14 . 411 
Foundry iron, 12 . 597 

metal, 4 . 671 

Fouqu^ite, 6. 721 

Fourmarierite, 12. 67 

Fourth state matter, 8. 936 ; 4 . 28 

Fouthmarierite, 12. 6 

Fowlerite, 6 . 391, 898 ; 12 . 149 

Fowler’s solution, 9 . 40 

Fractional crystallization, see crystallization 

electrolysis, 1 . 1039 

precipitation, see precipitation 

Fractionation, controlling, 6. 641 

Franckeite, 7 . 256, 283, 491 ; 9 . 653 

Franckenite, 9 . 343 

Francolite, A 896 

Frankfurt black, 5. 749 

Franklandite, 3. 623 ; 5. 4, 94 

Franklinite. 4 . 408 ; 5 . 296 ; 12 . 149, 529 ; 

18 . 917 

Fraunhofer’s lines, 4 . 5 
Frodricite, 9 . 291 
Free energy, 1 . 716 ' 

and entropy, 1 . 726 

path of molecules, 1. 748 

Freezing constant, 1 . 566 

curves, 1. 619 

mixture, Thilorier’s, 6. 33 

mixtures, 8. 701, 710 

point and molecular weight, 1. 565 

and osmotic pressure, 1 . 568 

vapour pressure, 1 . 665 

colloids, 1. 774 

determination, 1 . 567 

Beckmann’s process, 1 . 567 

pressure, 1. 457 

temperature, 1. 457 

Freiberg vitriolization process silver, 3. 305 

Freibergite, 9 . 291 

Freieslebenite, 7 . 491 ; 9 . 343, 651 

Freirinite, 9 . 162, 174 

French metal, 9 . 350 

Frenching, 9 . 360 

Frenzelite, 9 . 589 ; 10 . 694, 796 

Freyalite, 6. 615 ; 7. 185 

Friabilis magnesia terriformis, 12 . 267 

Friction-lights, 8. 1069 

Friedelite, 6. 896 ; 12. 149 

Frieseite, 14 . 193 

Frigidite, 9 . 291 ; 16. 9 

Fritscheite, 9 . 716 

Fritzoheite, 12. 5 

Frugardite, 6. 726 

Fruit juices, 18 . 613 

Fuchsite, 6. 606, 607 

Fuggerite, 6. 713 

FuHunite, 6. 812 

Fullencium, 6. 496 

Fuller’s earth, 6. 496 

Fullonite, 18. 877 

Fulminating gold, 8. 582 

platinum, lA 336 


Fulminating silver, 8. 381 
Fulminio acid, 4 . 993 
Fulminoplatinums, 16. 336 
Fume (lead furnace), 7. 503 

zinc, 4 . 411 

Fuming acids, 2. 190 

sulphuric acid, 10. 361 

Furnace, 4 . 701 

Aludel, 4 . 701 

blast, 12. 684 

(lead), 7. 502 

Bustamente’s, 4 . 701 

Catalan, 12. 582 

Corsican, 12. 582 

Czermak-Spirek’s, 4 . 701 

Flintshire, 7. 541 

fume, 9 . 90 

Jumbo, 7. 602 

Moffat hearth, 7. 502 

ore hearth (lead), 7. 502 

Pilz, 7. 503 

Raschette, 7. 503 

reverberatory, 8. 25 ; 7. 501 

Rossie, 7. 502 

Scotch hearth, 7. 502 

shaft (lead), 7. 502 

Litchfield’s, 4 . 701 

Novak’s, 4 . 701 

Scott’s, 4 . 701 

Furnaces, zinc, 4 . 413 
Fuscite, 6. 762 

Fusible white precipitate, 4 . 786, 845, 862 
Fusion curve, 1. 445 

heat of, 1. 426 

oxidizing, 3. 26 

reducing, 3. 26 


G 

Gabbro, 15. 9 
Gabbronite, 6. 569, 762 
Gabronite, 6. 669 
Gadilonite, 4. 206 
Gadolinia, 5. 502, 693 
isolation, 5. 686 

Gadolinito, 5. 508 ; 7. 185, 255, 896 ; 12. 529 
Gadolinium, 5. 686 

ammonium nitrate, 5. 695 

atomic number, 5. 690 

weight, 5. 690 

bromide, 5. 694 

carbonate, 5. 695 

chloride, 5. 693 

chloroaurate, 3. 595 

chloroplatinum, 16. 330 

chromate, 11. 288 

cobaltous nitrate, 14. 828 

dihydrotetraselenite, 10. 831 

dithionate, 10. 594 

fluoride, 5. 693 

hydrazine sulphate, 5. 695 

hydroxide, 5. 693 

hydroxy carbonate, 5. 695 

hyposulphite, 10. 183 

isolation, 5. 551 

magnesium nitrate, 6. 695 

manganous nitrate, 12. 446 

metaborate, 6. 104 

nickel nitrate, 16. 492 
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Oadolinium nitrate, 5. 695 

occurrence, 5. 686 

oxychloride, 694 

oxysulphato, 5. 694 

paratungstate, 11. 819 

potassium chromates, 11. 288 

properties, 5. 688 

• sesquoxide, 6. 693 

• silicododecatungstate, 6. 880 

sodium sulphate, 6. 694 

tungstate, 11. 791 

solubility of hydrogen, 1. 307 

sulphate, 5. 694 

sulphide, 5. 694 

sulphite, 10. 302 

dodecahydrato, 10. 302 

hexahydrato, 10. 302 

vanadate, 9. 775 

zinc nitrate, 5. 695 

Gageite, 6. 894 

Gahnite, 4. 408 ; 6. 154, 296 ; 6. 726 

Galacite, 6. 652 

Galactite, 6. 752 

Galapoctite, 6. 494 

Galbantirnonerz, 9 . -435 

Galen C., 1. 38 

Galena, 6. 713 ; 7. 491 

blendosa, 7. 797 

inanis, 4. 586 ; 5. 713 

pictoris, 5. 713 

j)8eudo-, 5. 713 

sterilis, 6. 713 

Galenite, 7. 780 

Galenobismuthite, 7. 491 ; 9 . 693 
Galenobismutito, 9 . 589 
Galenoceratite, 7. 852 
Gallic bromide, 5. 384 

chloride, 5. 383 

disulphate ammonium, 5. 385 

caesium, 5. 385 

potassium, 5. 385 

rubidium, 5. 385 

— ~ hydroxide, 5, 382 

iodide, 6. 384 

oxide, 5. 382 

sulphate, 5. 384 

sulphide, 6. 384 

thallous alum, 5. 467 

Galliferous zinc Blende, 7. 896 
Gallilei, Gallileo, 1. 47 
Gallium, 5. 373 

analytical reactions, 5. 380 

arsenate, 9 . 187 

arsenide, 9 . 68 

atomic number, 5. 381 

weight, 5. 381 

caesium selenate, 10. 870 

carbonate, 5. 386 

dibromide, 5. 384 

dichloride, 5. 383 

diiodide, 6. 384 

extraction, 5. 375 

fluoride, 6. 383 

halides, 6. 383 

history, 5. 373 

hydroxide, 6. 383 

iron alloys, 13. 557 

isotopes, 5. 381 

molybdate, 11, 563 

monoxide, 5. 382 


Callous nickel alloys, 15. 231 

nitrate, 5. 386 

nitrite, 8. 495 

occurrence, 5. 374 

oxide, 5. 382 

oxychloride, 5. 383 

phosphate, 5. 386 

properties, chemical, 5. 380 

physical, 5. 377 

selenate, 10. 869 

docosihydrate, 10. 869 

sesquioxide, 5. 382 

silicododecatungstate, 6. 880 

solubility of hydrogen, 1. 307 

sulphate, 5. 384 

sulphide, 5. 384 

— — sulphite, 10. 301 

thallous disulphate, 5. 467 

tribromide, 5. 384 

trichloride, 5. 383 

triiodide, 6. 384 

trioxide, 6. 382 

Gallitzonite, 4. 613 
Gallitzenstoin, 4. 613 
Gallous bromide, 5. 384 

chloride, 5. 383 

iodide, 6. 384 

oxide, 5. 382 

Galraei, 4. 408, 642 ; 6. 442 
Gahnoja, 6. 442 
Galvanized iron, 4. 495 
Galvanizing, 4. 494 

dry, 4. 454 

Gamma-rays or y-rays, 4. 86 
Gamsigradite, 6. 821 ; 12. 149 
Gangue, 3. 5 
Ganister, 6. 140 

bricks, 6. 289 

Ganomalite, 6. 888 ; 7. 491 ; 12. 149 
Ganomatito, 12. 529 
Ganophyllite, 6. 901 ; 12. 149, 150 
Garbyite, 9 . 318 
Garkupfer, 15. 19 
Garnet, 5. 155 

black, 6. 921 ; 7. 30 

Bohemian, 6. 815 

calcium ferric, 6. 921 

common, 6. 921 

manganese, 6. 901 

oriental, 16. 910 

precious, 6. 910 

schOrl-like, 7. 30 

Syrian, 6. 910 

X-radiogram, 1. 642 

yttria, 6. 921 

Garnets alkali, 6. 582 
Garnierite, 6. 933 ,* 7. 896 ; 15. 5 
Gamitic acid, 6. 295 
Garrisonite, 13. 629 
Garsohaumgraphite, 12. 859 
Gas, 1 . 122 

analogy hypotheses, osmotic pressure, 

1 . 557 

analysis, 1. 144 

and vapour, 1. 435 

caloareus, 6. 2 

carbonum, 6. 1 

ceUs, 1. 1033 

constant, 1. 161 

cuprous, 1. 123 



GENERAL INDEX 


565 


Gas detonating, 1. 137 

electrolytic, 1. 137 

equation, 1. 161, 754 

ferrous, 1. 122 

fluoborique, 5. 121 

fulginosum, 1. 122 

laws and osmotic pressure, 1. 543 

musti, 6. 1 

pingue, 1. 122 

sicum, 1. 122 

sylvestre, 1. 122 

uvarum, 6. 1 

vinorum, 6. 1 

Gases, Are molucules alike ? 1. 342 

density, 1. 175 

diffusion, 1. 338 

drying, 1. 288 

effusion, 1 . 342 

equilibrium, 1. 152 

kinetic theory, 1. 742 

— “ liquefaction, 1. 868 
— “ molecular heat, 1. 795 

of, effect of pressure, 1. 796 

temperature, 

1. 796 

pemianent, 1 . 869 

refractive index, 1. 681 

separation by diffusion, 1. 341 

- - solubility, and volume of solvent, 1. 

527 

effect of pressure, 1. 529 

in salt solutions, 1. 535 

of mixed, 1. 533 

specific gravity, 1. 175 

heat, constant ijrossuro, 1. 786, 

787 

volume, 1. 786, 787 

thermal effects, cornjjression, 1. 862 

expansion, 1. 862 

two specific heats, 1. 786 

Gastaldite, 6. 643 ; 12. 529 

Gaunajuatite, 10. 694 

Gavite, 6. 430 

Gay Lussac's law, 1. 171 

Gaylussite, 3. 622 

Gaz acide sulfureux, 10. 187 

fluoborique, 5. 126 

Gearksutite, 3. 623 ; 5. 154, 309 
Geber, 1. 40 

latin, 1. 40 

pseudo-, 1. 40 

Gedrite, 391. 396 

Geekis, 14. 183 

Gohlenito, 6. 713, 728 

Geikielite, 7. 3, 54 ; 12. 529 

Gel, 1. 771 

Gelbbleierz, 11. 566 

Gelbeisenerz, 14. 343 

Gelbeisenstein, 13. 886 

Gelberde, 6. 472 

Gelberz, 11. 1, 2 

Gemmahuzi, 6. 498 

Genthite, 6. 932 ; 15. 5 

Geocoronium, 8. 6 

Geocronite, 7 . 491 ; 9 . 545 

Geokronite, 9 . 343, 545 

Georgiadesite, 9 . 5, 263 

Gerhardtite, 3. 285 

German silver, 4. 671 ; 15. 208 

grades of bests, 15. 209 


German silver, grades of best-best, 15. 209 
extra white metal, 15. 

.209 

fifths, 15. 209 

firsts, 15. 209 

fourths, 15. 209 

— seconds, 15. 209 

special first, 15. 209 

special thirds, 15. 209 

white metal, 15. 209 

Germanic fluoride, 7. 268 

iodide, 7. 272 

oxide, 7. 265 

sulphide, 7. 274 

Germanite, 7. 255, 275 
Gormanites, 7. 265 
Germanium, 1. 261 ; 7. 254 

analytical rea(;tion, 7. 261 

atomic number, 7. 262 

weight, 7. 261 

bromide, 7. 271 

carbide, 5. 885 

carbonates, 7. 275 

chloride, 7. 269 

chloroform, 7. 263, 270 

copper sulpharsenite, 9 . 298 

difluorido, 7. 268 

diiodido, 7. 272 

dioxide, 7. 265 

discovery, 7. 254 

disulphide, 7. 274 

colloidal, 7. 274 

ele(;tronic structure. 7. 262 

extraction, 7. 256 

fluorides, 7. 268 

glass, 6. 522 

hydrides, 7. 263 

hydro trichloride, 7. 270 

hydroxide, 7. 265 

iodide, 7. 271 

iron alloys, 13. 576 

isotopes, 7. 262 

lead silver sulphaiitimonite, 7. 255 

sulphoantimonite, 9 . 552 

monosulphido, 7. 273 

colloidal, 7. 273 

— -- nitrates, 7. 275 

occurrence, 7. 254 

oxide, 7. 265 

oxychloride, 7. 271 

oxysulphide, 7. 274 

phosphate, 7. 275 

platinum alloys, 16. 211 

potassium sulphate, 7. 269 

-preparation, 7. 256 

properties, chemical, 7. 259 

physical, 7. 257 

sulpharsenite, 9 . 301 

sulphates, 7. 275 

— — sulphide, 7. 273 

tetrabromide, 7. 271 

tetrachloride, 7. 269 

tetrafluoride, 7. 268 

tetrahydride, 7. 263 

tetraiodide, 7. 272 

ultramarine, 6. 590 

Germanochloroform, 7. 270 
Germanoethane, 7. 264 
Gerrnanoformic acid, 7. 265 
Germanomethane, 7. 263 
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Germanomolybdic acid, 11. 605 
Gcrmanopropane, 7. 264 
Germanous fluoride, 7. 268 

hydroxide, 7. 266 

iodide, 7. 272 

phosphate, 7. 275 

oxide, 7. 265 

sulphide, 7. 273 

Germanyl chloride, 7. 271 
Germarite, 6. 392 
Gersbyite, 6. 370 

Gersdorfiite, 9 . 4, 310 ; 14. 424 ; 15. 5 
Geyserito, 6. 141 
Ghisa, 12. 708 

aflinita, 12. 709 

bianca, 12. 708 

grigia, 12. 708 

trotata, 12. 708 

Gialliolino, 9 . 457 
Giallo di barite, 11. 273 

stronziana, 11. 271 

Gibbs’ adsorption equation, 1. 854 

and Helmholtz’s equation, 1. 1038 

phase rate, 1. 444, 446 

Gibbsite, 6. 154, 155, 249, 273, 274 ; 8. 733 

Gieseckite, 6. 619 

Giftkies, 9 . 306 

Gigantolite, 6. 619 

Gignatolitc, 6. 812 

Gilbertite, 6. 600 

Gillespite, 6. 908 ; 12. 529 

Gillingite, 6. 908 ; 12. 529 

Gilpinite, 12. 5, 106 

Giltstein, 6. 430 

Gilumin, 6. 184 

Gioberito, 6. 427 

Gioborfcite, 4. 349 

Giolitti’s cement, 12. 737 

Giorgiosite, 4. 365 

Gismondite, 6. 575, 711 

Giufite, 6. 746 

Gjutjorn, 12. 708 

Gjutstahl, 12. 711 

Glaoe-du-fond, 1. 464 

Glacies maria?, 8. 761 

Gladite, 9 . 694 

Glagerito, 6. 495 

Glance oro, 3. 300 

spar, 6. 456 

Glantz, 5. 713 
Glantzkobolt, 9 . 308 
Glanzarsenikkies, 9 . 306 
Glanzersenstein, 18. 886 
Glanzmanganerz, 12. 238 
Glanzspath, 6. 456 
Glaser, C., 1. 52 
Glaserite, 2. 430, 657, 688 
Glaserz, 3. 300 
Glassy felspar, 6. 662 
Glaskopf, 18. 877, 885 
GlaskOpfe, 18. 774, 775 
Glass, 6. 520 ; 12. 19 

Bohemian, 6. 522 

borosilicate, 6. 622 

bottle, 6. 622 

catalysis by, 1. 487 

crown, 6. 622 

cryolitic, 6. 304 

crystal, 6. 622 

flint, 6. 622 


Glass hydrated, 6. 321 

Jena, 6. 622 

malleable, 6. 620 

manufacture, 6. 622 

muscovy, 6. 606 

ore, 8. 300 

permeability to gases, 1. 306 

oxygen, 1. 371 

phosphatosilicate, 6. 622 

potash-lead, 6. 622 

lime, 6. 622 

pots, 6. 622 

properties, physical, 6. 624 

ruby, 8. 564 

soda-lime, 6. 522 

solubility of hydrogen, 1. 309 

thallium, 6. 826 

toughened, 6. 631 

Glasses, germanium, 6. 622 

Glasspat, 2. 3 

GlassschOrl, 6. 911 

Glasstein, 6. 911 

Glasurite, 6. 907 

Glauber, J. R., 1. 52 

Glauberite, 2. 430 ; 8. 623, 805 

Glauber’s iron tree, 14. 10 

Glauchroite, 12. 149 

Glaucochroite, 6. 894 

Glaucodidymia, 5. 602 

Glaucodote, 9 . 4 ; 12. 629 ; 14. 424 ; 15. 9 

Glaucodotite, 9 . 309 

Glaueodymia, 5. 502 

Glaucolite, 6. 762 

Glauconite, 6. 582, 919 ; 12. 529 

soda, 6. 920 

Glauconitic limestone, 8. 815 
Glaucophane, 6. 391, 643 ; 12. 529 

lithia, 6. 644 

Glaueopyrite, 9 . 74, 308 

Glaucosiderit, 14. 390 

Glaze salt, 6. 514 

Glazed pig, 13. 668 

Glazerz, 3. 438 

Gleba, 10. 1 

Glimmer, 6. 604 

Glinkite, 6. 385 

Globosito, 14. 411 

Globulites, 1. 628 

Glockerite, 11. 630 ; 14. 328, 335 

Glossecollite, 6. 496 

Glottalite, 6. 762 

Gluci nates, see Beryllonates 

Glucine, 4. 206 

Glucinium, see Baryllium 

Glucinum, see Beryllium 

Glucose and hydrogen, 1. 304 

Gluhen, 12. 673 

Glycerol and hydrogen, 1. 304 

Glycerophosphoric acid, 8. 964 

Glycine, 4. 205 

Glycocol and hydrogen, 1. 304 
Glycozone, 1. 946 
Gmelinite, 6. 676 

potassium, 6. 735 

sodium, 6. 735 

Gneiss, 15. 9 
Gnomium, 14. 421, 526 
Goblet-fiend, 9 . 2 
Goethite, 12. 630 ; 18. 877 
a-, 18. 880 
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Goethite y-, 18. 880 

colloidal, 18. 887 

GOkumite, 6. 726 
Gogkelgut, 4. 613 
Gold, 8. 491 

allotropic, 8. 668 

alluvial, 8. 491 

aluminide, 5. 233 

aluminium alloys, 6. 233 

nickel alloys, 15. 231 

amalgam, 8. 494 ; 4. 696, 1027 

colloidal, 4. 1028 

ammonium amminophosphatomolyb- 

date, 11. 671 

sodium pyrophosphatohemihena- 

molyb^te, 11. 671 

and silver parting, 8. 608 

separation, 7. 608 

thallium, 5. 427 

antimonite, 9 . 432 

arsenate, 9 . 164 

arsenic alloys, 9 . 65 

atomic number, 8. 536 

weight, 8. 535 

azide, 8. 349 

barium thiosulphate, 10. 545 

bismuth alloys, 9 . 6.36 

black, 8. 531 ; 9 . 636 

borate, 5. 85 

bromides, 3. 605 

cadmium alloys, 4. 684 

distannide, 7. 384 

calx, 8. 579 

catalysis by, 1. 487 

cerium alloys, 5. 606 

chlorides, 3. 686 

chloroantimonate, 9 . 491 

chloroplatinate, 16. 327 

chloroplatinite, 16. 282 

chloroplumbite, 7. 730 

chromate, 11. 267 

chromium alloys, 11. 171 

cobalt alloy, 14. 532 

cobaltic aquOpontamminobrornosul- 

phate, 14, 796 

aquopentamminochlorosulphate, 

14. 794 

aquopentamminohexachloride, 

14. 661 

bisethylenediaminediammino- 

enneachlorido, 14. 668 

bisethylenediaminodiammino- 

hexachloride, 14. 668 

chloropentamminopentachloride, 

14. 666 

dibromotetramminotetrachlo- 

ride, 14. 729 

dichlorobispropylenediamine- 

tetrachloride, 14. 670 

dichloTotetramminotetrachlo- 

ride, 14. 669 

dichlorotetrapyridinetetrachlo- 

ride, 14. 669 

hexamminobromosulphate, 14. 

792 

hexamminochlorosulphate, 14. 

791 

sulphodiacetatobisethylenedi- 

aminechloride, 14. 671 
coinage, 8. 632 


Gold colloidal, 8. 664 

copper alloys, 8. 673 

silver-nickel alloys, 15. 206 

dialuminide, 5. 233 

diantimonide, 9 . 405 

dibromide, 8. 605 

dicadmium stannide, 7. 384 

dioxide, 8. 577, 679 

diplosis of, 1. 49 

distannide, 7. 371 

distribution, 3. 491 

disulphide, 8. 612 

disulphitototramminocobaltate, 10. 

317 

ditelluride, 11. 48 

extraction, 3. 496 

amalgamation process, 3. 455 

chlorination, 3. 499 

cyanide process, 8. 499, 604 

Faraday’s, 3. 554 

ferrous sulphide, 14. 167 

fluoride, 8. 685 

fulminating, 3. 682 

hall-marked, 3. 533 

hemialuminide, 5. 233 

hemiarsenide, 9 . 65 

hemibismuthide, 9 . 636 

hemimercuride, 4. 1028 

hemitelluride, 11. 48 

hernitriphosphide, 8. 841 

hoxabromocerate, 5. 645 

hexabromodidymato, 5. 645 

hexabromolanthanate, 5. 645 

hexabromosamarate, 5. 645 

hexachlorocerate, 5. 640 

hexachloropraseodymate, 5. 643 

highly purified, 3. 509 

history, 8. 296 

hydride, 8. 626 

hydrosols, 8. 657 

hypochlorite, 2. 271 

imitation, 4. 671 

iodate, 2. 342 

iridium alloy, 15. 750 

iron alloys, 18. 540 

lead sulphide, 7. 796 

sulphotellurantimonite, 11. 114 

magnesium alloys, 4. 669 

manganese alloys, 12. 205 

manganeside, 12. 205 

mercurious sulphide, 4. 957 

mining, 8. 495 

molybdate, 11. 560 

molybdenum alloys, 11. 622 

monamidodiphosphate, 8. 710 

monantimonide, 9 . 405 

monarsenide, 9 . 64 

monobromide, 8. 606 

monochloride, 8. 587 

monoiodide, 8. 608 

monophosphide, 8. 840 

monostannide, 7. 370 

inonosulphide, 8. 610 

monotellurido, 6. 49 

monoxide, 8. 677, 678 

mosaic, 4. 671 ; 7. 469 

muscovite, 7. 469 

native, 8. 493 

nickel alloys, 15. 203 

copper alloys, 15, 206 
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Gold nickel palladium alloys, 16. 652 

silicon alloys, 15. 231 

silver alloys, 16. 205 

nitrates, 3. 615 

nitride, 8. 101 

pentahydrated, 8. 101 

Niirnberg, 5. 234 

numbers, 3. 547 

occurrence, 3. 491 

ore, grey, 11. 1 

white, 11. 1 

orthosulpharsenate, 9. 320 

- — osmhmi alloy, 15. 697 

oxide ammoniacal, 3. 582 

' — oxides, 3. 577 

■ palladium alloys, 15. 646, see Palla- 

dium 

coi)j3cr alloys, 15. 648 

nickel alloy, 15. 648 

silver alloy, 15. 648 

zinc alloys, 15. 648 

parting cementation process, 3. 508 

pentahemimercurido, 4. 1028 

pentoxido, 3. 577, 579 

permanganite, 12. 277 

permonoBulphomolybdate, 11. 653 

phosphite, 8. 914 

placer, 3. 491 

plating, 3. 359 

])latinum alloys, 16. 201 

aluminium alloy, 16. 210 

chromium alloys, 16. 216 

copper alloys, 16. 205 

tungsten alloy, 16. 216 

iron alloys, 16. 219 

mercury alloys, 16. 205 

nickel alloys, 16. 220 

palladium alloys, 16. 225 

silver alloys, 16. 205 

aluminium alloy, 16. 210 

copper alloys, 16. 205 

zinc alloys, 16. 205, 207 

potassium amidosulphoiiate, 8. 642 

precipitation from cyanide soln., 3. 502 

properties, chemical, 3. 525 

physical, 3. 509 

purification, 3. 507 

purple, 7. 418 

oxide, 3. 578 

pyrosulpharsenate, 9 . 320 

red carat, 3. 532 

reef, 3. 491 

refining, 3. 507 

chlorination, 3. 507 

ciipellation, 3. 507 

electrolysis, 3. 507 

oxidation, S. 507 

sulphur izat ion, 3. 607 

rhodium alloys, 15. 565 

ruthenium alloy, 15. 510 

selenate, 10. 861 

selenide, 10. 774 

silicate, 6. 345 

silicates, 6. 340 

silicide, 6. 176 

silver alloys, 3. 675 

amalgam, 4 . 1029 

copper alloys, 3. 576 

relations, 3. 617 

monotelluride, 11. 49 


Gold silver telluride, 11. 46 

tellurobismuthite, 11. 62 

sodium alloy, 3. 671 

amminophosphatomolybdate, 11. ‘ 

671 

solubility of hydrogen, 1 . 305, 306 

Soviet, 3. 493 

standard, 3. 532 

sterling, A 532 

• suboxide, 3. 678 

sulpharsenite, 9 . 295 

sulphates, 3. 615 

sulphides, 3. 610 

sulphoantimonite, 9 . 542 

sulphoheptachloride, 10 . 647 

sulphomolybdate, 11 . 652 

sulphotungstate, 11 . 869 

• tellurate, 11 . 93 

tetraluminide, 5. 233 

tetramercuride, 4 . 1028 

totramminoxide, 3. 583 

tetrastannide, 7. 371 

tetroxide, 3. 577, 579 

thiocarbonate, 6. 1 25 

tin alloys, 7. 368 

trialuminide, 5. 233 

tribromide, 3. 606 

trichloride, 3. 686, 689 

triiodide, 3. 609 

trioxide, 3. 577, 579 

tnsulphide, 3. 613 

tritetritarsenide, 9 . 64 

uses, 3. 532 

white alloys, 15 . 651 ; 16 . 219 

world’s production, 3. 493 

X-radiogram, 1 . 641 

zinc alloys, 4 . 682 

zmcide, 4 . 682 

zirconium, 7. 116 

Goldfieldite, 11 . 2 
GoldgUitte, 7. 644 
Goldsc-heidewassor, 8. 618 
Goldschmidt and Wright’s law, 1 . 612 
Goldschmidtite, 11 . 2, 47' 

Golitzstein, 4 . 613 
Golle, 3. 296 
Gongylite, 6. 619, 812 
Gonnardite, 6. 768 
Goongardite, 9 . 695 
Gorceixite, 5 . 370, 529 
Gordaito, 14 . 346 
Goschenite, 4 . 204 
Goshenite, 6. 803 
Goslarite, 4 . 408, 613 ; 15 . 9 
Gottardite, 9 . 299 
Goyazite, A 623 ; 5 . 165 
Grangesite, 6. 624 
Grafio, 5 . 713 
piombino, 5 . 713 

ft *7 \ A. 

Graftonite, 12 . 454, 630 ; 14 . 412 
Grahamite, 6 . 392 ; 12 . 523 
Graham’s diffusion law and kinetic theory, 
1 . 744 

law of diffusion, 1. 340 

Grain growth, 12. 903 

size, 12. 903 

Gram-calorie, 1. 690 

molecule, 1. 392 

Gramenite, 6. 907 ; 12. 630 
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Grammatite, 6. 404 
Grammite, 6. 353 
Granaten, weisse of, 6. 648 
Granatite, 6. 909 
Granatus, 6. 714 
Grand Mogul diamond, 5. 711 
Grandidierite, 6. 917 
Grandite, 6. 714 
Granite, 7. 896 

ware, 6. 616 

Graphic tellurium, 3. 494 
Graphite, 6. 714, 790 ; 12. 859 

action of heat, 5. 725 

amorphous, 5. 720 

carbon, 5. 895 

colloidal, 5. 753 

genesis, 5. 738 

in iron (steel), 12. 800 

separation, 13. 800 

metal, 7. 362 

nickel, 5. 900 

occurrence, 5. 716 

properties, physical, 5. 755 

sphoroidization, 12. 725 

supercooled, 12. 8(^2 

X-radiogram, 1. 642 

Graphitic acid, 5. 828 
Graphitito, 5. 720 
Graphititis, 13. 445 
Graphitization, 12. 714; 13. 445 
Graphitoid, 5. 718 
Grajihon, 6. 719 
Graphtonito, 12. 149 
Grastite, 6. 622 
Graubraunstein, 12. 238 
Graubraunstoinorz, 12. 238 
Grauerts, 9 . 291 
Graugolderz bliitterige, 11. 1 
Graugiiltigerz, 9 . 291 
Graukobaltorz, 14. 750 
Grauinanganerz, 12. 238, 245 
Gravitation, 1. 292 
Gravity, 1. 785 

acceleration of, 1. 693 

Greases, 13. 613 
Greece, 1. 29 
Green earth, 6. 920 

- hexahydratc, 11. 422 

john, 3. 688 

span, 3. 270 

ultramarine, 6. 591 

vitriol, 14. 245, 248 

Greenalite, 6. 907 

Greenlandite, 9 . 906 

Greenockite, 4. 409, 587 

Greenovito, 6. 830 ; 7. 3 ; 12. 141, 149 

Greenstone, 6. 405 

Gregorito, 9 . 704 

Grenat, 6. 714 

Fahlun, 6. 910 

r^sinite, 6. 921 

S3rriam, 6. 715 

Grenats blancs, 6. 648 
Grengesite, 6. 624 ; 12. 530 
Gres de Thiviers, 13. 783 
Grey cobalt ore, 14. 424 

gold, 13. 641 

pig iron, 12. 696 

Grignard’s reaction, 6. 966 
Griphite, 12. 465 


Griqualandite, 6. 913 

Gris larnelleux, 11. 1 

Grochanite, 6. 622 

Grochanites, 6. 621 

Groddeckito, 6. 734 

Groppite, 6. 812 

Groroilito, 12. 149, 267 

Grossular, 6. 714, 715 

Grothite, 6. 840 ; 7. 3 

Grotthus’ chain hypothesis, electrolysis, 1. 

969 

Grotto di alumo, 5. 342 

Groups of elements, 1. 255 

Grove’s cell, 1. 1028 

Growing face of crystals, 1. 629 

Growth of crystals, 1. 623 

Griinbleierz, 7. 883 

Griinoison’s formula, 1. 834 

Griinorite, 12. 630 

Griinlingito, 9 . 589 ; 11. 2, 60 

Grunerde, 6. 920 

Grunerito, 6. 912 

Guadalcazarite, 4. 957 ; 10. 780 

Guadalcazite, 4. 697 ; 10. 780 

Guanajuatite, 10. 795 

Guanajucitite, 9 . 589 

Guanidine arsenitomolybdates, 9. 131 

bromoplatinate, 16. 376 

disulphatochromiato, 11. 451 

hypophosphate, 8. 932 

manganous disulphate, 12. 416 

parasulphoinolybdato, 11. 651 

phosphitohoxamolybdate, 8 . 919 

salt, 12. 461 

salts, 16. 314 

sulphomolybdate, 11. 651 

sulphovanadatomolybdate, 11. 652 

uranyl disulphato, 12. 109 

Guanidiniurn bromopalladate, 15. 677 

bromosmate, 15. 723 

chloroiridate, 15. 771 

chloropalladite, 15. 670 

chloropeiTuthenite, 15. 533 
chlororhodate, 15. 580 

- — chlorosmate, 15. 719 

- dichlorobisdimethylglyoximorhodito, 

15. 577 

ferric paratungstate, 11. 820 

pentafluoforrate, 14. 8 

salt, 11. 667 

- — thoridocamolybdato, 11. 598 

triohloropalladite, 15. 671 

Guanite, 4. 384 

Guarinito, 5. 531 ; 6. 857 ; 7. 3, 100 

Guarnaccino, 6. 715 

Guayacanite, 9 . 318 

Gudmundite, 12. 149, 530 

Guejarite, 9 . 343, 536, 537 

Giimbelite, 6. 600 

Guignot’s green, 11. 188 

Guildite, 14. 328, 347, 351 

Guitermanite, 7. 491 ; 9 . 4, 299 

Guldberg and Waage’s law, 1. 300 

Guldborg’s equation of state for solids, 1. 

836 

Gulth, 3. 296 

Gummispath, 7. 877 

Gummite, 6. 494 ; 7. 491 ; 12. 5, 52 

Gun-cotton, 2. 829 

metal. Admiralty, 4. 67 1 
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Gun metals, 7. 347 
Gunnarite, 15. 5, 445 
Gunpowder, 2 . 820, 825 
Gurhofite, 4. 371 
Gurolite, 6. 362 
Gusseisen, 12. 708 

schmiedbares, 12. 709 

Gussstahl, 12. 711 
Gutzeit's test, 9. 39 
Gymnite, 5. 531 ; 6. 420, 423 

iron, 6. 423 

nickel, 6. 932 

Gypsum. 2. 430 ; 8. 623, 760 

arte factum, 8. 762 

dehydration, 8. 767 

rehydration of dehydrated, 8. 767 

spathosum, 8. 620 

uses, 8. 802 

X-radiogram, 1. 642 

Gyrolite, 6. 362 


H 

Haarkies, 15. 435 

Habit of crystals, 1. 597, 598 ; 6. 670 

adularia, 6. 670 

Baveno, 6. 674 

sanidine, 6. 670 

prismatic, 1. 597 

tabular, 1. 597 

Hackmanite, 6. 583 
Haddainite, 9. 839 
Htemafibrite, 9. 219 
Haamatito, 7. 896 ; 13. 774, 874 

brown, 18. 886 

columnar, 18. 775 

compact, 18. 775 

fibrous, 13. 775, 785 

hoinisphooricus, 18. 885 

micaceous, 18. 775 

red, 18. 774, 775 

specular, 13. 774, 775 

Hsematolite, A 155 ; 9. 220 
Haematophanite, 12. 530 ; 18. 922 ; 14. 105 
Haeriuitostibirte, 9. 460 
Haemoglobin, 6. 11 
Haematites, 12. 139, 530 

X-radiogram, 1. 642 

Haff sickness, 9. 43 
Hafnefiordite, 6. 693 
Hafnia, 7. 166 

extraction, 7. 167 

Hafnium, 5. 708 ; 7. 166 

atomic weight, 7. 1 72 

history, 7. 166 

iodide, 7. 172 

nitride, 8. 120 

occurrence, 7. 166 

oxalate, 7. 172 

oxychloride, 7. 172 

phosphide, 8. 847 

properties, 7. 170 

salicylate, 7. 172 

salts, 7. 170 

selenide, 10. 784 

sulphate, 7. 172 

sulphide, 7. 172 

tetrachloride, 7. 172 

thorium zirconium orthosilicate, 7. 167 


Hafnyl chloride, 7. 172 

dihydrophosphate, 7. 172 

hydrophosphate, 7. 172 

metaphosphate, 7. 172 

Hagatalite, 12. 6 

Hagemannite, 5. 309 

Hahnemann’s soluble mercury, 4. 988 

Haidingerite, 8. 673 ; 9. 5, 169, 553 

Hainite, 6. 855 ; 7. 3, 100 

Hair-scdt, 14. 299 

Halazone, 2. 97 

Halide salts, 2. 1 

Halides, 2. 1 

Halite, 2. 15, 430, 522 

Halitus, 1. 122 

Hall effect with electrolytes, 1. 982 

marked gold, 8. 533 

Hallite, 5. 338 ; 6. 609 
Halloysite, 6. 493 
Halobolite, 12. 149 
Halogenosulphonates, 10. 684 
Halogenosulphonic acids, 10. 684 
Halogens, 2. 1 

binary compounds, 2. 113 

Haloid salts, 2. 6 
Halotrichine, 14. 299 

Halotrichite, 6. 1.54, 333 ; 12. 530 ; 14. 299 
Hamartite, 5. 522 
Harnbergite, 4. 206 ; 6. 4, 95 

X-radiogram, 1. 642 

Hamlinite, 4. 206 ; 5. 370 ; 7. 877 ; 8. 733 

Hammarite, 9. 695 

Hammer slag, 12. 637 

Hammochryos, 6. 604 

Hammoniacum, 8. 144 

Hamphirite, 6. 431 

Hancockite, 6. 722 ; 7. 491 ; 12. 149 

Hanksite, 2. 656 

Hannayite, 4. 252, 385 ; 8. 733 

Haplome, 6. 921 

Haplotypite, 7. 57 

Harborite, 14. 411 

Hard finish plasters, 8. 776 

head, 7. 289 

lead, 8. 311 

X-rays, 4. 33 

Hardening, 12. 675 

carbon, 5. 895 

theories of, 12. 682 

allotropic, 12. 682 

amorphous state, 12. 683 

carbo-allotropic, 12. 684 

carbon, 12. 684 

distorted lattice, 12. 688 

fine-grained, 12. 687 

interstrain, 12. 685 

slip interference, 12. 685 

solid solution, 12. 684 

stress, 12. 686 

Bubcarbide, 12. 684 

Hardenite, 12. 830 
Hardness, 2. 453 ; 18. 14 

abrasive, 18. 26 

and isomorphism, 1. 657 

Hardy’s rule precipitation oolloids, 2. 643 
Hardystonite, 6. 444 
Harkise, 15. 435 
Harmonicon, chemical, 1. 127 
Harmotome , 8. 625 ; 6. 575, 738, 766 
baryte, 6. 766 
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Harmotome calcium, 6. 736, 766 

potassium, 6. 767 

sodium, 6. 767 

Harmotomic acid, 6. 295, 767 

Harringtonite, 6. 749 

Harstigite, 6. 896 ; 12. 149 

Hartbraunstein, 12. 236 

Harten, 12. 675 

Hartmannite, 9 . 415 

Hartmann’s lines, 12. 898 

Harttantalerz, 9 . 906 

Hartungskohlenstoff, 12. 860 

Hastingsite, 6. 821 ; 12. 530 

Hatchettolite, 5. 519; 9 . 839, 867, 904; 

12. 5 

Hauchecomite, 9 . 589 ; 14. 424 ; 15. 5 
Hauerite, 12. 149, 398 

X-radiogram, 1. 641 

Haiiyne, 6. 580, 584 
Hau5mite, 6. 584 
Haiiy’s law, 1. 594 

rational indices, 1. 615 

Haughtonite, 6. 605, 609 

Hauscolite, 7. 797 

Hausmannite, 12. 149, 231 

Haut foumeau, 12. 585 

Hautefeuillito, 4. 382 

Haydenite, 6. 729 

Hayosine, 5. 92 

Haytonte, 6. 449 

Head of band spectrum, 4. 7 

Heat, atomic, 1. 798, 811, 812, 813 

and atomic weights, 1. 804 

Debye’s theory, 1. 815 

effect of pressure, 1. 799 

temijeraiiire, 1. 801 

Einstein’s theory, 1. 811 

fusion and coefficient expansion, 1. 837 

vitration frequency, 1. 833 

mechanical equivalent, 1. 693 

molecular, 1. 805 

of gases, 1. 795 

effect of pressure, 1. 

796 

ture, 1. 

796 

of combustion, 1. 710 

fusion, 1. 426 

and freezing point, 1, 440 

ionization, 1. 1007 

reaction, 1. 698 

and allotropism,, 1. 700 

isomerism, 1. 700 

in solution, 1/ 700 

temperature coefficient, 1. 

702 

solution and osmotic pressure, 1. 

547 

vaporization, 1. 426 

and surface tension, 1. 851 

external, 1. 427 

internal, 1. 427 

resisting alloys, 18. 457 

specific and surface tension, 1. 852 

Debye’s theory, 1. 815 

gases, constant pressure, 1. 786, 

787 

volume, 1, 786, 787 

of molecules, 1. 832 


Heat, specific, of molecules, solids, 1. 798 

theorem, Nernst’s, 1. 735 

treatment, 12. 673 

vaporization and boiling point, 1. 440 

work value of, 1. 719 

Heating curve, 1. 450 
curves, 1. 518 

Heats, molecular, and atomic weights, 1. 807 

Heavy spar, 8. 762 

Heazlewoodite, 15. 5, 445 

Hebetine, 6. 438 

Hebronite, 5. 367 

Hecatolite, 6. 663 

Hectorite, 6. 821 

Hedenbergite, 6. 390, 915 ; 12. 530 

mangano-, 6. 915 

titanO', 6. 916 

Hedyphane, 7. 491 ; 9 . 5, 261, 262 

Heintzito, 5. 4, 99 

Hoinzite, 2. 430 

Helides, 4. 156, 157 

Helidor, 6. 803 

Heliolite, 6. 663 

Heliophyllite, 9 . 258 

Heliotrope, 6. 139 

Helium, 7. 889 

atom, 4. 169 

atomic weight, 7. 947 

electronic structure, 7. 949 

front radium, 4. 97 

history, 7. 890 

hydride, 7. 945 

isotopes, 7. 948 

metastablo, 7. 922 

occurrence, 7. 892 

preparation, 7. 902 

properties, chemical, 7. 941 

physical, 7. 906 

Hellandito, 5. 512 ; 12. 149 
Helmholtz and Gibbs’ equation, 1. 1036 

double layer, 1. 1016 

equation, 1. 720 

strain hypothesis, electrolysis, 1. 971 

Helminthe, 6. 622 
Helmont, J. B. van, 1. 51 
Helvetan, 6. 609 
Helvino, 6. 382 

Helvite, 4. 206 ; 6. 382 ; 12. 149 
Hemafibrite, 9 . 219 ; 12. 149 
Hematite, 18. 775 
Hematolite, 9 . 220 ; 12. 149 
Hematostibiite, 9 . 460 ; 12. 149 
Hematostibnite, 9 . 343 
Hemichaleite, 9 . 690 
Hemihedral symmetry, 1. 613 
Hemihydrate, 9 . 818 
Hernihydrated mercurous nitrite, 8. 492 
Hemimorphite, 4. 408, 642, 643 ; 6. 442 

X-radiogram, 1 . 642 

Henametaphosphimic acid, 8. 720 
Henathiosulphate sodium silver acetylide, 
10. 540 

Hengleinite, 14. 424 ; 15. 5, 449 
Henicosihydrate, 9 . 211 
Henryite, 11. 2 

Henry’s law, kinetic theory of, 1. 531 

(solution of gases), 1. 527 

Henwoodite, 5. 155 ; 8. 733 ; 9. 5 
Hepar sulphuris oalcarem, 8. 740, 757 
Hepatinerz, 6. 343 
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Hepatopyrites, 14 . 200 
Heptaohlorodibismuthous acid, 9 . 667 
HeptachloromolybdouB acid, 11 . 618 
Heptacosihydrato, 9 . 211 
HeptadecamolybdouB acid, 11 . 618 
Heptahydrododocamolybdates, 11 . 582 
Heptahydrododocatungstatcs, 11 . 773 
Heptahydrosilicodwatungstic acid, 6. 881 
Heptamercuriainrnoniumtetraiodide, 4 . 924 
Heptametaphosiihimic acid, 8 . 716 
Heptamolybdates, 11 . 591 
Heptaphosphonitrilic chloride, 8 . 724 
HeptaBulphatos, 10 . 448 
Hepterophosphoric acid, 8 . 992 
Horacleitus, 1 . 32 
Hcrapathito, 4 . 625 
Hercules metal, 15 . 225 
Horcynite, 5 . 154, 297; 11 . 199; 12 . 5.30; 
is. 919 

Herderite, 2 . 2 ; 3 . 623 ; 4 . 206, 247 ; 8 . 733 

Horinannite, 6 . 897 ; 9 . 906 

Hermes Trismegisters, 1. 24 

Hermesite, 4 . 697 ; 9 . 4, 291 

Hermite’s fluid, 2 . 96 

Hero, 1. 37 

Herrengrundite. 3. 265, 266, 812 
Herrorite, 4 . 643 
Herschelite, 6. 729 
Hersehel’s (srystals, 3 . 757 
Hesiod, 1 . 19, 31 

Hess’ law of ln^at of reaction, 1. 708 

— therrnonoiitrahty, 1 . 1007 

Hossenbergito, 6. 381 
Hessite, 3.'300, 494 ; 11 . 2, 46 
Hossonite, 6. 715 
Hetaerolite, 12 . 149, 242 
Hetairite, 12 . 242 
Heterocline, 6. 8il7 
Hoterogoiiite, 14 . 424, 586 
Heterokline, 12 . 236 
Heteromerito, 6. 726 
Heteromorphite, 7 . 491 ; 9 . 547 
Heteropolyacids, 6. 866, 867 
Heteropolysulifliates, 10 . 440 
Heterosito, 2 . 426 ; 12 . 403, 530 
Hotopazoto, 12 . 530 
Heubachite, 14 . 421, 586 ; 15 . 5 
Heulandite, 6. 575, 755 

ammonium, 6. 757 

potassium, 6. 757 

sodium, 6. 757 

Heulanditic acid, 6. 295, 755 
Heuslen’s alloys, 12 . 194, 21 1 
Hewetite, 9 . 715 
Hewettite, 9 . 770 
Hexa-antipyrino-salts, 11. 402 
Hoxaboron, decahydride, 5. 36 

dodecahydride, 5. 36 

Hexabromodimethyl trisulphide, 6. 93 
Hexabromodisilane, 6. 981 
Hexabromosilicoethane, 6. 9B1 
Hexacarbamides, 11. 401 
Hoxacotatodihydroxytriammines, 11. 408 
Hexacetatodihydroxytripyridines, 11. 408 
Hexachlorochroinic acid, 11. 386 
Hexachlorodimethyl disulphide, 6. 93 

trisulphide, 6. 93 

Hexachlorodisilane, 6. 960, 971 
Hexachlorodisiloxane, 6. 974 
Hexachlorododecamminodisilano, 6. 972 


Hexachloroperrhodites, 16 . 677 
Hexachlorosilicoethane, 6 . 960, 971 
Hexachlorostannitea, 7 . 429 
Hexacosiboron hexatriacontihydride, 5. 36 
Hexadecavanadatos, 9 . 202 
Hexaethylsilicoethane, 6 . 226 
Hexaformatodihydroxy-salts, 11 . 409 
Hexagonal system, 1. 617 
Hexagonite, 6 . 404 ; 12 . 149 
Hexahedrites, 12 . 528 

Hexahydroarsenatoenneamolybdates, 9 . 210 
Hexahydroctosiltridecoxane, 6. 232 
Hexahydrododecamolybdates, 11 . 582 
Hexahydrododecatungstates, 11 , 773 
Hoxahydrohexaboric acid, 5. 47 
Hexahydrohexamolybdates, 11 . 582 
Hexahydrohexatungstates, 11 . 773 
Hexahydro-octoboric acid, 5. 47 
Hoxahydrotetraboric acid, 5. 47 
Hexahydroxydodecammines, 11 . 409 
Hexahydroxyplatinic acid, 16 . 245 
Hexahydroxyplumbic acid, 7 . 685 
Hoxahydroxysexiesothylened iaminos, 1 1 . 

409 

Hexaiododisilane, 6. 984 
Hoxaiodosilicoe thane, 6. 984 
Hexarnotaphosphates, 8 . 988 
Hexamctaphosphimic a(;id, 8 . 719 
Hexamethylsilicoethanc, 6. 226 
Hexamminos, 11 . 400 
Hcxarnolybdates, 11 . 582, 591 
Hexai)henylsilie-oothane, 6. 226 
Hoxaphosphoheptanitrilic chloride, 8 . 724 
Hexaphosphonitrilic chloride, 8 . 724 
Hexapropionatohydroxyfluoro-salts, 11 . 409 
Hoxaquo-salts, 11 . 402 
HoxasiJano, 6 . 225 
Hexasilicane, 6 . 225 

Hexasodiurn manganous totrasulphato, 12 . 

416 

Hoxasulpharnido, 8 . 250 
Hexasulphates, 10 . 448 
Hexasulphitodicobaltic acid, 10 . 315 
Hexatellurous acid, 11 . 77 
Hexathionates, 10 . 628 
Hexathionic acid, 10 . 628 
Hexatungstates, 11. 773 
Hexaurea salts, 11 . 401 
Hoxa vanadates, 9 . 202 
Hexavanadic acid, 9 . 753 

- acid, 9 . 758 

tetrabasic, 9 . 758 

Hexavanadyl ammonium tetrasulphite, 10 . 

306 

potassium tetrasulphite, 10 . 305 

thallium tetrasulphite, 10 . 305 

Hexerohexaphosphoric acid, 8 . 992 
Hexeropolyvanadic acid, 9 . 758 
Hexitos, 6. 312 

n-hexolcholinechloroplatinate, 16 . 312 
Hexolcupric chloride, 3 . 178 
Heynito, 12 . 842 
Hi^rnium, 4. 68 
Hiddenite, 2 . 426 ; 6 . 640 
Hielmite, 5. 516 ; 12 . 149 
Hioratite, 2 . 2 ; 6 . 946 
Higginsite, 9 . 5, 174 
High-speed steels, 13 . 634 
Hilgenstockite, 8. 903 
Hillangsite, 6. 917 
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Hillebrandite, 6. 358 
Himbeerspat, 12 . 432 
Hinsdalite, 7 . 491, 897, 878 
HiOrldahlite, 7 . 100 
Hiortdahlite, 6. 855, 857 
Hippocrates, 1 . 32 
Hiranya, 8. 296 
Hisingerite, 6 . 908 ; 12 . 530 

mangan-, 6. 908 

Hislopito, 3. 814 
History of chemistry, 1 . 1 

kinetic theory, 1 . 767 

Hitchcockite, 5 . 155 ; 7 . 877 
Hittorf’s transport numbers, 1 . 985 
Hjelmite, 5. 516 ; 9 . 839 ; 12 . 6 
Hoar-frost curve, 1 . 444 
Hochofen, 12 . 585 
Hodgkinsonite, 6. 894 
Hoeferite, 6 . 907 ; 18 . 530 
HOgbomite, 5 . 298 ; 7 . 3, 57 
Hoemafibrite, 9 . 5 
Hcematolite, 9 . 5 
Hoemesite, 4 . 252 ; 9 . 5, J76 
Hoffmannite, 9 . 73 

Hofmann and Marburg’s theory rnercmry- 
nitrogen compounds, 4 . 785 
Hofmann’s process vapour density, 1 . 185 

vitriolization process silver, 3. 305 

Hohlspath, 6. 458 
Holirnannite, 14 . 332 
Hokutolite, 7. 821 
Holdenito, 9 . 221, 222 
Hollandito, 12 . 149, 279, 530 
Hollands, 2 . 243 
Hotlines, 4 . 698 
Holmia, 5. 702 

isolation, 5. 696 

Holmite, 6. 816 
Holmium, 5. 498, 696 

atomic number, 5. 700 

weight, 5. 699 

carbide, 5. 873 

chloride, 5. 703 

hydroxide, 5. 703 

isolation, 5 . 553 

nitrate, 5. 704 

occurrence, 5. 696 

oxide, 5. 702 

properties, 6. 698 

solubility of hydrogen, 1 . 307 

sulphate, 5. 703 

Holmquisite, 6. 644 
Holmquistite, 12 . 530 
Holohedral symmetry, 1 . 613 
Holosiderites, 12 . 523 
Homberg’s phosphorus, 3. 697, 740 
Homichlin, 14 . 208 
Homilite, 5. 4, 514 ; 6. 450 
Homitite, 12 . 630 
Homoeomerise, 1 . 33 
Homogeneous substances, 1 . 86, 95 
Homologous spectra, 4 . 13 
Homomorphism, 1 . 663 
Hooke’s law, 1 . 819 
Hopcalcite, 5. 945 
Hopeite, 4 . 408, 658 ; 8. 733 

a, 4 . 668 

jS, 4. 668 

Horbachite, 14 . 136, 758 ; 15 . 5 
Horn lead, 7 . 706, 862 


Horn mercury, 4. 798 

quicksilver, 4 . 697, 798 

silver, 2. 15 ; 3. 300, 390 

Hornblende, 6. 391, 821 ; 12. 149 

asbestos, 6. 426 

Labrador, 6. 391 

soda, 6. 916 

Hornmangan, 6. 897 
Hornstein, 6. 821 
Hornstone, 6. 140 
Horse-flesh ore, 12. 630 

radish cream, 13 . 615 

Horsfordite, 8 . 7 ; 9 . 343 
Hortonolite, 6 . 386, 908 ; 12 . 149 
Hot-cast porcelain, 5. 304 

metal, 12. 709 

working steel, 12. 670 

Houghite, 4. 376 ; 5. 296 
Howlite, 5 . 4 ; 6. 451 
Hudsonite, 6. 821 ; 12 . 530 
Hubnerite, 11 . 678, 798 ; 12 . 149 
Hugolite, 7 . 491 ; A 778 
Huelvite, 6 . 899 ; 12 . 433 
Hiittonborgito, 9. 73 
Huile de tartre, 4. 250 
Hullite, 6. 624 
Humboldito, 6. 449 
Humbolditite, 6. 752 
Humidity, 8 . 6 

absolute, 8. 9 

relative, 8. 9 

— specific, 8. 9 
Hurnite, 6. 813 
Hunterite, 6. 495 
Huntilite, 4 . 698 ; 9 . 4, 64 
Hureaulite, 4 . 660 ; 8 . 733 ; 12 . 149, 448, 
452 

Hurka, 2 . 711 
Huronite, 6. 693 
Hussakite, 5. 528 

Hutchinsonite, 5 . 406 ; 7 . 491 ; 9 . 4, 30 
Hverlora, 6. 921 
Hversalt, 12 . 530 ; 14 . 299 
Hyacinte blanche de la Somma, 6. 762 

de Visuvo, 6. 726 

volcaniquo, 6. 726 

Hyacinth, 7 . 98, 100 
Hyacinthe blanche, 6. 766 

cruciformo, 6. 766 

Hyacinthica figura, 6. 766 
Hyacinthine, 6. 726 
Hyacinthus, 7 . 98 

octodecahedricus, 6. 726 

Hyalite, 6. 141 

Hyalophane, 3 . 625 ; 6. 662 

Hyalosiderite, 6. 908 

Hyalotecite, 6. 889 

Hyalotekite, 7. 491 

Hydracids, 1 . 386 

Hydrargillite, 5. 154, 274 

Hydrarg 5 rri subchloridi ungentum, 4. 813 

Bubchloridimi, 4 . 813 

Hydrarg 5 nmm, 4. 695 
Hydrargyrus calcinatus rubor, 4. 771 
Hydrated corous selenide, 10 . 782 

load manganite, 12 . 242 

lime, 3 . 673 

salt, 1. 397 

salts, 1 . 498 

vapour pressure, 1. 501 
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Hydrates, 1. 397, 498 

chemical, 7. 129 

colloidal, 7. 129 

distinction hydroxides, 1. 499 

Hydraulic mining, 8. 496 
Hydrazine, 8. 308 

amidosulphonate, 8. 641 

ammonium dihydrohypophosphate, 8. 

933 

analytical reactions, 8. 320 

anhydrous, 8. 310 

arsenochlorido, 9 . 242 

bisdihydrophosphate, 8. 328 

bromoplatinate, 16. 376 

carbonate, 8. 327 

carboxylatedihydrazinato, 8. 317 

cerium sulphate, 5. 659 

chloroacetatobismuthite, 9 . 682 

chromium sulphate, 11. 454 

chromous sulphate, 11. 435 

cobaltous disulphate, 14. 774 

hydrazinochloride, 14. 637 

tetrachloride, 14. 637 

constitution, 8. 320 

copper selenate, 10. 859 

cupric nitrate, 8. 286 

sulphate, 8. 256 

cuprous thiosulphate, 10. 530 

dibromide, 8. 324 

dichloride, 8. 323 

diphoride, 8. 323 

dihydrohypophosphate, 8. 932 

dihydrophosphate, 8. 328 

diiodide, 8. 324 

dinitrate, 8. 327 

dinitrite, 8. 473 

disulphate, 8. 325 

disulphinic acid, 8. 314 

disulphuric acid, 8. 314 

dithionate, 10. 583 

ditritaiodide, 8. 324 

ferrohoptanitrosyltrisulphide, 8. 441 

fluosilicate, 6. 946 

fluotitanate, 7. 70 

gadolinium sulphate, 6. 695 

hoxachloroantimonite, 0. 479 

hexachlorobismuthite, 9. 666 

hexahydrododecaborate decahy- 

drated, 5. 81 

hydrate, 8. 310 

hydrazinocarboxylate, 8. 682 

hydrazinomonosulphonate, 8. 683 

hydrodisulphate, 8. 326 

hydrodithionate, 10. 583 

hydrophosphite, 8. 912 

hydrosulphate, 8. 325 

hydrosulphide, A 337 

lanthanum sulphate, 5. 669 

lead sulphuryl hydrazide, 8. 666 

thiosulphate, 10. 661 

manganous disulphate, 12. 416 

pentachloride, 12. 366 

mercuric bromide, 4. 881 

chloride, 4. 847, 872, 874 

hydrochloride, 4. 874 

iodide, 4. 916 

sulphate, 4. 978 

triiodide, 4. 927 

hydrated, 4. 927 

mercurous nitrate, 4. 784 


Hydrazine methyl alcohol, 8. 316 

monobromide, 8. 324 

monochloride, 8. 323 

monofluoride, 8. 323 

monoiodide, 8. 324 

mononitrate, 8. 327 

monosulphate, 8. 326 

monohydrate, 8. 326 

neodymium sulphate, 6. 669 

nickel disulphate, 15. 469 

tetrachloride, 16. 419 

nickelous tetrabromide, 16. 428 

nitrite, 8. 472 

nitrohydroxylarninato, 8. 306 

pentauranate, 12. 68 

phosphate, 8. 328 

phosphite, 8. 912 

projMsrties, chemical, 8. 312 

physical, 8. 311 

pyrosulphite, 10. 328 

salts, 8. 322 

scandium sulphate, 6. 492 

selenate, 10. 864 

silver thiosulphate, 10. 537 

sulphamide, 8. 660 

sulphate, 8. 325 ; 11. 831 

sulphide, 8. 326 

sulphite, 10. 259 

sulphonic acid, 8. 314 

sulphuryl hydrazide, 8, 666 

tetrachlorostannite, 7. 432 

thiosulphate, 10. 614 

tribromomercuriato, 4. 881 

trichloromercuriate, 4. 852 

trichlorostannito, 7. 432 

trihydrohypophosphate, 8. 932 

uranite, 12. 43 

uranium hydroxydisulphotetraura- 

nate, 12. 98 

hydroxyhydrodisulphotetraura- 

nate, 12. 98 

red, 12. 98 

uranyl tetrachloride, 12. 90 

yttrium sulphate, 5. 682 

zinc, 8. 314 

selenate, 10. 866 

(di)hydrazine mercuric hydrochloride, 4. 874 

tetrachloromercuriate, 4. 852 

Hydrazinium chloroplatinate, 16. 319 

disulphatochromiate, 11. 454 

a-hydrazino-jS-aminoethane, 8. 671 
Hydrazinocarboxylic acid, 8. 682 
Hydrazinodisulphonio acid, 8. 682 
Hydrazinomonosulphonic acid, 8. Q83 
Hydrazinosulphonic acid, 8. 682 
Hydrazoates, 8. 344 
Hydrazobenzene, 8. 308 
Hydrazoic acid, 8. 328, 329, 330 

analytical reactions, 8. 342 

constitution, 8. 341 

properties, chemical, 8. 336 

physical, 8. 334 

Hydrazoniiun, 8. 335 

cobaltous tetrabromide, 14. 718 

salts, 8. 322 

selenite, 10. 821 

sulphate, A 326, 326 

Hydrides, 1. 326 

and periodic law, 1, 328 

Hydriodic acid, preparation, 2. 170 
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Hydriodic acid, properties, 2. 182 

uses, 2. 212 

Hydriodomerouric acid, 4. 926 
Hydriodoplatinic acid, 16. 389 

enneahydrate, 16. 389 

Hydriodotitanic acid, 7. 89 
Hydroantimonatobromotriiodic acid, 9 . 611 
Hydroantimonyloxytriiodic acid, 9 . 508 
Hydroapatite, 8. 896 

Hydroarsenatododecamolybdic acid, 9 . 211 
Hydroarsenatoenneamolybdic acid, 9 . 209 

docosihydrate, 9 . 209 

dotricontahydrate, 9. 209 

Hydroarsenatomolybdic acid, 9 . 209 
Hydroarsenatotrimolybdic acid, 9 . 207 

hemitrihydrate, 9. 207 

Hydrobariosulphuric acid, 8. 786 
Hydrobiotite, 6. 609 

Hydroboracite, 2. 430 ; 8. 623 ; 4. 252 ; 5. 

4, 100 

Hydroborododecatungstic acid, 5. 108 

decahydrate, 6. 108 

octocosihydrate, 5. 108 

Hydroborons, 5. 33 

Hydrobromic acid, preparation, 2. 167 

properties, 2. 182 

uses, 2. 212 

Hydrobromoauric acid, 8. 606 
Hydrobromodichlorothallic acid, 5. 453 
Hydrobromomolybdous acids, 11. 635 
Hydrobromoi>latinic acid, 16. 376 
Hydrobromoplumbic acid, 7. 754 
Hydrobromostannic acid, 7. 456 
Hydrobromotitanic acid, 7. 88 
Hydrocalcito, 3. 822 
Hydrocarbonates, 6. 72 
Hydrocastorito, 6. 662 
Hydrocerite, 5. 521 
Hydrocerussite, 7. 491, 837 
Hydrochloric acid, 18. 609, 616 

and hydrogen, 1. 303 

impurities in, 2. 165 

preparation, 2. 158 

properties, 2. 182 

purification, 2. 165 

uses, 2. 212 

Hydrochloroargentic acid, 8. 397 
Hydrochloroauric acid, 8. 593 
Hydrochloroimidotrithiophosphoric acid, 8. 

727 

Hydrochloroiridic acid, 15. 768 
Hydrochloropalladic acid, 15. 672 
Hydrochloropalladous acid, 15. 668 
Hydrochloroperiridous acid, 15. 765 
Hydrochloroperruthenous acid, 15. 626 
Hydrochloroplatinic acid, 16. 302 
Hydrochloroplatinosic acid, 16. 286 
Hydrochloroplatinous acid, 16. 254 
Hydrochloroplumbic acid, 7. 720 
Hydrochlorostannic acid, 7. 439, 447 
Hydrochlorosulphomercuric acid, 4 . 961 
Hydrochlorotitanic acid, 7. 86 
Hydroctofluoplumbic acid, 7. 706 
Hydroctonitritotriplatinous acid, 8 . 514 
Hydrocupricarbonic acid, 8. 273 
Hydrocuprite, 8. 127 
Hydrooyanite, 8. 234 

Hydrodiarsenatoctodecatungsticacid, 9 . 213 
Hydrodiarsenatoenneatunj^tic acid, 9 . 213 
Hydrodiarsenitodimolybdic aoid, 9 . 131 


Hydrodichloroxyplatinic acid, 16. 254 
Hydrodioxysulphatoplatinic acid, 16. 405 
Hydrodiphosphatoferric acid, 14. 403 

hemipentahydrate, 14. 403 

tetrahydrate, 14. 403 

Hydrodisulphatozirconylic acid, 7. 154, 155 
Hydrododecachlorotrimercuric acid, 4. 849 
Hydrodolomite, 4. 375 
Hydroencryplite, 6. 573 
Hydrofluoaluminic acid, 6. 943 
Hydrofluoarsenic acid, 9. 235 
Hydrofluoboric acid, 5. 123, 126 
Hydrofluogermanic acid, 7. 268 
Hydrofluomesodisilicic acid, 6. 937 
Hydrofluophosphorous acid, 8. 997 
Hydrofluoplumbic acid, 7. 704 
Hydrofluoplumbous acid, 7. 703 
Hydrofluoric acid, 2. 127 ; 18. 615 

preparation, 2. 127 

properties, chemical, 2. 1 33 

I)hy8ical, 2. 129, 130 

uses, 2. 134 

Hydrofluorite, 5. 521 
Hydrofluosilicic acid, 6. 934, 940 

_J dihydrate, 6. 942 

monohydrate, 6. 942 

tetrahydrate, 6. 942 

Hydrofluostannous acid, 7. 422 
Hydrofluotitanic acid, 7. 69 
Hydrofluozirconic acid, 7. 138 
Hydrogel, 1. 771 
Hydrogen, 1. 264 ; 13. 606 

action on oxides, 1. 328 

gajt solutions, 1. 328 

activated, 1. 321, 322 

allotropic, 4. 51 

amalgam, 4. 753 

amide, 8. 229 

amidoide, 8. 229 

amminophosphido, 8. 832 

and chlorine, union in light, 2. 148 

COa, 6. 32 

arsenide, 9. 48 

atom, 4. 169 

atomic, 1. 336 

magnetism, 1. 322 

refraction, 1. 316 

volume, 1. 313 

weight, 1. 335, 380 

autocombustion process, 1. 282 

azide, 8. 323 

boiling point, 1. 315 

bromide hydrates, 2. 184 

non-aq. soln., 2. 197 

physical properties, 2. 173 

preparation, 2. 167 

properties, chemical, 2. 200 

solubility, 2. 182 

by-product, 1. 286 

calx, 1. 128 

carbophosphide, 8. 847 

chloride, 11. 368 

and COg, 6. 32 

composition, 2. 208 

hydrates, 2. 182 

non-aq. soln., 2. 196 

physical properties, 2. 173 

preparation, 2. 158 

properties, chemical, 2. 200 

solubility, 2. 182 
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Hydrogen chlorobroniide, 2. 234 

combustibility, 1. 325 

compressibility, 1. 314 

critical pressure, 1. 315 

temperature, 1. 315 

volume, 1. 315 

degree ionization, 1. 320 

density, 1. 313 

detection, 1. 334 

determination, 1. 334 

diarsonide, 9. 50 

dielectric constant, 1. 322 

dioxide in air, 8. 10 

diphosphide, 8. 802, 830 

discharge tension, 1. 319 

discovery, 1. 125 

disulidiide, 10. 158 

ditritaphosphide, 8. 803 

electrode, 1. 320 

entropy, 1. 315 

- — ferroheptanitrosylsulphido, 8. 440 
— fluoride, 2. 127 

chemical i^roperties, 2. 133 

composition, 2. 134 

mol. wt., 2. 134 

- — physical properties, 2. 129 

— Iireparation, 2. 127 

- — free energy ionization, 1. 321 

from decomposition water, 1. 278 

metal hydrides, 1. 283 

metals and acids, 1. 282 

alkalies, 1. 213 

heat combustion, 1. 489 

ionization, 1. 321 

hemieimoaphosphide, 8. 802, 832 

hemipentaphosphide, 8. 802, 833 

hemiphosphide, 8. 802, 828 

hexasulpliide, 10. 169 

hydroxytetraphosphide, 8. 833 

- hydriodido, 8. 833 

in air, 8. 10 

index of refraction, 1. 316 

iodide, hydrates, 2. 185 

non-aq, soln., 2. 197 

preparation, 2. 170 

physical properties, 2. 1 73 

projioities, chemical, 2. 200 

purification, 2. 172 

solubility, 2. 182 

ionization of gas, 1. 319 

potential, 1. 319 

latent heat fusion, 1. 316 

vaporization, 1. 316 

magnetic susceptibility, 1 . 322 

magneto-optic rotation, 1, 316 

melting point, 1. 316 

molecular heat, 1. 315 

rotation, 1. 316 

molecule, collision frequency, 1. 313 

diameter, 1. 313 

dissociation, 1. 336 

free path, 1. 313 

number per c.c., 1. 313 

volume of, 1. 313 

molecules, velocity of, 1. 313 

monoarsenide, 9 . 49 

nascent, 1. 331 

occiuTonoe, 1. 270 

overvoltage, 1. 333 ; 16. 109 

oxygen-iron-carbon system, 12. 630 


Hydrogen-oxygen-iron system, 12. 619 

ozonized, 1. 321 

palladium alloys, 15. 616 

pentasulphide, 10. 160 

perbromide, 2. 234 

perchlorido, 2. 234 

periodide, 2. 234 

permeability of metals, 1. 304 

peroxide, 1. 277 

action alcohols monohydric, 1, 

946 

polyhydric, 1. 946 

alkali bromides, 1. 940 

chlorides, 1. 940 

alkaloids, 1. 946 

alimiinium, 1. 942 

ammonia, 1. 94 

animal extracts, 1. 938 

antimony, 1. 941 

sulphide, 1. 941 

arsenic, 1. 941 

benzene, 1. 946 

bismuth, 1. 941 

nitrate, 1. 941 

sulphide, 1. 943 

blood, 1. 938, 946 

„ bromic acid, 1. 940 

bromone, 1. 939 

cadmium liydroxide, 1. 943 

carbon, 1. 942 

dioxide, 1. 946 

carbonyl chloride, 1. 946 

catalase, 1. 938 

cerium oxide, 1. 943 

salts, 1. 942 

chlorates, 1. 939 

chloric acid, 1. 940 

- chlorine, 1. 939 

chromic oxides, 1. 944 

cobalt hydroxide, 1. 943 

— copper, 1. 941 

— cupric hydroxide, 1. 943 

salts, 1. 943 

diastase, 1. 938 

didymium oxide, 1. 943 

enzymes, 1. 938 

ferrous salts, 1 . 943 

fibrin, 1. 946 

gallic acid, 1. 946 

glycerol, 1. 946 

■ — glycol, 1. 946 

gold, 1. 941 

oxide, 1. 942 

guaiacum, 1. 946 

haemoglobin, 1. 938 

hydriodic acid, 1. 939 

hydrogen bromide, 1. 939 

chloride, 1. 939 

selenide, 1. 941 

sulphide, 1. 941 

hydroxylamine sulphate, 1. 

941 

hypochlorous acid, 1. 939 

hyposulphites, 1. 941 

indigo, 1. 946 

iron, 1. 943 

sulphide, 1. 943 

iodates, 1. 940 

iodic acid, 1. 940 

iodine, 1. 939 
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Hydrogen peroxide action lanthanum oxide, 

1. 943 

lead, 1. 941 

dioxide, 1. 943 

monoxide, 1. 943 

sulphide, 1. 943 

magnesium, 1. 941 

hydroxide, 1. 943 

manganese compounds, 1. 

944 

mannite, 1. 946 

mercuric oxide, 1. 943 

mercury, 1. 941, 942 

sulphide, 1. 943 

metals, 1. 941 

milk, 1. 938 

molybdenum, 1. 943 

salts, 1. 942 

sulphide, 1 . 943 

— nickel, 1. 941 

hydroxide, 1. 943 

_ nicotine, 1. 946 

nitric oxide, 1. 941 

- - nitrous acid, 1. 941 

oxalic acid, 1. 946 

perchlorates, 1. 939 

perchloric acid, 1. 940 

— periodates, 1. 940 

— periodic acid, 1. 940 

- phenyl carbonate, 1. 946 

phosphorus, 1. 941 

platinum, 1. 941 

potassium cyanide, 1. 942, 

946 

ferricyanide, 1. 943 

ferrocyanido, 1. 943 

fluoride, 1, 940 

iodide, 1. 940 

- pyrogallol, 1. 946 

. — __ quinine, 1. 946 

„ samarium oxide, 1. 943 

selenium, 1. 941 

. serum, 1. 946 

silver, 1. 941, 942 

carbonate, 1. 943 

— chloride, 1. 940 

dioxide, 1. 942 

- nitrate, 1 . 942 

oxide, 1. 942 

peroxy nitrate, 1. 942 

sulphide, 1. 943 

sodium periodate, 1, 940 

stannous salts, 1. 943 

starch, 1. 938 

sugars, 1. 946 

sulphides, 1. 941 

sulphuric acid, 1. 941 

sulphurous acid, 1. 941 

tannin, 1. 946 

— tellurium, 1. 941 

dioxide, 1. 941 

tetrathionates, 1. 941 

thallium oxide, 1. 943 

tin, 1. 941 

sulphide, 1. 943 

titanimn salts, 1. 942 

tungsten, 1. 943 

salts, 1. 942 

uranium salts, 1. 942 

vanadic acid, 1. 942 

VOL. XVI. 


Hydrogen peroxide action vanadium salts, 
1. 942 

vegetable extracts, 1. 938 

water, 1. 939 

white of egg, 1. 940 

yttrium oxide, 1. 943 

zinc hydroxide, 1. 943 

oxide, 1. 943 

zirconia, 1. 943 

_ boiling point, 1. 929 

catalytic decomposition boron, 1. 

938 

iridium, 1. 938 

manganese dioxide, 1. 

938 

minerals, 1. 938 

palladium, 1. 938 

— platinum, 1. 934, 938 

wood charcoal, 1. 938 

chemical properties, 1. 936 

colour, 1. 929 

composition, 1. 952 

concentration of solutions, 1. 927 

constitution, 1. 952 

decomposition action pressure, 1. 

938 

catalytic, 1. 934, 936 

in light, 1. 933 

dielectric constant, 1. 931 

dihydrate, 1. 939 

electrical conductivity, 1. 931 

fractional distillation, 1. 927 

free energy, 1. 930 

heat of formation, 1. 930 

— - neutialization, 1. 929 

solution, 1. 930 

vaporization, 1. 930 

higher, 1. 945 

history, 1. 877 

index of refraction, 1. 931 

— melting point, 1. 929 

monohydrate, 1 . 939 

^ occurrence, 1. 891, 892 

partition coefficient with organic 

solvents, 1. 932 

physical properties, 1. 929 

preparation, 1. 922 

• quantitative determination, 1. 

949 

solubility acetophenone, 1. 932 

amyl acetate, 1. 932 

aniline, 1. 932 

„ benzene, 1. 932 

chloroform, 1. 932 

— other, 1. 932 

- ■ - — - — ethyl acetate, 1. 932 

— iso valerianate, 1. 932 

__ . in petroleum other, 1. 932 

— — water, 1. 932 

isoaniyl propionate, 1. 932 

isobutyl alcohol, 1. 932 

butyrate, 1. 932 

nitrobenzene, 1. 930 

phenol, 1. 932 

propyl butyrate, 1. 932 

formate, 1. 932 

quinoline, 1. 932 

_ sodium carbonate, 1. 932 

Bpecifle gravity, 1. 929 

heat, 1. 929 

2 P 
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Hydrogen peroxide surface tension, 1. 929 

tests, 1. 951 

thermochemistry of, 1. 931 

uses, 1. 946 

persulphide, 10. 154 

phosphide liquid, 8. 828 

solid, 8. 830 

yellow, 8. 830 

polysulphidos, 10. 154 

I)reparatjon, 1. 125, 276 

primordial, 4. 2 

properties, 1. 126 

purification, 1. 276, 287 

reducing power, 1. 332 

solenide, 10. 757 

sieal process, 1. 279 

siliciurottod, 6. 216 

silicol process, 1. 284 

amyl acetate, 1. 304 

alcohol, 1. 303 

- aniline, 1. 304 

— barium chloride, 1. 303 

blood, 1. 304 

calcium chloride, 1. 303 

carbon disulphide, 1. 304 

— chloracetic acid, 1. 303 

ethyl acetate, 1. 304 

alcohol, 1. 303 

glucose, 1. 304 

glycerol, 1. 304 

“ " glycocoll, 1. 304 

solubdity in acetamide, 1. 304 

— acetic acid, 1. 303 

— — acetone, 1. 304 

arnidopropiomc acid, 1. 304 

— ammonium chloride, 1. 303 

hydrochloric acid, 1. 303 

— magnesium sulphate, 1. 303 

metals, 1. 305 

methyl alcohol, 1. 303 

nitrobenzene, 1. 304 

petroleum, 1 . 304 

potassium carbonate, 1. 303 

chloride, 1. 303 

hydroxide, 1 . 305 

— nitrate, 1. 303 

propionic acid, 1. 303, 304 

serum, 1. 304 

sodium carbonate, 1. 303 

chloride, *1. 303 

hydroxide, 1. 303 

nitrate, 1. 303 

— sulphate, 1. 303 

sugar, 1. 304 

~ sulphuric acid, 1. 303 

toluene, 1. 303 

urea, 1. 304 

water, 1. 301, 302 

xylene, 1. 304 

zinc sulphate, 1. 303 

„ isobutyl acetate, 1. 304 

alcohol, 1. 303 

lithium chloride, 1. 303 

specific gravity, 1. 313 

heat, 1. 316 

ratio two, 1. 316 

spectrum, 1. 317 ; 4. 169 

absorption, 1. 319 

Balmer’s series, 1. 318 

Lynman’s series, 1. 318 


Hydrogen spectrum, Paechen’s series, 1. 318 

stark effect, 1. 318 

storage, 1. 288 

sulphide, 10. 114 

analytical reactions, 10. 142 

effect on catalysis, 1. 487 

hexahydrated, 10. 132 

history, 10. 114 

hydrated, 10. 131 

occurrence, 10. 115 

of crystallization, 10. 141 

preparation, 10. 116 

physiological action, 10. 145 

properties, chemical, 10. 128 

physical, 10. 123 

sulphoxide, 10. 161 

surface tension, 1. 314 

tolluride, 11. 36 

thermal conductivity, 1. 314 

expansion, 1. 314 

triphosphide, 8. 802 

triple point, 1. 316 

trisulphide, 10. 158 

tritaphosphido, 8. 802 

tritarsenide, 9. 60 

valency, 1. 335 

vapour pressure, 1.315 

Verdet’s constant, 1. 316 

viscosity, 1. 313 

weight of atoms, 1. 313 

litre, 1. 313 

Zeeman effect, 1.318 

Hydrog^ne arseni6, 9. 50 
Hydrogenite, 1. 285 
Hydrogenium, 1. 309 
Hydroglockerite, 14. 328, 335 
Hydrogoethite, 12, 530 ; 18. 884 
Hydrohaematite, 12. 530; 13. 874 
Hydroheptachloromercuric acid, 4. 848 
Hydrohoxachloroplatinic acid, 16. 302 
Hydrohexachloroplumbic acid, 7. 720 
Hydrohexafluoboric acid, 5. 125 
Hydrohexafluotantalic acid, 9. 916 
Hydrohexanitritoiridic acid, 8. 514 
Hydroilmenite, 7. 57 
Hydroiodoauric acid, 8. 610 
Hydroiodosmous acid, 16. 724 
Hydroiodostannic acid, 7. 463 
Hydroiodostannous acid, 7. 460 
Hydrol, 1. 461 
Hydrolanthanito, 5. 621 
Hydrolite, 6. 734 
Hydrolith, 1. 283 
Hydrolysis, 1. 391, 496, 1009 
Hydromagnesite, 4. 262, 366 
Hydromanganocalcite, 4. 375 
Hydromelanthallite; 2. 15 
Hydromercurthiosulphuric acid, 10. 648 
Hydrometallurgical processes extraction 
copper, 8. 29 

chemical, 8. 29 

electrolytic, 8. 29 

Hydromica, 6. 606 
Hydromicas, 6. 603 
Hydrone, 1. 279 
Hydronephelite, 6. 673, 676 
Hydronickelmagnesite, 4. 376 
Hydronitratoauric acid, 8. 616 
Hydronitric acid, 8. 330, 341 
Hydronitrilomonosulphonic acid, 8. 669 
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Hydronitrous acid, 8. 330 
Hydropentabromobismuthous acid, 9 . 672 
Hydropentachlorobismuthous acid, 9 . 663, 
666 

Hydropentachlorodiraercuric acid, 4. 849 
Hydropentachloroplatinic acid, lA 302 
Hydropentachloroplumbic acid, 7. 720 
Hydropentatantalic acid, 9 . 901 
Hydroperoxide, 1. 966 
Hydrophane, 6. 141 
Hydrophile, 1. 771 
Hydrophite, 6. 423 
Hydrophlogopite, 6. 609 
Hydrophobe, 1. 771 
Hydrophosphatoferric acid, 14. 403 

dihydrate, 14. 403 

Hydrophosphatoplumbic acid, 7. 886 
Hydrophylite, 8. 697 ; 6. 619 
Hydropite, 6. 897 
Hydroplumbite, 7. 491 
Hydropneumatic lamps, 8. 1058 
Hydropyrites, 14. 200 
Hydropyroantimonic acdd, 9 . 435 
Hydroquinone, 13. 616 
Hydrorhodonite, 6. 897 ; 12. 149 
Hydroselenites, 10. 820 
Hydrosiderurn, 8. 853 

Hydrosilicododecamolybdic* acid, 8. 867, 868 
Hydrosilicododecjatungstic acid, 6. 874 

docosihydrate, 6. 871 

icosihydrato, 6. 871 

octocosihydrate, 6. 871 

pentadecahydrate, 6. 871 

Hydrosilicons, 6. 215 

unsaturated, 6. 226 

Hydrosol, 1. 771 
Hydrostannous acid, 7. 390 
Hydrosulphatos, 10, 440 
Hydrosulphatoaluminic acid, 5. 336 
Hydrosulphatobaric acid, 3. 785 
Hydrosulphatoceric acid, 5. 660 
Hydrosulphatoplumbic acid, 7. 823 
Hydrosulphatothallic acid, 5. 469 
Hydrosulphatozirconic acid, 7. 154 
Hydrosulphides, 10. 141 
Hydrosulphitoiridous acid, 10. 323 
Hydrosulphochromous acid, 11. 431 
Hydrosulphocupric acid, 3. 226 
Hydrosulphotetrachromous acid, 11. 432 
Hydrosulphure sulfur^ do soude, 10. 485 
Hydrosulphuric acid, 10. 141 
Hydrosulphurous acid, 10. 166 
Hydrotalc, 6. 430, 622 
Hydrotalcite, 4. 251, 376 ; 5. 296 
Hydrotellurites, 11. 77 
Hydrotephroite, 6. 894 
Hydrotetrabromothallic acid, 6. 462 
Hydrotetrachlorobismuthous acid, 9 . 663 
Hydrotetrachloromercuric acid, 849, 891 
Hydrotetrachlorostannous acid, 7. 429 
Hydrotetrachlorothallic acid, 5. 444 
Hydrotetranitritoplatinous acid, 8. 614 
Hydrotetraphosphatoferrio acid, 14. 403 
Hydrotetrasulphocupric acid, 3 . 229 
Hydrothiocarbonsaure, 6. 119 
Hydro-thomsonite, 6. 711 
Hydrotitanite, 7 . 3 ; 9 . 867 
Hydrotribromomercuric acid, 4. 891 
Hydrotrichloroferriphosphoric acid, 14. 404 
Hydrotrichloromercuric acid, 4. 848 


Hydrotrichlorostannous acid, 7. 429 
Hydrotrifluothallous acid, 5. 437 
Hydrotrisdibromobismuthphosphonium 
bromide, 8. 862 

Hydrotrisulphatometaplumbic acid, 7. 601 
Hydrotrisulphatoplumbic acid, 7. 823 
Hydrotroilite, 12. 630 
Hydrotropism, 1. 493 
Hydrovanaditodisulphuric acid, 9 . 819 
Hydroxamic acids, 8. 296 
Hydroxaquopentammines, 11. 462 
Hydroxides, 1. 395 

distinction hydrates, 1. 499 

Hydroximinic acid, 8. 306 
Hydroxyaminodisulphonic acid, 8. 672 
Hydroxyapatite, 3. 903 
Hydroxyaquobisothylenediaminos , 11. 

402 

cis-salts, 11. 403 

trans-salts, 11. 403 

Hydroxyaquotetrachloroplatinic acid, 16. 
336 

Hydroxydecamrriines, 11. 407 
Hydroxydiaquotriainmines, 11. 403 
Hydroxyfluoportitanic acid, 7. 68 
Hydroxyiodide, 7. 767 
Hydroxy lamic acids, 8. 296 
Hydroxylamine, 8. 279, 280 

alum, 5. 344 

aluminium sulphate, 5. 345 

amidosulphonate, 8. 641 

ammonium pararnolybdate, 14. 552 

phosphite, 8. 912 

tungstate, 11. 773 

bromide, 8. 301 

carbonate, 8. 303 

cerium sulphate, 5. 659 

chloride, 8. 300 

chlorite, 2. 284 

chlorohydrate, 8. 300 

chromic chloropentaquochlorosul- 

phate, 11. 468 

chloropentaquosul] >hatoh y dro- 

sulphato, 11. 648 

chromium sulphate, 11. 454 

columbate, 9 . 863 

constitution, 8. 295 

cupric sulphates, 3. 256 

diamrninotri hydroxy lam morneta vana- 
date, 9 . 470 

diamminouranate, 12. 62 

dihydrohypophosi>hate, 8. 932 

dihydrophosphato, 8. 303 

disulphatoalurninate, 5. 345 

disulphatochromiate, 11. 454 

ajS-disulphonic acid, 8. 678 

dithionate, 10. 583 

detritaiodido, 8. 302 

diuranyl trisulphate, 12. 108 

f err oheptanitrosyltri sulphide, 8. 442 

fiuosilicate, 6. 946 

hernibromide, 8. 301 

homichlorido, 8. 301 

hemiiodide, A 302 

hydrochloride, 8. 300 ; 11. 831 

hydromonamidophosphate, 8. 705 

hydrophosphite, 8. 912 

hydrosulphate, 8. 303 

hypophosphite, 8. 880 

iodide, 8. 301 
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Hydroxylamine isolation, 8. 284 

magnesium chloride, 4. 305 

manganous dichloride, 12. 365 

mercuric chloride, 4 . 847, 872 

hydrobroinide, 4. 890 

hydrochloride, 4. 873 

iodide, 4. 925 

molybdate, 11. 552 

nitrate, 8. 303 

nitrite, 8. 472 

orthoarsenate, 9. 156 

orthophosphate, 8. 303 

paramolybdate, 11. 584 

phosphite, 8. 912 

potassium hydrouranate, 12. 62 

hypophosphite, 8. 882 

— — paramolybdate, 11. 552 

properties, chemical, 8. 286 

physical, 8. 284 

salts, 8. 300 

preparation, 8. 280 

sodium hydrouranate, 12. 62 

uranate, 12. 62 

sulphate, 8. 302 

tribromomercuriate, 4. 881 

trichloromercuriate, 4. 852 

tritaiodide, 8. 302 

tritungstate, 11. 810 

uranate, 12. 61 

monohydrate, 12. 61 

; — uranyl tetrachloride, 12. 90 
(deca)hydroxylamine dimercuric hydro- 
chloride, 4. 873 

enneachloromorcuriate, 4. 852 

(di)hydroxylamine mercuric chloride, 4. 873 

sulphate, 4. 978 

(tetra)hydroxylaTnine mercuric dihydro- 
chloride, 4. 873 

hydrochloride, 4. 874 

Hydroxylamites, 8. 291 
Hydroxymimetite, 9 . 192 
Hydroxynitrilodisulphonic acid, 8. 672 
Hydroxynitrilo-iso-disulphonates, 8. 678 

disulphonic acid, 8. 678 

monosulphonic acid, 8. 670 

Hydroxynitrilomonosulphonic acid, 8. 670 
Hydroxynitrosylsulphonic acid, 8. 692 
Hydroxypentachloroplatinic acid, 16. 335 
Hydroxypentammines, 11. 402 
Hydroxysodalito, 6. 583 
Hydroxysulphatoplatinic acids, 16. 405 
Hydroxytriaquodiamraines, 11. 403 
Hydroxytriaquodipyridinos, 11. 403 
Hydroxytrichloroplatinosic acid, 16. 206 
Hydroxytrichloroplatinous acid, 16. 285 
Hydrozincite, 4. 408, 646 
Hydrozone, 1. 946 
Hygroscopicity, 1. 81 
Hylotropic mixture, 1. 556 
Hyocinths, 6 . 715 
Hypargyrite, 9 . 539 
Hypereutectic, 1. 518 
Hyperol, 1. 932 

Hyperoxygenized muriatic acid, 2. 286 
Hypersthene, 6 . 390, 391 
Hypo-, 1 . 118 
Hypoantimonates, 9 . 434 
Hypoantimonic acid, 9 . 437 

oxide, 9 . 434 

Hypoazoic acid, 8. 340 


Hypobismuthates, 9 . 655 
H 3 q)oborates, 6 . 38, 39 
Hypobromites, 2. 250, 267 

preparation, electrical processes, 2. 280 

uses, 2. 256 

Hypobromous acid, preparation, 2. 243, 245 

properties, 2. 250 

anhydride, 2. 242 

Hypochlorites, 2. 250, 267 

constitution, 2. 257 

preparation, electrical processes, 2. 276 

uses, 2. 256 

Hypochloronitric acid, 8. 618 
Hypochlorous acid, preparation, 2. 243, 244 

properties, 2. 260 

anhydride, 2. 241 

Hypoeutectic, 1. 618 

iron (steel), 12. 799 

Hypoiodique anhydride, 2. 291 
Hypoiodites, 2. 260, 267 

preparation, electrical processes, 2. 280 

Hyi3oiodous acid, preparation, 2. 243, 246 

properties, 2. 250 

anhydride, 2. 242 

Hypomanganous acid, 12. 225 
Hypomercuromorcurosic sulphite, 10. 287 
Hypomercurosic sulphite, 10. 287 
H3q)onitrite8, 8. 407, 410 
Hyponitritosulphates, 8. 687, 688 
Hyponitritosulphuric acid, 8. 687, 688 
Hyponitrosylic acid, 8. 407 
Hyponitrous acid, 8. 382, 405 

constitution, 8. 408 

preparation, 8. 405 

properties, 8. 407 

anhydride, 8. 394 

chloride, 8. 433 

oxide, 8. 382, 394 

Hypophosphates, 8. 931 
Hypophosphitos, 8. 873 
Hypophosphoric acid, 8. 924 

dihydrate, 8. 930 

dihydrated, 8. 928 

monohydrate, 8. 930 

monohydrated, 8. 928 

anhydride, 8. 923 

Hypophosphorous acid, 8. 870 
Hyporuthonites, 15. 517 
Hyposclerite, 5 . 631 ; 6 . 663 
Hyposiderite, 13. 886 
Hypostilbite, 6 . 769 
Hyposulfite de soude, 10. 485 
Hyposulphites, 10. 166, 180 
Hyposulphitosodalite, A 683 
Hyposulphuric acid, 10. 576 
Hyposulphurous acid, 10. 166 

constitution, 10. 176 

preparation, 10. 166 

properties, chemical, 10. 170 

physical, 10. 1 69 

anhydride, 10. 184 

Hypotellurites, 11. 71 
Hypotheses, 1. 67, 58, 69 

rival, 1. 16 

Hypothesis, 1. 13 

verification, 1. 16, 30 

Hypotribromites, 2. 262 
Hypotri-iodites, 2. 262 
Hypotyphite, 9 . 3 
Hypovanadates, 9 . 743, 745 
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Hypovanadatovanadates, 9 . 792 
Hypovanadatovanadatophosphates, 9 . 826 
Hypovanadic acid, 9 . 744 

oxide, 9 . 739, 743 

salts, 9 . 476 

selenate, 10. 875 

Hypovanadite, 9 . 740 

Hypovanadous ammonium suliDhate, 9 . 818 

hydroxide, 9 . 740 

oxide, 9 . 739 

potassium sulphate, 9 . 818 

rubidium sulphate, 9 . 818 

sulphate, 9 . 818 

Hyi’gol, 4 . 708 
Hystatite, 7. 2 ; 12. 630 
Hysteresis, 1. 162 
magnetic, 13. 247 


I 

lanthinito, 12. 6, 60 
latro-chernistry, 1. 60 
Iberito, 6. 619, 8J2 
Ice, anchor, 1. 464 

bending moment, 1. 466 

bottom, 1. 464 

curve, 1. 445 

crystalloluminescence, 1. 465 

- - — elasticity, 1. 466 

- — flow of, 1. 466 
frazil, 1. 464 

- friction, 1. 467 
ground, 1. 464 

- - hardness, 1. 466 

plasticity, 1. 466 

{8fe water), 1. 435 

- — sheet, 1. 464 

slush, 1. 464 

spar, 6. 662 

stone, 6. 304 

X-radiogram, 1. 465 

Young’s modulus, 1. 466 

Iceland spar, 3. 814 
Ichthyophthalrnito, 6. 368 
Icosi vanadates, 9 . 202 
Iddingsite, 6. 388 
Ideal crystals, 1. 598 
Idiomorphic crystals, 12. 876 
Idiomorphs, 1. 595 
Idocrase, 6. 726 

mangano, 6. 726 

Idrialine, 4 . 696 
Idrialite, 4 . 696 
Idrizite, 14 . 328, 353 
Idrociano, 8. 234 
Idunium, 9 . 714 

IgelstrOmite, 6. 908 ; 18. 895, 916 
Igl4siasite, 7. 491, 829, 855 
Igneous corpuscles, 1. 56 
Ignis cselestis, 1 . 64 

fatuus, 8. 803 

subtilis, 1. 64 

tenuis, 1. 64 

Ignition temperatures, 1. 485 

Ihleite, 12 . 530 ; 14 . 303, 307 

Ildeforsite, 9 . 906 

Ilesite, 12 . 149 

Iliorite, 7. 896 

Illium, 15 . 245, 251 


niuderite, 6. 719 

Ilmenite, 7. 2, 56, 57, 896 ; 12. 530 

a-, 7. 59 

jS-, 7. 59 

Ilmenorutite, 7 . 2, 30 ; 9 . 839, 905 ; 12 . 530 
Ilsemannite, 11 . 488, 530, 658 
Tlvaite, 6 . 918 ; 12 . 149, 530 
Image latent, A 412 
Imagination in chemistry, 1 . 9 
Imides, 8. 224, 252, 329 
Tmidodiphosphamic acid, 8. 712 
Imidodiphosphamidic acid, 8. 712 
Imidodiphosphoric acid, 8. 772 
Imidodisulphonates, 8. 647 
Imidomonosulphuric acid, 8. 647 
Imidonitrous acid, 8. 269 
Imidophosphoric acid, 8. 708 
Imidopyrophosphoric acid, 8. 712, 713 
Irnidosulphamide, 8. 664 
Imidosulphates, 8. 647 
Imidosulphinic acid, 8. 645 
Imidosulphinitos, 8. 645 
Imidosulphonates, 8. 647 
Imidosulphonic acid, 8. 647 
Tmidosulphurous acid, 8. 645 
Irnidotrithiophosphoric acici, 8. 727 
/M-imino-salt, 14 . 672 
Imi^uro substances, 1. 80, 82 
Incandescent mantle, 7. 213 
Incidence, angle of, 3. 47 
Incognitum, 5. 497, 500 
Indefinite compounds, 1 . 658 
Index of absorption, 8. 47 

crystals, 1. 615 

refraction, 1. 670, 671 ; 3. 47 

aiid B])ecific gravity, 1. 672 

India, 1. 21 

Indian cinnabar, 4. 942 

red, 13. 782, 887 

steel, 13. 550 

tin, 4. 403 

yellow, 14. 519 

Indianite, 6. 495 

Indiarubber, permeability to gases, 1. 309 

— oxygen, 1. 371 

Indi(;ator, 1. 389 

Indicators and boric acid, 5. 59 

Indices of crystals, 1. 615 

rational, Haiiy’s law, 1. 615 

Indicolite, 6. 741 
Indiferous zinc blende, 7. 896 
Indigo copper, 8. 220 
Indigolito, 6. 741 
Indilation, 15. 257 
Indiosoindic oxide, 5. 397 
Indium, 5. 387 

acetylacetonate, 5. 398 

alum ammonia, 5. 404 

amalgam, 5. 395 

amminochloride, 5. 399 

analytical reactions, 5. 394 

and thallium, 6. 429 

arsenate, 9. 187 

arsenide, 9. 68 

atomic number, 5. 396 

weight, 5. 395 

csesia alum, 5. 404 

carbonate, 5. 405 

chloroiodide, 5. 402 

chloroplatinate, 16. 329 
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Indium chloroplatinite, 16. 284 

chromate, 11. 285 

dibromide, 5. 401 

dichlorido, 5. 400 

dichromate, 11. 342 

diiodido, 6. 402 

dioxide, 6. 398 

disulphide, 6. 403 

extraction, 5. 388 

halides, 6. 399 

— — hexahydroenneaselenite, 10. 830 
- - — history, 5. 387 

hydride, 6. 393 

■ - hydroselenite, 10. 830 

hydrosulphate, 6. 404 

hydrosulphide, 5. 403 

hydroxide, 6. 398 

hydroxyselenite, 10. 830 

iodate, 2. 355 

isotopes, 5. 396 

lead alloys, 7. 626 

metavanadate, 9. 775 

molybdate, 11. 563 

monobromido, 5. 400 

monochloride, 5. 400 

monoiodide, 5. 402 

monosulphide, 5. 403 

nitrate, 5. 405 

nitride, 8. 114 

nitrite, 8. 495 

occurrence, 5. 387 

oxybromide, 5. 400 

oxychloride, 5. 399 

oxysulphite, 10. 301 

perchlorate, 2. 402 

phosphate, 5. 405 

platinum alloy, 16. 210 

properties, chemical, 5. 393 

physical, 5. 390 

rubidia alum, 5. 404 

selenate, 10. 870 

selenide, 10. 781 

selenite, 10. 830 

sesquioxide, 5. 397 

solubility of hydrogen, 1. 307 

sulphate, 5. 404 

telluride, 11. 64 

tribromide, 5. 401 

trichloride, 5. 399 

trifluoride enneahydrated, 5. 399 

trihydrated, 5. 399 

trihydroxytetranitritoplatinite, 8. 521 

triiodide, 6. 402 

trioxide, 5. 397 

trisulphide, 5. 403 

colloidal, 5. 403 

tungstate, 11. 789 

uranate, 12. 64 

Induced radioactivity, 3. 1006 ; 4. 97 
Induction, 1. 17 

electrolytic, 8. 686 

magnetic, 13. 246 

period, 1. 296 ; 2. 149 

of photochemical, 2. 149 

Inert gases, 1. 263 ; 7. 889 

occurrence, 7. 892 

preparation, 7. 902 

properties, physical, 7. 906 

Inertia, 4. 160 
Inesite, 6. 894 ; 12. 149 


Inflammable match-boxes, 8. 1059 
Infusible white precipitate, 4. 786 
Infusorial earth, 6. 289 
Ingot iron, 12. 710 

metal, 12. 710 

steel, 12. 710 

Inhibitors of catalysis, 16. 154 
Ink, silver, 6. 620 

sympathetic, 14. 421, 619 

Inks, 13. 616 

Inoculation solutions, 1. 461 
Inorganic ferments, 1. 937 
Insoluble substances, 1. 608 
Instantaneous light boxes, 8. 1069 
Intensity chemical, 1. 104 

factor of energy, 1. 712 

Intercrystalline cement, 1. 606 ; 12. 899 
Interference figures, 1. 610 
Intermediate oxides, 1. 394 
Intermolocular attraction, 1. 625 ; 4. 187 

ionization, 4. 189 

Internal energy, 1. 696, 717 

of gases, 1. 792 

friction, 1. 749 

pressure, 1. 841 

work, 1. 696 

Intra-atomic energy, 4. 160, 155 

molecular attraction, 4. 187 

Intrinsic pressure, 1. 841 

— and latent heat, 1. 843 

— solubility, 1. 852 

surface tension, 1. 842 

liquids, 1. 841 

Invar steels, 15. 257 
Invariant systems, 1. 446, 447 
Invasion coefficient, 6. 49 
Inverarite, 14. 136 ; 15. 445 
Inversion temperature, 1. 866 
Tnyoite, 5. 91 
lodamide, 8. 605 
lodammonium iodide, 2. 620 

ammine, 2. 620 

lodargyrite, 3. 426 
lodates, 2. 296 

acid, 2. 324, 335 

complex, 2. 324 

detection, 2. 319 

preparation, 2. 301 

properties, 2. 306 

uses, 2. 319 

lodatosodalite, 6. 583 
lodatoBulphuric acid, 10. 689 

trihydrate, 10. 689 

Iodic acid, 2. 296 

chromato-, 2. 363 

constitution, 2. 320 

fluoro-, 2. 363 

molybdato-, 2. 363 

phosphate, 2. 363 

preparation, 2. 296, 301 

properties, 2. 306 

selenato-, 2. 363 

sulphato-, 2. 363 

tellurato-, 2. 363 

tungstato-, 2. 363 

vanadato-, 2. 363 

beryllium chloride, 4. 233 

Iodides, acid, 2. 220 

complex, 2. 229 

detection, 2. 209 
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Iodides, preparation, 2. 214 

properties, 2. 217 

thermochemistry, 2. 218 

Iodine 1. 264 ; 18. 615 

acetate, 2. 292 

a-monochloride, 2. 116 

j8-monochloride, 2. 116 

anhydrosulphate, 10. 683 

atomic weight, 2. 101, 106 

bromine compounds, 2. 122 

chemical reactions, 2. 90 

chlorine compounds, 2. 114 

colloidal, 2. 98 

dinitrosyl tetroxide, 8. 621 

dioxide, 2. 1291 

preparation, 2. 291 

properties, 2. 292 

extraction from caliche, 2. 43 

seaweed, 2. 42 

fluorine compounds, 2. 114 

hemianhydrosulphate, 10. 683 

heptoxide, 2. 380 

history, 2. 20, 23 

hydrosol, 2. 98 

m air, 8. 1 1 

iodate, 2. 285, 292 

isotopes, 2. 107 

mol. wt., 2. 107 

inonobromide, 2. 122 

monoehloride, 2. 116 

preparation, 2. 116 

properties, 2.117 

monoxide, 2. 242 

nitrate, 2. 292 ; 8. 621 

occurrence, 2. 16 

oxyfluoride, 2. 292 

I)entafluoride, 2. 114 

pentitanhydrosulphatojientoxide, 10. 

683 

pentoxide, 2. 293 

preparation, 2. 293 

properties, 2. 294 

physical properties, 2. 46 

preparation, 2. 41 

purification, 2. 44 

recovery, 2. 44 

solubility, 2. 72 

acid soln., 2. 82 

organic solvents, 2. 84 

salt soln., 2. 82 

water, 2. 7 1 

solutions, colour, 2. 110 

sulphate, 2. 286, 292 

Millon’s, 2. 292 

sulphite, 2. 292 

sulphoctochloride, 10. 646 

sulphodecachloride, 10. 647 

sulphoheptachloride, 10. 647 

tetroxide, 2. 291 

trianhydrosulphate, 10. 683 

trianhydrosulphatopentoxide, 10. 683 

trichloride, 2. 119 

trioxide, 2. 281, 286 

uses, 2. 96 

valency, 2. 108 

lodite, 8. 426 

lodoaquotetrammines, 11. 404 
lodoargyrite, 8. 300 
lodoazide, 8. 337 
lodoboracites, 5. 9 


lodobromite, 2 . 16, 17 ; 8. 426 
lodocamallite, 4 . 317 
lodocuprites, 8. 205 
lododiammine, 8. 610 
lodoembolito, 2. 16 
lodogallicine, 9 . 630 
lodohemipentammine, 8. 610 
lodolaurionite, 7. 767 
lodomercuriates, 4 . 925 
lodomimetite, 9 . 263 
lodomonamrnine, 8. 610 
lodonium, 2. 108 

hydroxide, 2. 108 

phenyl derivatives, 2. 108 

lodopentammines, 11 . 404 
lodoplatinates, 16 . 389 
lodosobenzene, 2. 108 
lodosodalites, 6. 583 
lodostannates, 7. 463 
lodostannites, 7. 460 
lodosulphinic acid, 10 . 690 
lodosulphonic acid, 10 . 689 
lodotellurites, 11. 106 
lodotitanates, 7. 89 
lodous acid, 2 . 285 
lodyrite, 2 . 17 ; 8. 426 ; 7. 896 
lohte, 6. 808 
Ion, 1 . 93, 965 

hypothesis, electrolysis, 1. 969 

theory acids, 1. 1000 

basis, 1. 1001 

precipitation, 1. 996 

solubility, 1. 995 

unit charge, 1. 965 

Ionic dispersoids, 1 . 773 

hypothesis, analysis, 1. 1009 

Ionium, 4 . 123 ; 5. 498, 500 
Ionization, 1 . 971 ; 4 . 177 

and osmotic pressure, 1. 990 

by a-rays, 4 . 73 

collision hyyiothcsis, 1. 973 

constant, 1. 992 

dielectric hypothesis, 1 . 974 

heat of, 1. 1007 

intermolecular, 14 . 189 

mechanism of, 1. 973 

modes of, 1. 991 

percentage, 1 . 981, 992 

solvent attraction hypothesis, 1. 974 

Ionizing potentials, 4. 16 
Ions concentration, 1. 981 

effect hydration on speed, 1. 989 

migration of, 1. 983 

nature, 2. 226 

number in solution, 1. 978 

strong, 1. 1015 

weak, 1 . 1015 

lozite, 12 . 530 ; 13 . 702 

Iridic barium chloronitrite, 8. 514 

bromide, 16. 775 

chloride, 15. 766 

chloropentamminohydroxide, 15. 768 

dichlorotetramminochlonde, 15. 768 

dichlorotetramminonitrate, 15. 787 

hydroxyi)entamminochloride, 15. 768 

iodide, 15. 778 

potassium chloronitrite, 8. 514 

hexanitrite, 8. 514 

sodium chloronitrite, 8. 514 

hexanitrite, 8. 514 
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Iridic sulphate, 15. 785 

sulphide, 15. 782 

Iridiosmium, 15. 686 ; 16. 6 
Iridium, 14. 519 ; 15. 730 ; 16. 1, 3, 6 

alums, 15. 785 

amalgam, 15. 750 

ammines, 15. 779 

ammonium disulphate, 15. 785 

hexachlorodihydrosulphite, 10. 

324 

sulphide, 15. 783 

trisulphite, 10. 324 

analytical reactions, 15. 747 

aquobispyridinotriamminochlorido, 

15. 763 

aquohexamminobromide, 15. 774 

aquohydroxydibromide, 15. 775 

dihydrato, 15. 775 

— aquohydroxydichloride, 15. 760 

dihydrate, 15. 760 

aquopentamminochloride, 15. 761 

aquopentamminochloroplatinate, 15. 

761 

aquopentamminoiodide, 15. 778 

aquopentamminonitrate, 15. 787 

aquopentamminotrihydroxide, 15. 754 

aquotribromide, 15. 776 

aquotrichloride, 15. 760 

aquotriiodide, 15. 779 

— dihydrate, 15. 779 

arsenate, 9. 234 

atomic disruption, 15. 749 

number, 15. 749 

weight, 15. 749 

- — barium ammonium disulphate, 15. 786 

disulphate, 15. 786 

bis-a-incolmototrachloride, 15. 768 

bi^ethylenediaminobroniide, 15. 774 

bisquinolino tetrachloride, 15. 768 

black, 15. 734 

bromides, 15. 773 

bromopentamminobromide, 15. 774 

bromopentamminosulphate, 15. 783 

caesium disulphate, 15. 785 

carbide, 5. 902 

carbonate, 15. 787 

carbonatopentamminocarbonate, 15. 

787 

catalysis by, 1. 487 

chlorides, 16. 757 

chloroaquobispyridinodiamminocar- 

bonate, 15. 787 

chlorobispyridinotriaminino-salt, 15. 

763 

chlorobispyridinotriamminobromide, 

16. 775 

ohlorobispyridinotriamminochloride, 

15. 763 

chlorobispyridinotriamminoiodide, 16. 

778 

chlorobi^yridinotriamminosulphate, 

chloropentamminobromide, 16. 774 

chloropentamminochloride, 16. 763 

chloropentamminochloroperiridite, 15. 

762 

chloropentamminoohloroplatinate, 15. 

762 

chloropentamminohydrosulphate, 16. 

783 


Iridium chloropentamminohydroxide, 15. 
762, 787 

chloropentamminoiodide, 16. 778 

chloropentamminonitrate, 16. 787 

chloropentamminosulphate, 16. 783 

chloropyridinotetramminochloride, 16. 

763 

chloropyridinotetramminosulphate, 

16. 783 

chromium alloy, 16. 750 

cobalt alloy, 15. 760 

colloidal, 15. 734 

copper alloy, 16. 750 

crystalline, 15. 734 

diammines, 15. 780, 781 

diaquodichlorobispyridine, 16. 762 

dibrornide, 16. 773 

dichloride, 16. 758 

dichloro-diaquobispyridine-salt, 15. 

763 

— — diohlorobisp 5 U*idinodiammino-salt, 16. 
763 

dichlorobispyridinodiamminobromide, 

775 

— — dichlorobispyridinodiamminochloride, 
16. 763 

di ohlor obispy ridi nodiamminohy dro - 

sulphate, 15. 783 

diohlorobispyridinodiamminoiodide, 

15. 778 

dichlorobi 8 p 5 n*idinodiammino 8 ulphate, 

15. 783 

dichlorotetrarnminobromide, 15. 775 

monohydrate, 15. 775 

dichlorotetramminochloride, 16. 762, 

763 

dichlorotetramminoohloroperiridite , 

15. 763 

dichlorotetramminoiodide, 15. 778 

dichlorotetramminosulphate, 15. 784 

diiodide, 15. 777 

dinitritobisethy lenediaminobromide , 

16. 775 

dextro-, 16. 775 

l»vo-, 16. 775 

dinitritobisethylenediaminoiodide, 15. 

778 

dinitritobisethylened iaminonitrate, 

15. 787 

dinitritotetramminobromide, 15. 775 

dinitritotetramminoiodide, 15. 778 

dinitritotetramminoBulphate, 15. 784 

— dioxide, 16. 754 

colloidal, 15. 756 

dihydrate, 16. 755 

dioxyoctobromide, 15. 775 

distannide, 16. 750 

disulphate, 16. 785 

disulphide, 15. 782 

electronic structure, 16. 749 

explosive, 16. 734 

extraction, 16. 731 

filaments, 16. 734 

films, 15. 734 

fluoride, 16. 757 

fluorides, 15. 757 

gold alloy, 16. 750 

hemiphosphide, 8 . 861 

hemitrioxide, 16. 753 

hydrate, 15. 754 
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Iridium hemitrisulphate, 15. 783 

hemitrisulphide, 15. 782 

hexacids, 15. 781 

hexafluoride, 15. 767 

hexammines, 15. 780, 781 

hexamminocarbonate, 15. 787 

hexamminochloride, 15. 761 

hexamminochloroperiridite, 15. 761 

hexamminoiodide, 15. 778 

hexamminonitrate, 15. 787 

hexamminotribromide, 15. 774 

— — hexamminotrichloride, 15. 763 

hexamminotrihydroxide, 15. 754 

hydride, 15. 744 

hydrosol, 15. 734 

hydrotribromide, 15. 774 

hydroxide, 15. 752 

hydroxyaquodichlorobispyridino, 15. 

763 

hydroxypentamminochloride, 15. 762 

hydroxypentamminohydroxido, 15. 

754 

hydroxypontamminonitrate, 15. 787 

iodides, 15. 777 

iodopontamminoiodide, 15. 778 

iron alloy, 15. 750 

isotopes, 15. 749 

lead alloy, 15. 750 

lithium alloys, 15. 750 

mercury alloy, 15. 750 

monamrnines, 15. 781 

• — monobrornide, 15. 773 

monochloride, 15. 757 

monoiodido, 15. 777 

monosulphide, 15. 781 

monoxide, 15. 752 

nickel alloy, 15. 750 

nitrate, 15. 787 

nitratopentamminochloromtrate, 15. 

787 

nitratopentamminonitrate, 15. 787 

nitritopentamminoiodide, 15. 778 

nitritopentamminosulphate, 15. 783 

occurrence, 15. 730 

osmium alloys, 15. 747, 751 

oxide blue, 15. 753 

— oxides, 15. 752 

oxychloride, 15. 764 

oxysulphate, 15. 785 

oxysulphito, 10. 324 

palladium alloys, 15. 751 

pentafluorioide, 15. 757 

pentammines, 15. 780, 781 

phosphate, 15. 787 

phosphide, 8. 861 

phosphoarsenochloride, 15. 760 

phosphobromides, 15. 774 

phosphochloride, 15. 760 

phosphoohlorobromide, 15. 776 

phosphohexabromide, S. 1033, 1035 

phosphosulphochloride, 15. 760 

platinum alloy, 16. 226 

osmium alloys, 16. 228 

rhodium alloy, 16. 228 

tin alloy, 16. 228 

potassium ammonium disulphate, 15. 

786 

chlorotrisulphite, 10. 324 

disulphate, 15. 786, 786 

pentachlorodisulphite, 10. 324 


Iridium potassium sulphide, 15. 783 

tetrachlorotrisulphito, 10. 324 

trisulphito, 10. 324 

preparation, 15. 731 

properties, chemical, 15. 743 

physical, 15. 735 

rhenium alloy, 15. 750 

rhodium alloy, 15. 750 

rubidium disulphato, 15. 785 

ruthenium alloys, 15. 747, 750 

sesquioxide, 15. 753 

hydrate, 15. 754 

sesquisulphate, 15. 783 

sesquisulphide, 15. 782 

silver alloy, 15. 750 

sodium ammonium disiilphate, 15. 876 

■ enneammiiiohexasulphito, 10. 

324 

trisulphite, 10. 324 

sponge, 15. 734 

sulphates, 15. 781 

— — 8ulphatopentamminosuli)hate, 15. 783 

— sulphides, 15. 781 

tetrabromide, 15. 775 

tetrachloride, 15. 766 

tetrachlorobispicoline, 15. 763, 768 

■ tetrachlorobispyridine, 15. 763, 768 

tetrahydroxide, 15. 755, 756 

tetraiodide, 15. 778 

totrammines, 15. 780, 781 

tetroxido, 15. 756 

thallous ammonium disulphato, 15. 786 

disulphato, 15. 785, 786 

- - - thiocarbonate, 6. 129 

ammine, 6. 129 

tin alloy, 15. 750 

triammines, 15. 780, 781 

tribromide, 15. 774 

tetrahydrate, 15. 774 

trichloride, 15. 758 

hemitnhydrate, 15. 759 

tetrahydrate, 15. 759 

trichloro-l, 2, S-trispyridino, 15. 762 

trichlorodiaquopicoline, 15. 763 

trichlorotriammine, 15. 763 

trichlorotriammino-salt, 15. 763 

trichlorotrispicoline, 15. 762, 763 

- — trichlorotrispyridine, 15. 763 
trihydroxide, 15. 764 

triiodide, 15. 777 

trioxide, 15. 756 

triphosphododecabromide, 8. 1033 

triphosphododocachloride, 8. 1007, 

1016 

triphosphopentadecachlorido, 8. 1007 

trisethylenediaminobromide, 15. 776 

trisethylenediamminoiodide, 15. 778 

trisethylenediamminonitrate, 15. 787 

trispyridinotetramminochloride, 15. 

763 

trisulphide, 15. 783 

uses, 15. 747 

zinc alloy, 15. 750 

Iridosmine, 15. 761 
Iridosmium, 15. 751 
Iridous chloride, 15. 758 

diamminohydroxide, 15. 752 

dicarbonyldichloride, 15. 758, 760 

dichlorodiammine, 15. 768 

hydrosulphite, 10. 323 



GENERAL INDEX 


586 

IridouB hydroxide, 16. 752 

iodide, 15. 777 

oxide, 16. 752 

potassium sulphite, 10. 323 

sulphate, 15. 783 

sulphite, 10. 323 

sulpha todiammine, 15. 783 

tetramrninochloride, 15. 758 

tetramminohydroxide, 15. 752 

totramminonitrate, 16. 787 

totramminosulphate, 16. 783 

Iridyl sulphite, 10. 324 
Iron, 12. 482, 530 ; 15. 9 

a-, 12. 776 

)8-, 12. 776 

y-, 12. 776 

12. 776 

absorption spectrum, 13. 177 

accumulator, 18. 225 

acetonosul, 12. 770 

acoustic properties, 18. 34 

action, aerated water, 18. 409 

damp air, 18. 407 

mixed salt solutions, 18. 448 

on water, 1. 134 

salt solutions, 13. 438 

sea-water, 18. 445 

water on, 13. 404 

active, 18. 777 

affinity, 13. 495 

age, 1. 19 

air, action of, 18. 309 

alcohol sols, 12. 770 

alcoBols, 12. 769 

alkali hydroxides, action, 18. 365 

nitrates, action, 13. 346 

allotropes, 12. 775, 776 

alloys, 13. 526 

aluminium alloy, 13. 549 

chromium-molybdenum alloys, 

18. 626 

copper alloys, 18. 557 

magnesium alloys, 13. 557 

silicon alloys, 18. 570 

zinc alloys, 13. 557 

amalgams, 18. 546 

amines, aetion, 13. 342 

ammonia, action, 13. 340 

ammonium azide, action, 18. 342 

persulphate, action, 18. 335 

salts, action, 18. 341, 342 

amorphous, 12. 898 

and steam, 1. 297 

anomalous dispersion, 18. 171 

anthophyllite, 6. 912 

antimony, action of, 13. 353 

compounds, action, 18. 353 

arc discharge, 18. 236 

spectrum, 18. 176 

argon, action of, 18. 297 

armco, 12. 656, 767 

eu*senic, action, 18. 351 

compounds, action, 18. 362, 353 

atomic disruption, 18. 496 

number, 18. 496 

radius, 18. 14 

refraction, 18. 171 

weight, 18. 494 

bacteria, 18. 887 

barium alloy, 18. 541 


Iron Barklawsen efiect, 12. 261 

bending angles, 18. 71 

test, 18. 70 

benzene sols, 12. 770 

beryllium alloy, 18. 542 

birefringence, 18. 171 

bismuth, action, 18. 353 

alloys, 9. 640 

salts, action, 13. 363 

— — black, 18. 7 

bleaching powder, action, 13. 321 

bloomary, 12. 709 

boiling point, 18. 157 

boracite, 6. 137 

boron, action, 18. 364 

alloys, 18. 548 

trichloride, action, 18. 364 

bromides, 14. 117 

bromine, action of, 18. 314 

bromonaphthalene, sol, 12. 770 

bushelled, 12. 709 

cadmium alloys, 13. 646 

calcium alloys, 13. 541 

titanatocolumbate, 9 . 867 

uranium deuterohexacolumbate, 

9 . 905 

cancer, 13. 445 

carbide, 5. 894 

carbides, action, 13. 353 

carbon, action, 18. 363 

alloys, constituents in, 12. 819 

crystallization, 12. 875 

alloys, see Iron 

dioxide, action, 18. 356 

monoxide, action, 18. 354 

system, 12. 796 

equilibrium, 12. 796 

carbonates, 14. 355 

carbonization, 12. 725 

cast, 12. 708 

malleable, 12. 724 

American, 12. 724 

European, 12. 724 

Reaumur’s, 12. 724 

casting shrinkage, 18. 139 

castings, 12. 708 

catalyses. by, 1. 487 

cathode rays and, 13. 180 

cementation, 12. 736 

ceride, 13. 567 

cerium alloys, 18. 557 

chalcanthite, 14. 296 

charcoal, 12. 708 

chemical properties, 18. 297 

chloric acid, action, 18. 321 

chlorides, 14. 9, 40 

chlorite, 6. 624 

chlorine, action of, 18. 314 

trifluoride, action of, 18. 314 

chrome, 11. 201 

chromium alloys, 18. 586 

carbide, 18. 691 

cobalt alloys, 14. 540 

molybdenum alloys, 12. 626 

nickel-titanium allo}^, 16. 328 

tungsten carbide, 12. 629 

vanadium alloys, 12. 643 

Cleveland, 12. 708 

cobalt alloys, 14. 644, 663 ; 15. 566 

aluminium, 14. 663 
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Iron cobalt chromium alloys, 14. 663 

tungsten alloys, 14. 664 

manganese alloys, 14. 664 

molybdenum alloys, 14. 664 

tungsten alloys, 14. 654 

coercive force, 12. 269 

colloidal, 12. 769 

colour, 18. 169 

columbium alloys, 18. 686 

compressibility, 18. 98 

compressive strains, effect on corro- 
sion, 18. 466 

cooling shrinkage, 18. 139 

co-ordination number, 18. 496 

copper alloys, 18. 627 

chromium-nickel alloys, 15. 327, 

337 

lead alloys, 18. 679 

molybdenum alloys, 18. 626 

nickel alloy, 15. 312 

aluminium alloys, 15. 313 

cobalt-magnesium alloys, 

15. 337 

manganese alloys, 15. 313 

zinc alloys, 15. 313 

silicon alloys, 18. 670 

~ — sulphur, ternary system, 8. 24 

tin-lead alloys, 18. 579 

tungsten-nickel alloys, 15. 330 

zinc alloy, 18. 545 

corbino-effect, 18. 235 

corrodibility of different kinds of, 13. 

468 

corrosion, 18. 403 

by bacteria, 18. 429 

cement, 18. 449 

coal gas, 18. 430 

concrete, 18. 449 

fatigue, 18. 467 

in air, 13. 451 

soils, 18. 430 

creep, 18. 68, 93 

critical point Aq, 12. 812 

A„ 12. 811 

A*, 12. 777, 811 

A3, 12. 779, 811 

A4, 12. 781, 811 

potentials, 18. 181 

temperatures, 12. 776 

cryolite, 14. 8 

crystallization, 12. 876 

Curio point, IZ. 267 

cycle, 12. 647 

. decarburization, 12. 725 

decitaceride, 18. 558 

decomposition voltage, 18. 226 

dialuminide, 18. 660 

dialyzed, 18. 831 

diantimonide, 9 . 412 

diarsenide, 9 . 73 

diberyllide, 18. 642 

dtboride, 5. 31 

dicarbide, 5. 894, 896 

dichroism, 13. 171 

dichromide, 18. 687 

dielectric constant, 18. 236 

diffusion, 18. 28 

dihydride, 18. 309 

dimolybdide, 18. 619 

dioxide, 18. 702, 926 


Iron dipentitaphosphide, 8. 856 

dipentitasilicide, 6. 200 

direct process, 12. 635 

diselenide, 10. 799 

disilicide, 6. 201 

distannide, 18. 576 

disulphide, 14. 199, 202 

colloidal, 14. 208 

preparation, 14. 204 

disulphitotetramminocobaltato, 10. 

317 

ditritantimonide, 9 . 412 

ditritaphosphide, 8. 857 

ditritarsenide, 9 . 72 

ditritasilicide, 6. 200 

ditungstide, 13. 629 

dodecazincide, 18. 544 

dodecitacarbide, 6. 897 

ductility, 18. 67 

earth, blue, 14. 390 

effect carbon content on corrosion, 13. 

461 

vibrations, 18. 84 

elastic after-effect, 18. 68 

hysteresis, 13. 68 

modulus, 13. 35 

recovery, 13. 68 

strain, lA 68 

— — elasticity in shear, 13. 76 

electrical conductivity, 13. 189 

properties, 13. 189 

resistance, 13. 136, 190 

eloctroaffinity, 13. 221 

electrochemical series, 13. 212 

electrode potential, lA 205 

elec trodeposi tod, 12. 760 

electrolytic volte action, 13. 224 

electromotive force, 18. 213 

electronic- structure, 13. 496 

electrons and, 13. 180 

electrostenolysis, 18. 228 

emissivity, 13. 172 

endurance limit, 13. 87 

enhanced lines, 13. 176 

enneacarbonyl, 5. 960 

enneadocazincide, 13. 544 

ennitastannido, 13. 576 

entropy, 13. 162 

epidoto, 6. 722 

ethersol, 12. 770 

Ettingshausen effect, 13. 235 

Nernst effect, 13. 235 

evaporation, rate of, 13. 157 

extinction coefficient, 13. 171 

extraction, 12. 580 

Faraday effect, 18. 173 

fatigue, 13. 67, 88 

fireclay, action, 18. 364 

flame spectrum, 18. 173 

flexibility, 18. 71 

fluorides, 14. 1 

fluorine, action of, 13. 314 

fluosulphonic acid, action, 13. 327 

free energy, 18. 162 

friction, 18. 33 

internal, 18. 28 

molecular, 18. 28 

frictional electricity, 18. 189 

gallium alloys, 18. 657 

galvanized, 4. 494 
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Iron germanium alloys, 13. 576 

glance, 8. 860 ; 12. 530 

glass, action, 13. 364 

glycerol sol, 12. 770 

gold alloys, 13. 540 

growth of cast, 13. 142 

gymnito, 6 . 423 

Hall effect, 13. 234 

hardness, 13. 1 4 

abrasive, 13. 26 

heat ionization, 13. 205 

of fusion, 13. 167 

vaporization, 13. 158 

helium, action of, 13. 297 

homiarsenide, 9. 72 

hemiboride, 5. 31 

hemicarbide, 5. 896 

hemiceride, 18. 567 

hemichromido, 18. 587 

homimolybdido, 13. 619 

heminitride, 8. 133 

hernioxide, 18. 702 

hemipentaluminide, 18. 561 

hemipentasilicido, 13. 561 

hemipentoxide, 18. 926 

hemiphosphide, 8. 856 

hemiselenide, 10. 799 

hemisilicide, 6. 1 99 

homistannido, 13. 576 

hernitriphosphide, 8. 857 

hemitriselenide, 10. 799 

hemitrisilicide, 6, 200 

hemitristannido, 13. 576 

homitungstido, 18. 627 

heptazincide, 13. 544 

hexaboratodiiodide, 5. 141 

hexahydride, 18. 309 

hoxastannide, 13. 576 

hoxitacarbido, 5. 896 

hexitaceride, 18. 558 

hexitaphosphide, 8. 855 

history, 12. 482 

hydrazine, action, 13. 342 

hydrazoic acid, action, 13. 342 

hydride, 13. 309 

hydriodic acid, action of, 18. 314 

hydrobromic acid, action of, 13. 314 

hydrocarbons, action, 18. 354 

hydrochloric acid, action of, 13. 314 

— hydrofluoric acid, action of, 13. 314 

hydrogen, action of, 13. 297 

chloride, action of, 13. 314 

dioxide, action of, 18. 313 

fluoride, action of, 13. 314 

overvoltage, 18. 223 

solenide, action, 18. 336 

sulphide, action, 18. 326 

telluride, action, 18. 336 

hydrosol, 12. 769 

hydroxides of metal, action, 18. 365, 

366, 367 

hypochlorous acid, action, 18. 321 

hypophosphate, 8. 939 

hysteresis loss, 18. 269 

(magnetic), 18. 259 

imides, action, 18. 342 

impact strains, effect on corrosion, 18. 

466 

test, 18. 78 

index of refraction, 18. 170 


Iron ingot, 12. 710 

intermetal lie compounds, 13. 626 

internal friction, 18. 28 

pressure, 18. 27 

iodic acid, action, 18. 321 

iodides, 14. 127 

iodine, action of, 18. 314 

ionization energy, 13. 205 

iridium alloy, 15. 760 

isotopes, 18. 496 

Joule effect, 13. 278 

Kerr effect, 18. 173 

knebelite, 6 . 908 

knobbled .charcoal, 12. 709 

lag, 13. 68 

lanthanum alloy, 13. 557 

lead alloys, 18. 579 

hydroxysulphatarsenate, 9 . 334 

potassium nitrite, 8. 501 

Leduc effect, 13. 236 

limit of proportion, 18. 68 

restitution, 13. 68 

liquor, 14. 386 . 

lithium nitride, action, 18. 342 

luminescence spectrum, 13. 176 

magnesia spinel, 5. 154, 297 

-- — magnesium alloy, 18. 543 

zinc alloys, 13. 545 

magnetic hardness, 18. 259 

properties, 13. 135, 244 

— viscosity, 13. 259 

magnetostriction, 13. 278 

manganese alloy, 13. 644 

aluminium alloys, 13. 667 

carbide, 13. 648 

— chromium-nickel alloys, 15. 330 

— copper alloys, 13. 666 . 

molybdenum alloys, 13. 668 

tritasilicide, 6 . 199 

tungsten alloys, 13. 668 

uranium alloys, 18. 668 

vanadium alloys, 18. 668 

manganiferous ores, 12. 150 

Matteucci effect, 18. 278 

— — mechanical properties, 18. 1, 34 
molting point, 13. 155 

— - mercury alloys, 18. 545 

' — tin alloys, 18. 579 

metal action, 13. 364 

salts, action, 18. 367, 368, 369, 

370, 371 

meteoric, 15. 260 

cubic, 15. 261 

octahedral, 15. 261 

methane, action, 18. 353 

microstructure, 12. 791 

mirrors, 12. 769 

modulus of transverse elasticity, 13. 76 

molecular friction, 18. 28 

molybdenum alloy, 18. 617 

carbide, 18. 619 

manganese-nickel alloys, 16. 330 

tritacarbide, 13. 620 

tungsten alloys, 18. 643 

vanadium alloys, 18. 626 

molybdide, 18. 618 

monantimonide, 9 . 412 

monarsenide, 9 . 72 

monoboride, 5. 30. 

monophosphide, 8. 857 
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Iron monoselenide, 10. 799 

monosilicide, 6. 200 ,* 13. 561 

monoxide, lA 702 

naphthalene sol, 12. 770 

natrolite, 6 . 663 

neutrons and, 18. 180 

nickel alloys, 15. 255, 565 

aluminium-copper alloys, 15. 314 

beryllium alloys, 15. 313 

boron alloys, 15. 314 

chromium alloys, 15. 316 

aluminium alloys, 15. 328 

beryllium alloys, 15. 327 

manganese alloys, 15. 338 

molybdenum- copper alloys, 

330 

silicon alloys, 15. 328 

vanadium alloys, 15. 328 

cobalt alloys, 15. 338 

manganese alloys, 15. 338 

titanium alloys, 15. 339 

manganese alloys, 15. 330 

cojjper alloys, 15. 330 

phosphide, 8 . 860 

pyrites, 15. 444 

silver alloys, 15. 313 

tantalum alloys, 15. 315 

tin-copper alloys, 15. 314 

— titanium alloys, 15. 315 

vanadium alloys, 15. 315 

nitrates, 14. 375 

nitric acid, action, 13. 342 

oxide, action, 13. 342 

nitrogen, action, 18. 336 

peroxide, action, 18. 342 

nitrosopentadecacarbonyl, 5. 960 

nitrosyl chloride, action, 13. 342 

nitrous oxide, action, 18. 342 

nomenclature, 12. 707 

Noric, 12. 499 

normal potentials Fe-^Fe”*, 13. 207 

Fe**-^Fo’**, 13. 208 

Fe->Fe , 18. 210 

occurrence, 12. 520 

— — octitacarbide, 5. 894 

— olivine, 12. 530 

-- — optical properties, 18. 169 

ore, calcarious, 14. 355 

pitchy, 9 . 227 

sparry, 14. 355 

spathic, 14. 355 

titaniferous, 7. 2 

ores, 12. 150 

electric smelting, 12. 598 

organic compounds, action, 13. 358, 

369, 360, 361, 362, 363 

osmium alloys, 15. 697 

overstrain, 18. 68 

oxide, black, 18. 736 

magnetic, 18. 731 

oxides of metals, action, 18. 364, 367 

reduction, 12. 618 

oxygen, action of, 13. 309 

oxygen-carbon, 12. 621 

hydrogen system, 12. 630 

hydrogen system, 12. 619 

overvoltage, 18. 224 

ozone, action of, 18. 312 

palladium alloys, 15. 660 

passive, 18. 499 


Iron passivity, 13. 498 

Peltier effect, 13. 233 

pentacarbonyl, 5. 958 

pentahemiboride, 5. 31 

pentaiodide, 14. 134 

pentastannide, 18. 576 

pentitacarbide, 5. 896 

pentitadicoride, 13. 557 

pentitadinitride, 8 . 133 

pentitahexastannide, 13. 576 

pentitazincide, 18. 644 

perchloric acid, action, 18. 321 

periodic dissolution, lA 615 

permanent set, 18. 68 

permeability (magnetic), 13. 263 

to gas, 18. 4 

peroxide, lA 925 

phosphide, 8 . 853 

phosphoric acid, action, 18. 350 

phosphorus action, 13. 347 

compounds, action, 13. 350 

silicon alloys, 13. 571 

photoelecti ic effect, 13. 181 

photophoresis, 18. 182 

photovoltaic effect, 13. 205 

physiological, action, 13. 375 

pig, 12. 596 

ehill cast, 12. 596 

grey, 12. 596 

machine cast, 12. 596 

mottled, 12. 596 

sand cast, 12. 596 

white, 12. 596 

plastic flow, 13. 32 

strain, 18. 68 

plasticity, 13. 32 

platinic, 16. 6 

platinum -chromium alloys, 16. 219 

cobalt alloys, 16. 219 

copj>er alloy, 16. 219 

gold alloys, 16. 219 

manganese alloys, 16. 219 

nickel alloys, 16. 220 

silver alloys, 16. 219 

Poissan’s ratio, 13. 74 

polarization, 13. 226 

Pole effect, 13. 176 

porosity, 13. 4 

positive ions and, 13. 180 

potassamide, action, 13. 342 

potassium alloys, 18. 526 

antirnonide, 9.413 

barium nitrite, 8 . 501 

chlorate, action, 18. 321 

— diselenide, 10. 800 

perchlorate, action, 13. 321 

peroxide, action of, 13. 313 

persulphate, action, 13. 335 

psilomelanes, 12. 266 

purified, 12. 757 

pyrites, 12. 530 

pyrophoric, 12. 768 

radioactivity, 18. 181 

radiodetector, 18. 233 

rate of solidification, 12. 721 

a-rays and, 18. 1 80 

P-rays and, 13. 180 

y-rays and, 13. 180 

X-rays, 13. 179 

spectra, 13. 178 
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Iron reactions of analytical interest, 18. 371 

recovery, 18. 68 

reflecting power, 18. 171 

refraction equivalents, 18. 171 

reluctivity, 18. 259 

residual rays, 18. 176 

rhodium alloys, 16. 566 

rigidity, 18. 74 

rust, 18. 890 

rusting effect acidity, 18. 436 

aeration, 18. 421 

H*-ion cone., 18. 436 

oxygen, 18. 427 

ruthenium alloys, 15. 510 

scale, 18. 734 

Scythian, 12. 499 

selenic acid, action, 18. 335 

selenium, action, 18. 336 

monobromide, action, 18. 336 

monoehloride, action, 18. 336 

oxybromide, action, 18. 336 

sensitiveness of spectrum, 13. 176 

series spectra, 18. 177 

sesquicarbide, 6. 894 

sesquioxide, 18. 775 

sesquiphosphide, 8 . 857 

shearing stress, 18. 72 

- — shock test, 18. 78 
silicates, 6. 906 

of metals, action, 18. 364 

silicide, 18. 561 

— silicon, action, 18. 364 

alloys, 18. 668 

tetrachloride, action, 18. 364 

silver alloys, 18. 369, 639 

copper alloys, 18. 640 

nitrate, action, 18. 346 

selenide, 10. 800 

sinter, 9 . 227 ; 12. 630 ; 13. 889 

arsenical, 9. 227 

sodamide, action, 18. 342 

sodium alloys, 18. 526 

azide, action, 13. 342 

dioxide, action of, 18. 313 

hypochlorite, action, 18. 321 

persulphate, action, 18. 336 

silicate action, 18. 364 

sulphide action, 13. 326 

thiosulphate, action, 18. 336 

xanthate, action, 18, 326 

solar spectrum, 18. 176 

solubility of hydrogen, 1. 305, 306 

solution pressure, 18. 221 

spark spectrum, 18. 174 

specific cohesion, 18. 27 

gravity, 18. 1 

heat, 18. 160 

volume, 18. 11 

spectrum-arc, 18. 175 

flame, 18. 173 

luminescence, 18. 176 

sensitiveness of, 18. 176 

solar, 18. 176 

spark, 18. 174 

ultra-red, 18. 176 

ultra-violet, 18. 176 

spinel, 4. 261 ; 6. 64 

spongy, 12. 636, 767 

stannic chloride, action, 18. 364 

stannide, 18. 676 


Iron stark effect, 18. 176 

starvation, 18. 376 

stellar spectra, 18. 177 

strontiiun alloys, 18. 641 

subcarbide, 5. 896 

subsulphides, 14. 138 

sulphides, 14. 136, 199 

sulphur, action, 18. 32 

dioxide, action, 18. 327 

monochloride, action, 18. 327 

sulphuric acid, action of, 18. 328 

sulphurous acid, action, 18. 327 

sulphuryl chloride, action, 18. 328 

fluoride, action, 18. 327 

surface tension, 18. 27 

Swedish, 12. 708 

synthetic, 12. 636 

tantalum alloy, 18. 686 

tarnishing in air, 18. 461 

tellurium, action, 18. 336 

tensile strains, effect on corrosion, 18. 

465 

strength, 18. 35 

tetracarbonyl, 5. 960 

tetrapentitarsenide, 9 . 73 

tetrarsenide, 9 . 73 

tetratriantimonide, 9 . 412 

tetratritaphosphide, 8. 857 

tetritacarbide, 5. 894, 895 

tetritaluminide, 18. 650 

tetritanitride, 8 . 133 

tetritapentastannide, 18. 576 

tetritaphosphide, 8. 866 

tetritastannide, 18. 576 

tetritoxide, 18. 702 

tetroxide, 18. 702, 936 

thallium alloys, 18. 667 

thermal changes during transforma- 
tions, 18. 159 

limit, 18. 68 

properties, IS. 130 

thermoelectric force, 18. 229 

thin filaments, 12. 769 

thiocarbonate hexammine, 6. 129 

thiohypophosphate, 8. 1064 

thionyl chloride, action, 18. 328 

Thomson effect, 18. 173, 234 

tin alloys, 18. 576 

bismuth alloys, 18. 579 

titanium alloys, 18. 671 

fluoride, action, 18. 364 

nitride, action, 18. 340 

tetrachloride, action, 18. 364 

vanadium alloys, 18. 686 

torsion modulus, 18. 74 

torsional strain, effect on corrosion, 18. 

466 

stress, 18. 72 

tourmalines, 6. 741 ; 12. 630 

transformation points, 18. 168 

heat of, 18. 169 

thermal changes during, 18. 169 

transport number, 18. 206 

transverse strength, 18. 71 

trialuminide, 18. 660 

triamidodiphosphate, 8 . 712 

triantimonide, 9. 412 

triboelectric effect, 18. 206 

triboelectricity, 18. 189 

tricarbide, 5. 894 
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Iron trioxide, 18. 702, 929, 930 

trisilicide, 6. 201 

tritacarbide, 5. 894, 896 

tritadecazincide, 18. 644 

tritadialuminide, 18. 660 

tritadimolybdide, 18. 618, 619 

tritadinitride, 8. 134 

tritadisilicide, 6. 200 ; 18. 560 

tritaditungstide, 18. 628 

tritadizirconide, 18. 574 

tritaphosphide, 8. 866 

tritarsenide, 9 . 72 

tritasilicide, A 199 ; 18. 560 

tritastannide, 18. 576 

tritatetraselenide, 10. 799, 800 

tritatetrastannide, 18. 676 

tritatetroxide, 18. 732 

tritatungstide, 18. 628 

tritazincide, 18. 544 

tritetritaphosphide, 8. 856 

tritotritasilicide, 6. 200 

tritoxide, 18. 702 

trizincide, 18. 544 

tungsten alloy, 13. 626 

carbide, 18. 629 

phosphide, 8. 850 

silicon alloys, 18. 643 

tritacarbide, 13. 629 

vanadium alloys, 13. 626 

ultimate rays, 18. 176 

ultra-red spectrum, 18. 176 

ultra-violet spectrum, 18. 176 

uranate, 12. 64 

uranium alloys, 13. 643 

calcium titanocolumbate, 9 . 905 

deuterotetracolumbate, 9 . 905 

metacolumbate, 9 . 905 

valency, 18. 494 

vanadates, 9 . 790 

vanadides, 9 . 733 

vanadium, 1. 520 

alloys, 18. 579 

chromium -molybdenum alloys, 

13. 626 

vanadyl trichloride, action, 18. 353 

vapour pressure, 18. 157 

velocity sound in, 13. 34 

vibration frequency, 18. 181 

Villari revers^, 13. 276 

— — viscosity, 13. 28 

volatilization, 13. 157 

volta effect, 18. 206 

water, action of, 13. 312 ; see Corrosion 

of iron 

white pyrites, 12. 631 

Wiedemann’s effect, 18. 278 

wrought, 12. 634, 709 

X-radiogram, 1. 642 

Zeeman effect, 13. 176 

zinc alloys, 18. 643 

mercury system, 18. 648 

spar, 4. 643 ; 14. 369 

zirconium, 7. 117 

alloy, 18. 674 

zoisite, 6. 720 

Ironac, 18. 559 
Ironstone brown, 18. 886 

clay, 18. 886 

china, 6. 616 

clay, 18. 776 ; 14. 365 


Ironstone clay jaspery, 13. 775 

oolitic, 18. 886 

Irreversible cells, 1. 1022 

colloid, 1. 771 

processes, 1. 717 

steels, 15. 264 

Irvingite, 2. 425 ; 6. 606 
Isaac of Holland, 1. 48 
Iserin, 7. 56 
Iserine, 1. 2 
Iserite, 7. 30 

Ishikawaite, 5 . 616 ; 9 . 839, 866 
Island’s furnace, 8. 376 
Isobutyl acetate and hydrogen, 1. 304 
Iso-cinchonidino chloroplatinate, 16. 313 
Isoclase, 8. 623, 902 ; 8. 733 
Isodimorphism, 1. 664 
Isoelectric compounds, 4. 201 
Isogonism, 1. 663 

Isohydroborododecatungstic acid, 6. 109 
Isohydrosilicododocatungstic acid, 6. 892 
Isomerides dynamic, 10. 49 
Isomerism, 6. 721 

and heat of reaction, 1. 700 

refractive index, 1. 685 

Iso-monosulphonic acid, 8. 679 
Isomorphism, 1. 661 

and atomic weights, 1. 668 

cleavage, 1. 657 

corrosion hgures, 1. 658 

elastic constants, 1. 657 

hardness, 1. 657 

magnetic properties, 1. 658 

optical properties, 1. 658 

specific, gravity, 1. 657 

thermal conductivity, 1. 658 

expansion, 1. 658 

Mitscherlich's law, 1. 651, 652 

Isomor})hous mixtures, 1, 658 
Isopolyacids, 6. 867 
Isopoly vanadic acid, 9. 794 
Isopropyl(di)stannic chloride, 7. 446 

stannic bromide, 7. 455 

chloride, 7. 446 

stannonic acid, 7. 410 

Isoquinine chloroplatinate, 16. 313 

chloroplatinate, 16. 313 

Iso-quinolinium bromoplatinate, 16. 376 
Isosteric compounds, 4. 200 
Isotachiol, 6. 951 

Isothermal compression gases, 1. 863 

electricity, 1. 820 

expansion gases, 1. 863 

Isotonic solutions, 1. 539 
Isotopic elements, 4 . 50, 130 
Isotopism, 4 . 131 
Isotopy, 4 . 130 

pseudo-, 4 . 193 

Isotropic crystals, 1. 610 

solids, 1. 820 

Isotungstic acid, 11. 764 
Itabirite, 18. 775 
Itabiryte, 13. 776 
Itacolumite, 6. 140 
Ittnerite, 6. 584 
Ivaarite, 6. 846 ; 7. 3 
Iviglite, 6. 606 
Ivory black, 6. 750 
Ixiolite, 9 . 839, 909 
Ixionlite, 9 . 909 
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J 

Jacinta la bella, 6. 715 
Jacinth, 7. 98 
Jack-o’ -lanterns, 8. 803 
Jacksonite, 6. 718 
Jacobsite, 12 . 149 ; 18 . 933 
Jacoby metal, 7. 362 
Jacupirangite, 7. 124 
Jade, 6. 405, 455, 694 

de Saussui*e, 6. 694 

Swiss, 6. 694 

tenace, 6. 694 

Jadeite, 6. 405, 643 
Jaipurito, 14 . 424, 750 
Jalpaito, 8. 300, 447 
Jamesonite, 7. 491 ; 9. 343, 547 
Janosite, 12 . 530 ; 14 . 303, 307 
Japanese red, 13 . 782 
Jargon, 7. 18, 100 

de Ceylon, 7. 98 

Jargonia, 7. 99 
Jargonium, 7. 99 

Jarosite, 12 . 530 ; 14 . 328, 343, 344 
Jasper, 6. 140, 515 

Egyptian, 6. 140 

Jaspery clay ironstone, 13 . 775 
Jaspohamatite, 13 . 775 
Jaune brilliant, 4 . 593 

de baryte, 11 . 273 

cadmium, 4 . 593 

strontiane, 11. 271 

zinc, 11 . 278 

Jefferisite, 6. 609 
Jeffersonito, 6. 390, 916 ; 12 . 149 
Jelletite, 6. 921 
Jenito, 6. 918 
Jenkinsite, 6. 423 
Jeremejeffite, 5 . 100 
Jereinejewite, 5 . 4, 155 
Jeromite, 10 . 792 
Jevreinovite, 6. 726 
Jeyi)oorite, 14 . 750 
Jezekite, 5 . 370 
Jig, 8. 22 

Jigging of ores, 8. 22 
Joaquinite, 6. 843 
Joeseite, 9. 589 
Johannito, 12 . 5, 106 
Johnsonite, 7. 491 
Johnstonite, 7. 793 

Johnstrupite, 5. 513 ; 6. 844 ; 7. 3, 100 

Jollyite, 6. 908 ; 12. 530 

Jordanite, 9. 4, 298, 299 

Jordisite, 11. 488 

Jordiste, 11 . 640 

Jordonito, 7. 491 

Jos5ito, 11 . 2 

Joseite, 10 . 694 ; 11 . 60 

Josephinite, 12 . 530 ; 15 . 5, 256 

JoBsaite, 11 . 125 

Jossoite, 11 . 304 

Joule, 1. 693 

Kelvin effect, 1. 864, 866 

Thomson effect, 1. 864, 866 

Joule’s law, 1. 864 

rule, 1. 805 

Juan bianco, 12 . 149 
Juddite, 12 . 149 


Judex ultimus, 9 . 341 

Judgements, influence temperament on, 8. 
526 

Julianite, 9 . 4, 291 
Julienite, 14 . 424, 826 
Junck6rite, 14 . 355 
Junonium, 4 . 404 ; 5. 504 
Jurinite, 7. 2 
Jurupaite, 6. 420 
Jval, 3. 296 
Jvalita, 8. 296 


K 

K-radiations, 4 . 36 

Kammererite, 6. 622 ; 15. 9 

Kararfvetite, 5 . 523 

Kaersutite, 6. 821, 823 

Kainite, 2. 430, 657 ; 4. 252, 343 ; 7. 896 

Kakochlor, 12 . 266 

Kakoxen, 12. 530 

Kakoxene, 8. 733 

Kalaite, 5 . 155 

Kalbaite, 6. 742 

Kalgoorlite, 3. 494 ; 11. 2, 53 

Kaliborite, 5. 4, 99 

Kali carbonicum e tartan, 2. 714 

magnesia, 2. 660 

Kalinito, 2 . 657 ; 5 . 154, 342 
Kaliophilito, 6. 571 
Kaliophilites hydrated, 6. 574 
Kaliphite, 18 . 886 
Kalk flusssaurer, 2 . 3 
Kalklabrador, 6. 763 
Kalkmilch, 8. 676 
Kalkowskito, 7 . 60 
Kalkschaum, 8. 822 
Kalkwasser, 3. 676 
Kallais, 5 . 362 
Kallihte, 9 . 696 ; 15 . 5 
Kallochrorn, 11. 290 
Kaluszite, 3. 623, 808 
Kamacito, 12 . 528 ; 15 . 260 
Kamasite, 12 . 530 
Kammkies, 14 . 218 
Kampylite, 7 . 491 
Kanaka, 1 . 22 
Kancelstein, 6. 715 
Kaneite, 2 . 149 
Kane’s salt, 4 . 788 

theory mercury-nitrogen compounds, 

4 . 785 

Kaolin, 6. 467 

a-, 6. 470 

J3; 6. 470 

8-, 6. 470 

y., 6. 470 

Kaolinic acid, 6. 474, 569 
Kaolinite, 8. 467, 476 
Kaolinization, 6. 468 
Kapnik felspar, 8. 896 
Kapnikite, 6 . 896 
Kapnite, 4 . 643 
Kara, 2. 711 
Karelinite, 9 . 699 
Karinthine, 8. 821 
Karpholite, 8. 900 
Karstenite, 2. 430 ; 8. 761 
Karyinite, 4 . 252 ; 7 . 491 
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Karynite, 9 . 222 
Kasolite, 7. 491 ; 12. 5 
Kastira, 7. 277 
Katabolic metabolism, 6. 11 
Kataphoresis, 3. 541 
Katungito, 6. 342 
Katzenauge, 6. 139 
Katzensilber, 6. 604 
Keatingite, 6. 898 
Keeleyite, 9 . 649 
Keene’s alloy, 15. 210 

cement, 8. 776 

Keffekil tartarorum, 6. 921 
Keffekill, 6. 427 
Keffeklite, 6. 921 
Kehoeite, 5. 371 
Keifun, 4. 799 

Keilhauite, 5. 513 ; 6. 840 ; 7. 3, 896 
Kelley, E., 1. 48 
Kelp ash, 2. 437 

char, 5. 750 

Kelvin’s equation, 1. 1038 

rule, 1. 1037 

Kempito, 12. 149, 357, 378 
Kenotime, 5. 627 

Kentrolite, 6. 889 ; 7. 491 ; 12. 149 

Keottigite, 9 . 5 

Kopler Johann, 1. 47 

Keramohalite, 5. 154, 333 ; 12. 149, 424 

Keramyl, 6. 945 

Kerargyrito, 3. 300, 390 

Kcrasine, 7. 739, 852 

Kermes, 9 . 513, 577 

mineral, 9 . 448, 513 

vegetable, 2. 513 

Kermesite, 9 . 343, 577 
Kerrite, 6. 609, 619, 622 
Kerstenite, 7. 491 ; 9 . 76 ; 10. 697, 873 
Kertschenite, a-, 14. 391 

jS-, 14. 391 

Kerzinite, 14. 424 ; 15. 5 
Keweenaurite, 9 . 81 
Keweenawite, 9 . 64 ; 14. 424 
Kharpara, 4. 401 
Kharsivan, 9 . 40 
Khespet, 7. 277 

Kibdelophane, 7. 2, 57 ; 12. 530 

Kidney ore, 12. 530 ; 13. 775 

Kies, 14. 199 

Kieselguhr, 6. 142, 289 

Kieselkupfor, 6. 343 

Kieselmalachite, 6. 343 

Kieselmangan, 6. 896 

Kieselzinkerz, 6. 442 

Kieselzinkspath, 6. 442 

Kieserite, 2. 430; 4. 252, 321, 322; 7. 

896 

Kilbriokenite, 7. 491 ; 9 . 546 
Kilbruckenite, 9 . 343 
Killenite, 6. 619 
Killinite, 6. 643 
Kilmacooite, 7. 797 
Kiln charcoal, 5. 748 
Kilo^am-calorie, 1. 699 
Kimitotantalate, 9 . 909 
Kinetic energy, 1. 696 

of gases, 1. 744 

theory and Avogadro’s hypothesis, 1. 

748 

Charles’ law, 1. 747 


Kinetic theory and Dalton’s law, partial 
pressures, 1. 744 

diiffusion, 1. 744 

solution, 1. 524, 628 

atoms, 1. 782 

gases, 1. 742 

amj Boyle’s law, 1. 743 

history, 1. 767 

liquids, 1. 840 

molecules, 1. 765 

of Henry’s law, 1. 531 

solids, 1. 819 

King’s blue, 14. 619 
Kirchhoff’s equation, 1. 702 
Kirk narduban, 12. 863 
Kirwanite, 6. 821 
Kis, 14. 199 
Kischtimite, 5. 522 
Kischtim-parisite, 5. 522 
Kish, 12. 800, 859 
Kiss’ wet-process silver, 3. 306 
Kjerulfine, 4. 388 

Klaprothite, 3. 274 ; 5. 370 ; 9. 589, 691 

Klaprothium, 4. 404 ; 12. 1 

Klaprotholite, 3. 7 ; 9 . 691 

Kleinite, 4. 697 

Klein’s solution, 5. 110 

Klementite, 6. 623 

Kliachite, 5. 275 

a-kliachite, 5. 275 

Klinophaite, 4. 252 

Klipsteinite, 6. 897 

Kljakite, 5. 275 

Klookmann, 10. 771 

Klyphite, 6. 816 

Knall glaser, 6. 530 

Knallplatine, 16. 336 

Knebelite, 6. 908 ; 12. 149 

iron, 6. 908 

Knebetite, 12. 530 
Knopite, 5. 513 ; 7. 3, 62 
Knowledge, empirical, 1. 8 

scientific, 1. 8 

Kobald, 14. 419 

Kobalt, 14. 419 

Kobaltarsenikies, 9 . 309 

Kobaltbleierz, 10. 787 

Kobaltfahlerz, 9 . 291 

Kobaltwismuthfahlerz, 9. 291 

Kobellite, 7. 491 ; 9. 343, 589, 693 

Kobelt, 14. 419 

Kobold, 14. 419 

Koboldbliithe, 9 . 228 

Koboldin, 14. 757 

Kobolt, 14. 419 

Koboltblomma, 9 . 228 

Kobolterz, 9 . 308 

Koboltglantz, 9. 76 

Koboltkies, 9 . 308 

Koboltmalrn, 9 . 76, 308 

Kochelite, 5. 517 ; 9 . 839, 904 ; 12. 6 

Kochite, 6. 464 

Kodolite, 2. 2 

Koechlinite, 11. 570 

KOlbingite, 6. 845 

Koeltigite, 14. 424 

Koenenite, 2. 431 

KOnigwasser, 8. 618 

KGttigite, 9. 180, 181 ; 15. 9 

Koh-i-noor, 5. 711 

2 Q 


VOL. XVI. 



594 


GENERAL INDEX 


Kohl, 9 . 341 

Kohlenschwefelwasserstoffsaure, 6 . 119 
Kohlenstoifcalcium, 5. 856 
Kohlenatoflkalitim, 5. 847 
Kohlrausch's conductivity equation, 1. 987 

law, 1. 987 

law, 1. 979 

Kohol, 9 , 339 
Kokscharoffite, 6. 821 
Kolm, 12. 6 
Kolophonite, 6. 921 
Kolovratite, 9 . 791 
Konel, 15. 343 
Kongsborgite, 4. 1024 
Konichalcito, 3. 623 
Koninckite, 12. 530 ; 14. 401 
Konstrastin, 7. 121 
Koppar-lazur, 14. 189 
Koppite, 5. 519 ; 9 . 839, 904 
Korginite, 9 . 222 
Kornelite, 12. 530 ; 14. 303, 308 
Kornerupino, 6. 812 
Korynite, 9 . 343 
Kosrnium, 5. 504 

Kossel’s h 3 q)othesi 8 ^•alency, 4. 183 
Kotschubeito, 6. 622 

Kowalflky and Moscicky’s furnace, 8. 375 
Krablito, 6. 663 
Kraflite, 6. 663 

Kraurite, 8. 733 ; 12. 530 ; 14. 407 
Krausite, 12. 530 ; 14. 340 
Kreittonnite, 5. 296 
Kromersite, 2. 15 ; 12. 530 
Kronnorite, 3. 494 ; 11. 2, 46 
Kreuzbergito, 12. 530; 14. 411 
Kreuzkristalle, 6. 766 
Kreuzstem, 6. 766 
Krisoberil, 5. 294 
Krisurigite, 4. 639 
Kroeberite, 14. 136 
KrGhnkite, 3. 256, 257 
Krokalite, 6. 573 

Krugite, 2. 430, 657 ; 3. 623 ; 4. 252, 344 ; 

7. 896 

Kryolite, 5. 304 
Kryolitb, 5. 304 
Kryjjtol, 5. 833 
Krypton, 7. 889 

atomic weight, 7. 947 

electronic structure, 7. 949 

history, 7. 890 

— hydrate, 7. 943 

isotopes, 7. 948 

occurrence, 7. 892 

preparation, 7. 902 

properties, chemical, 7. 941 

physical, 7. 906 

Ktypeite, 3. 815 
Kubizite, 6. 644 
Kuboid, 6. 644 
Kuboizite, 6. 729 
Kiihnite, 9 . 221 
Kuld, 3. 296 
Kunckel, J., 1. 52 
Krmheim metal, 5. 610 
Ktmzite, 2 . 425 ; 6 . 640 
Kupaphrite, 9 . 161 
Kupferacetylen, 5. 853 
Kupferantimonglanz, 9 . 536 
Kupferblau, 6. 343 


Kupferglanz, 3. 210 

prismatoidischer, 9 . 550 

Kupferglas, 3 . 210, 220 
Kupferglaserz, 3 . 210 
Kupferglimmer, 9 . 162 
Kupfergriin, 6. 343 
Kupferkis, 14 . 183 
Kupferlasur, 3 . 274 
Kupfer-lazul, 14 . 189 
Kupfemickel, 9 . 80 ; 15 . 1, 6 
Kupferpeckerz, 6, 343 
Kupferphyllite, 9 . 162 
Kupferschaum, 9 . 161 
Kupferschwarze, 3 . 131 
Kupfersmaragd, 6. 342 
Kupferwismutherz, 9 . 690 
Kupferwismuthglanz, 9 . 690 
Kupfferite, 6. 396 
Kuphite, 6. 574 
Kuphonspars, 6. 574 
Kuprite, 7. 349 

Kutnohorite, 4 . 371 ; 12 . 149, 433 
Kyanite, 6. 458 
Kylindrit, 9 . 552 
Kylindrite, 9 . 343 
Kyrosite, 14 . 200 


L 

L-radiations, 4 . 36 
Labile states, 1 . 454 
Labrador, 6. 693 

felspar, 8. 693 

Labradorito, 6. 662, 693 

baryte, 6. 707 

strontia, 6. 707 

Labradorstein, 6. 693 
Labrodorite, 3 . 901 
Lac argonti, 3 . 391 

mercurii, 4 . 797, 862 

sulphuris, 10 . 29, 30 

Lacroicite, 5 . 370 
LfiU3roisite, 6. 899 ; 12 . 433 
Lactic acid, 13 . 615 
Langbanite, 6. 837 
Lavenite, 6 . 857 ; 7 . 100 
Lfievorotatory, 1 . 608 
LafEroffite, 9 . 716 
Lagonite, 5 . 4 ; 12 . 530 
Lagoriolite, 6. 580, 714 
Lait de chaux, 3 . 676 
Lake ore, 12 . 530 
Lambertite, 12 . 5, 60 
Lambert’s law, 3 . 175 
Lamotte’s gold drops, 14 . 10 
Lamp, Nemst’s, 7 . 112, 120 

perpetual, 1 . 50 

Lampadite, 12 . 149, 266 
Lampblack, 5 . 750 

Lamprophyllite, 6. 843 ; 7 . 3 ; 12 . 149 
Lanorkite, 7 . 491, 818, 854 
Lancasterite, 4 . 365 
Landesite, 12 . 149, 455 ; 14 . 411 
Langbanite, 9 . 343 ; 12 . 149 
Langbeinite, 2 . 430 ; 4 . 338 ; 7 . 896 

rubidium, 4 . 339 

Langite, 3. 7, 263 

Langmuir’s octet theory atoms, 4 . 196 
theory liquids, 1. 642 
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Langmuir’s theory solids, 1. 642 
Lansfordite, 4 . 262, 367 
Lanthana, 5. 501, 625 

preparation, 5. 587 

Lanthanates, 5. 628 

Lanthania isolation, 5. 660 

Lanthanite, 5. 507, 621, 665 

Lanthanocerite, 6. 607 

Lanthanous ammonium molybdate, 11. 587 

cobaltic hexamminosulphate, 14. 791 

Lanthanum ammonium carbonate, 5. 666 

hexachromate, 11. 287 

nitrate, 5. 671 

selenate, 10. 872 

sulphate, 6. 669 

sulphite, 10. 302 

timgstate, 11. 790 

— - - analytical reactions, 5. 608 

atomic number, 5. 622 

weight, 5. 621 

barium tungstate, 11. 791 

bismuth sulphate, 9 . 701 

borate, 6. 104 

bromate, 2. 354 

bromide, 5. 645 

heptabromide, 5. 645 

bromoaurate, 3. 607 

csBsium nitrate, 6. 671 

calcium carbonate, 5. 666 

- — carbide, 5. 873 

carbonate, 5. 664 

ceric sulphate, 5. 662 

chloride, 5. 641 

hydrated, 5. 641 

hexahydrated, 5. 641 

(ihloroaurate, 8. 596 

chloroplatinate, 16. 330 

chloroplatinite, 16. 284 

chromate, 11. 286 

octohydrate, 11. 286 

- monohydrate, 11. 287 

cobaltous nitrat»e, 14. 828 

cuprous disulphite, 10. 302 

dithiosulphato, 10. 549 

dioxide, 5. 630 

dioxymonocarbonate, 5. 665 

-■ — dioxysulphate, 5. 651 

disulphide, 6. 649 

dithionate, 10. 694 

dodecanitritotriplatinite, 8 . 621 

- — fluocarbonate, 5. 665 

fluoride, 5. 638 

fluosilicate, 6. 954 

- — hexaiodohexanitritotriplatinite, 8, 523 
hexamminonitrate, 5. 669 

hydrazine sulphate, 5. 659 

hydride, 5. 602 

hydroarsenate, 9 . 187 

hydroarsenite, 9 . 128 

-i hydroazide, 8 . 352 

hydrofluoride, 5. 638 

hydropyrophosphate, 5. 676 

hydroselenite*, 10. 831 

dihydrate, 10. 831 

hydrosulphate, 5. 656 

hydroxide, 5. 628 

hydroxytetraaelenite, 10. 831 

iodate, 2. 356 

iodide, 5. 646 

iron alloy, 18. 667 


Lanthanum magnesium nitrate, 5. 672 

manganous nitrate, 12. 446 

metaborate, 5. 104 

metaphosphate, 6. 675 

metatungstate, 11. 826 

molybdate, 11. 664 

nickel bromide, 15. 429 

nitrate, 15. 492 

nitrate, 5. 668 

nitride, 8. 116 

occurrence, 6. 686 

orthophosphate, 5. 675 

oxalatonitrato, 5. 690 

oxy bromide, 5. 645 

oxydicarbonate, 5. 665 

paratungstate, 11. 819 

pentoxide, 5. 634 

perchlorate, 2. 402 

periodate, 2. 415 

permanganate, 12. 335 

— — potassium carbonate, 5. 665 

heptachromate, 11. 287 

— nitrate, 5. 670 

orthophosphate, 5. 675 

selenate, 10. 872 

. _ sulphate, 5. 658 

— sulphite, 10. 302 

— tetrachromate, 11. 287 

preparation, 5. 590 

— — properties, chemical, 5. 601 
physical, 5. 591 

— pyridine sulphate, 5. 659 

— - quinoline sulphate, 5. 659 

rubidium hydronitrate, 5. 670 

nitrate, 5. 670 

selenate hydrated, 10. 872 

decahydrate, 10. 872 

selenite, 10. 831 

sesquioxide, 5. 625 

silicate, 6. 826 

silicododecatungstate, 6. 880 

silver tungstate, 11. 791 

sodium carbonate, 5. 665 

molybdates, 11. 564 

nitrate, 5. 670 

pyrophosphate, 5. 675 

selenate, 10. 872 

- — sulphate, 5. 657 

tungstate, 11. 790 

solubility of hydrogen, 1. 307 

sulphate, 6. 650 ; 11. 831 

basic, 5. 651 

— enneahydrated, 5. 653 

hexadecahydrate, 6. 654 

hexahydrate, 5. 654 

sulphatocerate, 6. 660 

sulphatostannate, 7. 479 

sulphide, 5. 648 

sulphite, 10. 302 

tetrahydropentaselenite, 10. 831 

totraluminido, 5. 608 

thallous nitrate, 5. 671 

trihydromolybdate, 11. 564 

tungstate, 11. 790 

uranyl sulphite, 10. 309 

zinc nitrate, 5. 672 

(di)lanthanum ammonium ootosulphate, 5. 

659 

potassium hexasulphate, 5. 658 

octosulphate, 5. 658 
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(hexa)lanthanuin caesium henasulphate, 5. 

658 

rubidium hexasulphate, 6. 668 

(tetra)lanthanum ammonium henasulphate, 
5. 669 

Lapides stanniferi spathacei, 11. 673 
Lapis ardens, 10. 1 

basanitisy 6. 140 

bononiensisy 8. 729 

calaminarisy 4. 401, 642 ; 6. 442 

colubrinus, 6. 420 

crucifer, 6. 458, 909 

electricus, 6. 740 

infernalis, 3. 469 

lazuli, 6. 586 

false, 5. 370 

pseudo-, 8. 274 

lydius, 6. 140 

magnes, 12. 139 

manganensis, 12. 140 

ollaris, 6. 429, 430 

plumbaris, 7. 638 

plumbarius, 5. 713 ; 7. 781 j 11. 484 

ponderosus, 11. 674 

rubeus, 4. 943 

scissilis, 6. 428 

serpentinus, 6. 420 

solaria, 8. 619, 740 

specularis, 3. 761 ; 6. 609 

tiburtinus, 8. 814 

Lapiz, 5. 714 

plomo, 5. 714 

Laplace’s constant, 1. 841 
Lapparontite, 14. 349 
Laque min6rale, 11. 290 
Larbasis, 9. 339 
Larderellito, 5. 3 
Lardite, 6. 499 
Lasallite, 6. 825 
Lasurite, 3. 274 

Latent energy of reaction, 1. 728 

heat and intrinsic pressure, 1. 843 

image, 3. 412 

Laterite, 12. 530 

Lateritos, 5. 248 

Latialine, 6. 584 

Latrobite, 6. 693 

Latten ware, 7. 630 

Lattice, clinorhombic prism, 1. 626 

cubic, body-centred, 1. 625 

face-centred, 1. 625 

double, 1. 625 

simple, 1. 626 

hexagonal prism, 1. 626 

monoclinic parallelepiped, 1. 626 

rectangular prism, 1. 626 

body-centred, 1. 626 

rhombic prism, 1. 626 

body-centred, 1. 626 

rhombohedron, 1. 626 

space, 1. 624 

square-prism, 1. 626 

120°, 1. 626 

face-centred, 1. 626 

triclinic, 1. 626 

Laubanite, 6. 739 

L’aude hydrosulfureux, 10. 166 

Laue’s spots, 1. 634 

X-radiograms, 1. 634 

Laumonite, 6. 575 


Laumontite, 6. 738 

vanadio, 6. 739 

Laurionite, 2. 15 ; 7. 738 

Lauriorite, 7. 491 

Laurite, 16 . 498, 540, 686 ; 16 . 5 

Lausenite, 12 . 530 ; 14 . 303, 308 

Lautarite, 2. 347 

Lautite, 9 . 305, 318 

Lavendulan, 9 . 159 

Lavendulane, 14 . 424 

Lavendulanite, 9 . 159 

Lavendulite, 9 . 5 ; 15. 9 

Lavenite, 6 . 855 ; 9 . 839 ; 12 . 149, 530 

Lavenzstein, 6. 430 

Lavoesium, 4 . 672 

Lavoisier and Laplace, law of, 1 . 698 
Lavroffite, 6. 818 
Lavrovite, 6. 409, 818 
Law, 1 . 10, 13, 31 

continuity, 1 . 14 

of chemical composition, 1 . 95 

compoimd proportion, 1. 100 

constant composition, 1. 76, 78 

— Dalton, 1. 93 

definite proportions, 1 . 77 

equivalent ratios, 1. 79 

indestructibility of matter, 1. 101 

, — mass action, 1 . 933 

multiple proportions, 1. 93, 96 

persistence of weight, 1. 101 

proportionality, 1. 79 

reciprocal proportions, 1. 97 

three states, 1. 1 

Proust’s, 1. 76 

Richter’s, 1. 79, 97 

Lawrencite, 2 . 15 ; 12 . 528, 530 ; 14 . 10 ; 

15 . 5 

Lawroffite, 6. 409, 818 

Lawrowite, 6. 409 ; 9 . 716 

Laws, 1 . 157 

Lawsonite, 6. 708 

Laxmannite, 8. 733 ; 11 . 125 

Lazulite, 8. 274 ; 4. 252 ; 5. 154, 370 ; 6. 

587 ; 8. 733 ; 12. 530 ; 14. 396 

calcium, 5. 370 

Spanish, 6. 808 

Lazur felspar, 6. 663 
Lazurapatite, 8. 896 
Lazurite, 6. 580, 587 
Lazurstein, 6. 586 
Lead, 7. 484 ; 16. 9 

acetylpyrophosphate, 7. 880 

alcosol, 7. 509 

allotropic, 7. 520 

alloys, 12 . 217 

aluminate, 5. 297 

aluminium alloys, 7. 624 

oxydodecamolybdate, 11. 600 

aluminophosphate, 7. 877 

amalgams, 1. 3 ; 7. 618 

amidosulphonate, 8. 644 

amidothioimidosulphonate, 8. 636 

amminoxide, 7. 668 

ammonium chromate, 11. 304 

cobalt nitrite, 8. 506 

copper nitrite, 8 . 498 

dimetaphosphate, 7. 881 

hydroxynitrilodisulphonate, 8 . 

678 

imidochroi?iate, 8 . 266 
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Lead ammonium imidomolybdate, 8. 267 

nickel nitrite, 8. 512 

nitrilotriaulphonate, 8. 669 

phoBphatopentadecamolybdate, 

11. 671 

pyrophosphate, 7. 880 

rhodium chloronitrate, 15. 691 

trithiosulphate, 10. 661 

analytical reactions, 7. 686 

anorthophosphate, 7. 880 

antimonate, 9 . 467 

antimonatosilicate, 6 . 836 

antimonial, 7. 605 

antimonides, 9 . 409 

antimonious enneaiodide, 7. 762 

antimony heptoxytetrachloride, 9 . 607 

antimony! oxychloride, 9 . 607 

arsenate, 9 . 189 

colloidal, 9 . 191 

arsenides, 9 . 68 

arsenious enneaiodide, 7. 762 

arsenite, 9 . 129 

colloidal, 9 . 129 

arsonoenneadiiodide, 9 . 254 

ash, 7. 563, 639 

atomic number, 7. 602 

weight, 4 . 128 ; 7. 600 

autunite, 12. 135 

azide, 8. 353 

barium calcium fluoboryl diorthotri- 

silicato, 6 . 890 

chromates, 11. 304 

iodide, 8. 738 

orthophosphate, 7. 876 

oxychloride, 7. 744 

sulphide, 7. 797 

thiosulphate, 10. 662 

baryte peritomous, 7. 740 

bonzylsulphinate, 10. 163 

bismuth alloys, 9 , 639 

sulphoselenides, 10. 921 

- — bismuthide, 9 . 639 

boratodichloride, 5. 140 

borosilicate, 6 . 451 

borotungstate, 5.111 

bromate, 2. 356 

bromide, 7. 746 

properties, chemical, 7. 748 

physical, 7. 746 

bromoarsenatoapatite, 9 . 263 

bromobismuthite, 9 . 673 

bromocarbonate, 7. 853 

bromofluoride, 7. 760 

bromoiodide, 7. 766 

bromoplatinate, 16 . 379 

bromosulphobismuthite, 9 . 703 

■ bromotriorthoarsenate, 9 . 262 

bromotriorthophosphate, 7. 885 

bromotriorthovanadate, vanadatobro- 

mapatite, 9 . 813 

bullion, 7. 603, 504 

cadmium alloys, 7. 617 

caesium copper hexanitrite, 8. 500 

dithiosulphate, 10. 652 

trithiosulphate, 10. 652 

calcium alloys, 7. 613 

chlorovanadatophosphate, 9 . 827 

chromates, 11. 304 

iodide, 8. 738 

molybdate, 11. 666, 569 


Lead calcium orthoantimonate, 9 . 469 

orthoplumbate, 7. 700 

orthotitanatotetrantimonite, 9 . 

433 

phosphatomolybdate, 11. 671 

— sulphatohydrosilicate, 6. 890 

sulphide, 7. 797 

trioxydichloride, 7. 743 

— trithiosulphate, 10. 652 

carbide, 5. 885 

carbonate, 7. 828 

basic, 7. 836 

colloidal, 7. 831 

preparation, 7. 830 

properties, chemical, 7. 832 

physical, 7. 832 

carbonatochromate, 11. 473 

cerous orthophosphate, 7. 877 

chamber crystals, 8. 696 

chambers, theory of, 10. 372 

chemical assay, 7. 506 

chlorate, 2. 356 

chloride, 7. 706 

colloidal, 7. 708 

properties, chemical, 7. 712 

physical, 7. 708 

chlorides, 7. 706 

chlorite, 2. 283 

chloroarsenite, 9 . 130 

chlorobishydrophosphate, 7. 885 

chlorobromide, 7. 750 

chlorocarbonato, 7. 852 

chlorodiorthophosphato, 7. 885 

chloroferrite, 13. 922 

chloroiodide, 7. 765 

dihydrate, 7. 765 

homihydrate, 7. 765 

chloromotavanadate, 9 . 809 

chloroplatinato, 16. 330 

chloroplatinite, 16. 284 

chlorostannate, 7. 450 

chlorosulphate. 7. 817 

chlorosulphobismuthito, 9 . 703 

chlorotrimetarsenate, 9 . 262 

chlorotriorthoarsonato, 9 . 260 

chlorotriorthoarsenite, 9 . 257 

chlorotriorthophosphato, 7. 883 

hydrated, 7. 883 

chloro trior thophosphatoarsenate, 9 . 

262 

chlorotriorthovanadate, 9 . 809 

chromate, 11. 290 

basic, 11. 301 

colloidal, 11. 293 

chromioxydodecamolybdate, 11. 602 

chromite, 11. 201 

chromium alloys, 11. 173 

cobalt alloys, 14. 538 

dinitrosyldecamminotetranitra- 

tonitrate, 8. 443 

sulphide, 14. 757 

cobaltic aquopentamminobromide, 14. 

723 

dodecanitrite, 8. 505 

hexamminohenabromide, 14. 721 

hexamminohenachloride, 14. 656 

hexamminoheptabromide, 14. 720 

hoxamminopentachloride, 14. 656 

trisethylenediaminoiodide, 14. 

744 
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Lead cobaltic trishexamminotridecabro- 
mide, 14. 721 

cobaltous hexaiodide, 14. 741 

colloidal, 7. 508 

copper alloys, 7. 609 

aluminophosphato, 7. 878 

aluminosulphate, 7. 822 

chromate, 11. 304 

ferric trioxy disulphate, 14. 350 

— — hoxahydroxytetrasulphate,7. 819 

hydroxyarsenate, 9 . 196 

hydroxychloride, 7. 742 

hydroxyortho vanadate, 9 . 777 

hydroxysulphate, 7. 820 

iron alloys, 18. 579 

nickel-cobalt alloys, 15. 337 

octohydroxyhexaorthoarsenate, 

9 . 196 

orthosulphoantimonite, 9 . 550 

oxyphosphate, 7. 877 

rod, 7. 515 

silver octoxyhenaeosichloride, 7. 

743 

orthosulphototrabismu- 

thite, 9 . 695 

tetrahydroxydichloride, 7. 743 

tetrahydroxyorthovanadato, 9 . 

778 

- -- tetroxy chloride, 7. 742 

tetroxydecachlonde, 7. 743 

tin-iron alloys, 13. 579 

trioxydichlorido, 7. 743 

corneous, 7. 852 

corrosion, 7. 565 

— electrolytic theory, 7. 565 

hydrogen dioxide theory, 7. 565 

(juprous cobalt selenido, 10. 800 

deuterosulphohexabisrnuthite, 9 . 

695 

dithiosulphate, 10. 552 

.. metasulphohexabismuthite, 9. 

694 

orthosulpharsenite, 9 . 299 

sulphate, 7. 820 

— sulphatocarbonate, 7. 819 

sulphide, 7. 796 

tetrerosulphodecabromuthite, 9. 

694 

triterosulphodecabismuthite, 9. 

695 

decoxytotraiodido, 7. 768 

desilvered, 7. 505 

desilverization, 8. 311 ; 7. 505 

electrolytic process, 8. 313 

Parkes’ process, 8. 312 ; 7. 505 

Pattinson’s process, 8. 311 ; 7. 

505 

Rozan’s process, 8. 312 ; 7. 505 

deuterosulphotetrabismuthite, 9 . 694 

deutorotetraphosphate, 7. 879 

douterotetravanadate, 9 . 777 

— - - dialuminodiorthosilicate, 6. 889 

diainminobromide, 7. 749 

diarnminodichloride, 7. 716 

diamminoiodide, 7. 761 

diamminotetrachloride, 7. 719 

diarsenatoctodecatungstate, 9 . 214 

diarsenatohexatungstates, 9 . 213 

diboratodichloride, 5. 140 

dibromoctofiuoride, 7. 750 


Lead dibromodiiodide, 7. 769 

dicalcium trimetasilicate, 6. 888 

dichlorochromate, 11. 399 

dichlorotetraorthoarsenato, 9 . 263 

dichromate, 11. 342 

dihydrate, 11. 342 

didymium sulphate, 7. 822 

diferryl orthodisilicate, 6. 889 

dihyd^ide, 7. 262 

dihydroarsenate, 9 . 195 

dihydrodiphosphite, 8. 918 

dihydroperoxide, 7. 685 

dihydrophosphate, 7. 879 

dihydropyrophosphite, 8. 922 

dihydroxycarbonate, 7. 838 

dihydroxychromate, 11. 303 

dihydroxydicarbonate, 7. 836 

dihydroxydichloropalladate, 16. 673 

dihydroxydiiododinitritoplatinite, 8. 

523 

dihydroxydisulphate, 7. 819 

dihydroxydithionate, 10. 595 

dihydroxypentabromide, 7. 755 

dihydroxysulphate, 7. 819 

dihydroxysulphatodicarbonate, 7. 852 

dihydroxytetrabromoplatinate, 16. 

381 

dihydroxytetrachloride, 7. 737 

dihydroxytetrachloroplatinate, 16. 334 

dihydroxytetraiodoplatinate, 16. 391 

dihydroxytetrarsonato, 9 . 192 

dihydroxy tripyrophosphate, 7. 880 

dimanganyl orthodisilicate, 6. 889 

dimetaphosphate, 7. 881 

hemi trihydrate, 7. 881 

dinitratophosphito, 8. 917 

dinitritodinitrate, 8. 498 

dioxide, 7. 681 

colloidal, 7. 683, 685 

hydrated, 7. 685 

properties, chemical, 7. 687 

physical, 7. 683 

dioxycarbonate, 7. 836 

dioxychromate, 11. 302 

dioxydibromide, 7. 754 

dihydratod, 7. 754 

dioxydichloride, 7. 739 

dioxydihydroxide, 7. 661 

dioxydiiodide, 7. 767 

dioxydinitrate, 7. 868 

dioxydinitrite, 8. 498 

dioxy diphosphite, 8. 918 

dioxydisulphotungstate, 11. 861 

dioxyhenabroinide, 7. 755 

dioxyheptabromide, 7. 756 

dioxyiodochloride, 7. 768 

dioxynitrite, 8. 497 

dioxypentabromide, 7. 765 

dioxyselenate, 10. 874 

dioxysulphate, 7. 818 

dioxytrimetaphosphate, 7. 881 

dioxytrisulphate, 7. 819 

diphosphatoctodecavanadatohexa- 

molybdate, 9 . 835 

diphosphatoctovanadatododeca- 

molybdate, 9 . 836 

diphosphatoctovanadatopentadeca- 

molybdate, 9 . 836 

diphosphatootovanadatotetradeca- 

molybdate, 9 . 836 
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Lead diphoaphatoctovanadatotrideca- 
molybdate, 9 . 835 

diphosphatohexavanadatotrideca- 

molybdate, 9 . 835 

diphosphatotetradecavanadatohena- 

molybdate, 9 . 835 

diphosphide, 8. 849 

diplatinous hexasulphoplatinate, 16. 

396 

diselenide, 10. 786 

disulphatarsenite, 9 . 333 

disulphate, 7. 822 

disulphide, 7. 794, 795 

disulphopyrosulpharsenite, 9 . 298 

disulphopyrosulphoantimonite, 9 . 546 

disulphopyrosulphobismuthite, 9 . 695 

disulphorthosulpharsenate, 9 . 69 

dithioimide, 8. 265 

dithionate, 10. 594 

ditungstate, 11. 810 

diuranate, 12. 67 

diuranyl phosphate, 12. 136 

dodecabromodiiodide, 7. 766 

double refined, 7. 505 

earth, 7. 638 

electrodeposition, 7. 542 

electronic structure, 7. 602 

enneadecasulphoctoantimonite, 9 . 647 

enneaiodoantimonite, 9 . 602 

enneaiodobismuthite, 9 . 677 

enneaoxytetraiodide, 7. 767 

enneatitarsenide, 9 . 69 

enneauranato, 12. 68 

ethyl alcosol, 7. 609 

extraction, 7. 496, 501 

air reduction process, 7. 496 

precipitation process, 7. 496 

reduction process, 7. 496 

Brittany process, 7. 602 

Corinthian process, 7. 502 

Cornish process, 7. 602 

dry process, 7. 601 

flowing-furnace process, 7. 502 

French process, 7. 502 

Silesian process, 7. 601 

7, 504 

chloridizing roast, 7. 504 

H. E. Fry’s process, 7. 504 

felspar, 6. 662, 698 

ferrate, 18. 936 

ferric chloride, 14. 106 

dodecarsenate, 9 . 228 

hydroxysulphatophosphatarse- 

nate, 9 . 334 

hydroxytetrasulphate, 14. 349 

oxytrisulphate, 14. 349 

ferrite, 18. 921 

ferrous chloride, 14. 36 

cuprous enneasulphodianti- 

monite, 9 . 654 

ferrite, 18. 924 

hexaiodide, 14. 133 

manganese metatitanate, 7. 56 

orthovanadate, 9 . 778 

sulphide, 14. 168 

tetradecasulphohexantimonite, 

9 . 554 

filaments, 7. 607 

films, 7. 508 

flowers of, 7. 663 


Lead fiuoaluminate, 5. 310 

fluoborate, 5. 128 

fiuochloride, 7. 732 

fluochlorotriorthoarsenate, 9 . 261 

fiuoiodide, 7. 766 

fluoiridate, 15. 767 

fiuonitrate, 7. 862 

fluoride, 7. 701 

fluosilicate, 6. 955 

dihydrate, 6. 955 

tetrahydrate, 6. 955 

fiuostannate, 7. 424 

fiuosulphate, 7. 817 

fluotitanate, 7. 73 

trihydrated, 7. 73 

fiuotriorthoarsenate, 9 . 259 

fluotriorthophosphato, 7. 882 

fluotriorthophosphatoarsenatos, 9 . 259 

fiuotriortho vanadate, 9. 801 

formaldehyde hydrosulphoxylate, 10. 

162 

germanium sulphoantimoiiite, 9 . 552 

gold alloys, 7. 61 1 

sulphide, 7. 796 

sulphotellurantimoiiite, 11. 114 

granulated, 7. 605 

hard, 3. 311 ; 7. 504, 505 

chemical, 7. 606 

hemiamininoiodide, 7. 762 

hemiamminomotesilicato, 6. 887 

homiarsenide, 9 . 69 

hemicosisulphoctoantiinonite, 9 . 548 

hemihexamminobromide, 7. 749 

hemihexaphosphate, 7. 882 

homimerouride, 7. 619 

hemioxide, 7. 636 

hemisulphido, 7. 780 

hemitriamrninodichloride, 7. 716 

hemitrimercuride, 7. 619 

hemitrioxide, 7. 670 

hemitritelluride, 11. 68 

tetrahydrate, 11. 58 

henasulphohexantimonite, 9 . 549 

henasulphototrantimonite, 9 . 544 

henicosoxydocosinitrite, 8. 498 

heptadecasulphoctantimonite, 9 . 547 

heptadocasulphoctobisinuthito, 9 . 695 

hep toxy dichloride, 7. 742 

heptoxyhoxamtrite, 8. 497 

heptoxypentaiodide, 7. 768 

hexaborate, 5. 106 

hexachlorodiiodide, 7. 765 

hexahydroarsenatoctodocamolybdate, 

9 . 211 

hexahydroxydinitrate, 7. 867 

hexahydroxydisulphate, 7. 819 

hexametaphosphate, 7. 882 

hydrate, 7. 882 

hexanitritodinitrate, 7. 870 ; 8. 498 

hexaphosphate, 7. 882 

hoxasulphodichloride, 7. 795 

hexoxydibromide, 7. 755 

hexoxydichloride, 7. 742 

dihydrate, 7. 742 

hoxoxydiiodatohexachloride, 7. 768 

hexoxydiiodide, 7. 767 

hexox 5 dietraiodide, 7. 768 

history, 7. 484 

horn, 7. 707, 852 

hydrazine sulphuryl hydrazide, 8. 666 
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Lead hydrazine thiosulphate, 10. 661 

hydrazinodisulphinate, 8. 682 

hydride, 7. 662, 661 

hydriodide, 7. 764 

hydroarsenate, 9. 193 

hydroimidodisulphonate, 8. 659 

hydromonamidophosphate, 8. 706 

hydrophosphate, 7. 878 

hydroplumbite, 7. 662 

hydrosol, 7. 608 

hydrosulphate, 7. 812 

hydrotellurate, 11. 96 

hydroxide, 7. 661 

colloidal, 7. 661 

hydroxy bromide, 7. 764 

hydroxychloride, 7. 738 

hydroxychlorocarbonate, 7. 852 

hydroxychloroplatinito, 16. 285 

hydroxydioxysulphate, 7. 818 

hydroxyhydroplumbite, 7. 664 

hydroxyiodide, 7. 767 

hydrox 3 mitrate, 7. 868, 869 

tetrahydrate, 7. 869 

hydroxynitrilodisulphonate, 8. 678 

hydroxynitrilotrisulphonate, 8. 681 

hydroxypentachloroplatinate, 16. 335 

hydroxysulphocarbonate, 7. 848, 852 

hydroxytriarsenate, 9. 192 

hyperiridite, 16. 756 

hyponitrite, 8. 416 

hypophosphate, 8. 938 

hypophosphite, 8. 886 

hypophosphitomolybditomolybdate, 

8. 888 

hypovanadato, 9 . 747 

imide, 8. 266 

„ - - indium alloys, 7. 625 

iodate, 2. 356 

iodide, 7. 757 

colloidal, 7. 768 

properties, chemical, 7. 760 

physical, 7. 758 

iodoarsenatoai)atite, 9 . 263 

iodocarbonate, 7. 852 

iodoimidoamide, 8. 265 

iodosulphato, 7. 817 

iodosulphobismuthite, 9 . 703 

iodotriorthoarsenate, 9 . 263 

iodotriorthophosphate, 7. 885 

iridium alloy, 15. 760 

iron alloys, 18. 579 

hy^oxysulphatarsenate, 9 . 334 

potassium nitrite, 8. 601 

isobutyl alcosol, 7. 609 

isotopes, 7. 603 , 

liquation, 7. 504 

lithium alloys, 7. 606 

chromate, 11. 304 

dithiosulphate, 10. 551 

magnesium dihydroxymetasilicate, 6 . 

888 

orthosilicate, 6 . 888 

malachite, 3. 274 

manganate, 12. 289 

manganese arsenite, 9 . 133 

magnesium calcium orthoarse- 

nato, 9 . 222 

tetravanadate, 9 . 791 

manganite hydrated, 12. 242 

manganous chloride, 12. 370 


Lead manganous sulphide, 12. 397 

tetrasulphide, 12. 397 

matte, 7. 603 

mercuric bromide, 4 . 894 

mercuride, 7. 619 

mercurous oxyhexanitrate, 7. 869 

mercury alloys, 7. 619 

mesohexabismuthite, 9 . 661 

mesosulphohexabismuthite, 9 . 695 

metaborate, 5. 106 

metallic precipitation, 7. 506 

metantimonite, 9 . 433 

metaoctobismuthite, 9 . 661 

metaphosphate, 7. 881 

metaplumbate, 7. 670 

metarsenate, 9 . 195 

metarsenite, 9 . 130 

metasilicate, 6 . 886 

metasulpharsenite, 9 . 300 

metasulphoantimonite, 9 . 549 

metasulphobismuthite, 9 . 693 

metasulphotetrabismuthite, 9 . 695 

metatetrarsenite, 9. 130 

metatitanate, 7. 66 

metatungstate, 11. 827 

pentahydrato, 11. 827 

meta vanadate, 9 . 777 

methyl alcosol, 7. 509 

molybdate, 11. 666 

(colloidal), 11. 567 

molybdenum alloys, 11. 523 

monamidodiphosphate, 8. 710 

monamidophosphate, S, 706 

monamminobrornide, 7. 750 

monamminodichloride, 7. 716 

monamminoiodide, 7. 762 

monarsenide, 9 . 69 

- — monothiophoBphate, 8. 1069 

rnonochloride, 7. 706, 745 

monohydroxide, 7. 637 

monoiodido, 7. 757 

— — monotelluride, 11. 56 

monoxide, 7. 638 

properties, 7. 660 

physical, 7. 644 

— — native, 7. 490 

nickel alloys, 15. 236 

antimony alloys, 15. 237 

cadmium alloys, 15. 237 

cobalt alloys, 15. 338 

copper alloys, 15. 236 

disulphide, lA 444 

hexaiodide, 15. 433 

tin-zinc-copper alloys, 15. 237 

— trisethylenediaminoiodide, 15. 

433 

nitrate, 7. 856; 11. 831 

properties, chemical, 7. 862 

physical, 7. 867 

X-radiogram, 1 . 642 

nitrates, basic, 7. 867 

nitratobisdihydrophosphate, 7. 885 

nitratohypophosphite, 8. 887 

nitratometatungstate, 11. 827, 862 

nitratorthophosphate, 7. 885 

nitratotellurate, 11. 120 

nitride, 8. 122 

nitrilodithiophosphate, 8. 727 

nitrite, 8. 497 

nitritonitrate, 7. 869 
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Lead nitrohydroxylaminate, 8 . 306 

nitrosonitrate, 7. 869 

nitrosylsulphonate, 8 . 696 

occurrence, 7. 487 

ochre, 7. 638 

octamminobromide, 7. 749 

octamminodichloride, 7. 716 

octamminoiodide, 7. 761 

octofluochloride, 7. 732 

■ octoduodiiodide, 7. 765 

octosulphodiantimonite, 9. 646 

octoxydiiodide, 7. 768 

of the philosophers, 9 . 341 

sages, 9 . 341 

oleate, 7. 691 

orthoantimonate, 9 . 458 

orthoarsenate, 9 . 190 

orthoarsenite, 9 . 129 

monohydrated, 9 . 130 

orthohexa vanadate, 9 . 876 

orthophosphate, 7. 876 

tetrahydrate, 7. 876 

trihydrate, 7. 876 

orthoplumbate, 7. 697 

orthosulpharsenate, 9 . 322 

orthosulpharsenite, 9 . 299 

orthosilicate, 6. 886, 887 

orthosulphoantimonate, 9 . 575 

orthosulphoantimonite, 9 . 644 

— - orthosulphobismuthite, 9 . 693 
orthosulphodiantimonohoxantimonito, 

9 . 544 

orthosulphosilicate, 6. 987 

orthosulphototrantimonite, 9 . 546, 554 

orthosulphotetrarsenite, 9 . 300 

orthovanadate, 9 . 776 

-- — osmate, 15. 706 

osmiamate, 15. 728 

oxide brown, 7. 681 

oxides higher, 7. 669 

oxybischrornate, 11. 303 

oxybromides, 7. 754 

oxycarbonate, 7. 836 

oxychlorides, 7. 736 

oxychromate, 11. 302 

oxydecabromide, 7. 755 

oxydibromido, 7. 754 

hemitrihydrate, 7. 764 

monohydrate, 7. 764 

trihydrate, 7. 764 

oxydichloride, 7. 737 

hemipentahydrate, 7. 738 

hemitrihydrate, 7. 738 

monohydrate, 7. 738 

oxydihydroxide, 7. 661, 664 

oxydiiodide, 7. 766 

hemihydrate, 7. 767 

monohydrate, 7. 767 

oxydinitrite, 8 . 498 

oxydiphosphite, 8 . 918 

oxydiselenitoplumbate, 10 . 833 

oxydisulphate, 7. 819 

oxydithionate, 10. 595 

oxyfluoride, 7. 703 

oxyhexachloride, 7. 736 

oxyhexahydroxytetranitrate, 7. 868 

oxyiodide, 7. 766 

oxymolybdate, 11. 568 

oxymolybdatochloroarsenate, 9 . 263 ; 

11. 568 


Lead oxyorthoarsenate, 9 . 190 

oxyorthophosphate, 7 . 876, 877 

oxyorthovanadate, 9 . 776 

oxypentaiodide, 7. 768 

monohydrate, 7 . 768 

oxypentanitrite, 8 . 498 

oxypyrovanadato, 9 . 776 

oxyselenate, 10. 874 

oxysulphate,- 7. 818 

hydrated, 7. 819 

oxysulphates, 7 . 817 

oxytetrachloride, 7 . 737 

dihydrate, 7 . 737 

monohydrate, 7 . 737 

ox 5 rtetrachlorodiarsenite, 9 . 258 

oxytetrametaphosphate, 7. 881 

oxytetranitrate, 7. 869 

oxy tungstate, 11. 794 

palladium alloys, 15. 649 

paratungstate, 11. 819 

decahydrate, 11. 819 

parkesized, 7 . 505 

pattinized, 7. 605 

pentahydroxychloroplatinate, 16. 333 

pentahydroxyimidodisulphonate, 8. 

659 

pentamminoiodide, 7 . 761 

• i3entarnolybdate, 11. 594 

pontapermanganite, 12. 279 

pentaphosphide, 8. 849 

pentasulphide, 7 . 794 

- — pentathionate, 10. 628 

pentauranite, 12. 68 

pentitaheptoxide, 7 . 670 

- — pentitahexoxido, 7 . 670 

— pentitoctoxide, 7 . 670 

— pentoxybischromate, 11. 302 

pentoxydichloride, 7 . 742 

pentahydrate, 7 . 742 

pentoxydiiodide, 7 . 767 

heptahydrate, 7 . 767 

pentoxydimtrate, 7 . 867 

hydrate, 7 . 867 

pentoxydisulphopyro vanadate, 9 . 818 

pentoxy orthoarsenate, 9 . 192 

pentoxy orthophosphate, 7. 875, 877 

pentoxyorthovanadato, 9 . 776 

perchlorate, 2. 402 

periodate, 2. 415, 416 

permanganate, 12. 336 

permanganite, 12. 279 

permonosulphornolybdate, 11. 653 

per vanadate, 9 . 795 

peroxide, 7. 681 

persulphate, 10. 480 

trihydrate, 10. 480 

phosphate, 7 . 875 

fava, 7. 877 

phosphatoctotungstate, 11. 872 

phosphatododocamolybdate, 11. 663 

phosphatododecatungstate, 11. 867 

phosphatoenneatungstate, 11. 871 

phosphatohexatungstate, 11. 873 

phosphatophosphates, 7. 882 

phosphide, 8 . 849 

phosphite, 8 . 917 

phosphorous eimoaiodide, 7 . 762 

physiological action, 7. 688 

platinous imn« -sulphitodiamminosul* 

phite, 10. 321 
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Lead platinum alloys, 16. 213 

thallium alloy, 16. 21/5 

plumbite, 7. 662, 669 

porous, 7. 507 

potassimide, 8. 266 

potassium arsenate, 9 . 195 

chromate, 11. 604 

cobaltic nitrite, 8. 405 

copper hoxanitrite, 8. 498 

dimetaphosphate, 7. 881 

dinitritodinitrate, 7. 872 

dioxychromate, 11. 304 

heptanitrite, 8. 498 

heptapyrophosphate, 7. 880 

hydroxynitrilodisulphonate, 8. 

678 

molybdate, 11. 569 

nickel nitrite, 8. 512 

.. nitrilotrisulphonate, 8. 669 

octonitritotetranitrate, 7. 872 ; 8. 

498 

— orthophosphate, 7. 876 

orthosulphoantirnonite, 9 . 662 

pyrophosphate, 7. 880 

tetranitrito, 8. 498 

tri thiosulphate, 10. 552 

‘ — powdered, 7. 507 

praseodymium chloro vanadate, 9 . 809 

properties, chemical, 7. 561 

' physical, 7. 515 

purification, 7. 504 

electrolytic, 7. 605 

purified, 7. 608 

pyroantimonate, 9 . 468 

dihydrate, 9 . 458 

hemitrihydrate, 9 . 458 

hexahydrate, 9 . 458 

monohydrate, 9 . 458 

pentahydrate, 9 . 468 

totrahydrate, 9 . 458 

pyroarsenate, 9 . 195 

pyroarsenite, 9 . 130 

pyrobisrnuthito, 9 . 651 

pyrolignite, 7. 691 

pyrophoric, 7. 563 

— pyrophosphate, 7. 880 

pyroplumbite, 7. 670 

pyrosilicate, 6. 887 

pyrosulphantimonite, 9 . 548 

pyrosulpharsenate, 9 . 322 

.... ™ pyrosulpharsenite, 9 . 299 

pyrosulphate, 10. 447 

pyrosulphobismuthite, 9 . 694 

pyrovanadate, 9 . 776 

quadrantosulphide, 7. 780 

-- red, 7. 672 

rhodium alloy, 15. 565 

chloride, 16. 679 

rubidium cobalt nitrite, 8. 506 

trithiosulphate, 10. 652 

__ — ruthenium alloys, 16. 610 

sacred, 9 . 341 

selenate, 10. 873 

selenide, 10. 786 

selenite, 10. 833 

selenosulphohexabismuthite, 9 . 695 

sesquioxide, 7. 670 

sesquisulphide, 7. 793 

silloide, 6. 187 

silicite, 6. 236 


Lead silicododecatungstate, 6. 881 

silver alloys, 7. 610 

germanium sulphantimonite, 7. 

255 

henasulphotetremtimonite, 9 . 662 

metasulphoantimonite, 9 . 651 

orthosulphobismuthite, 9 . 696 

P3rTosulphobismuthite, 9 . 694 

sulphide, 7. 796 

sulphoctoantimonite, 9 . 661 

tliallium metasulpharsenite, 9 . 

301 

slag, 7. 602 

soap, 7. 691 

sodium arsenate, 9 . 196 

chlorophosphate, 7. 886 

chromate, 11. 304 

dihydroxytetracarbonate, 7. 865 

dioxybischromate, 11. 304 

heptathiosulphate, 10. 661 

hydroxychlorosulphate, 7. 739 

hydroxynitrilosulphonate, 8. 678 

orthophosphate, 7. 876 

paratungstate, 11. 819 

I)entapyrophosphate, 7. 880 

pentathionate, 10. 628 

pontathiosulphate, 10. 552 

pyrophosphate, 7. 880 

sulphide, 7. 796 

tetrathiosulphate, 10. 552 

triphosphate, 7. 882 

tripyroarsenate, 9 . 195 

trithiosulphate, 10. 651 

zinc iodoazide, 8. 337 

soft, 8. 311 ; 7. 505 

softening, 7. 604 

solubility of hydrogen, 1. 306 

spar, 7. 829 

(yellow), 11. 566 

spongy, 7. 607 

stannate, 7. 420 

strontium chromates, 11. 304 

iodide, 8. 738 

oxychloride, 7. 744 

thiosulphate, 10. 552 

subbromide, 7. 637 

subchloride, 7. 637, 706, 746 

subhydroxide, 7. 637 

subiodide, 7. 637, 767 

Buboxide, 7. 636 

subsulphate, 7. 803 

subsulphide, 7. 780 

sulphamide, 8. 663 

sulpharsenite, 9 . 298 

sulphate, 7. 803 

colloidal, 7. 806 

properties, chemical, 7. 808 

physical, 7. 806 

sulphates basic, 7. 817 

sulphatocarbonate, 7. 818 

Bulphatostannate, 7. 478 

sulphatotricarbonate, 7. 863 

sulphide, 7. 779, 780 

— colloidal, 7. 784 

hydrated, 7. 789 

properties, chemical, 7. 788 

physical, 7. 784 

reduction of, 7. 497 

sulphite, 10. 303 

sulphobismuthite, 9 . 692 
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Lead sulphochromite, 11. 433 

sulphoctoiodide, 7. 794 

sulphodiantimonotetrantimonite, 9 . 

566 

sulphodibromide, 7. 795 

sulphodichloride, 7. 794 

sulphodiiodide, 7. 796 

sulphofluoride, 7. 794 

sulphohalides, 7. 794 

sulphohexabismuthite, 9 . 695 

sulphohexarsenite, 9 . 300 

sulphometaistannate, 7. 477 

sulphomolybdate, 11. 652 

eulphostannitantimonite, 9 . 663 

sulphotellurite, 11. 114 

sulphotungstate, 11. 809 

super-refined, 7. 606 

supersulphuretted, 7. 793 

tellurate, 11. 96 

tellurite, 11. 81 

tempered, 7. 607 

tetraborate tetrahydratod, 6. 106 

tetrabromide, 7. 753 

■ tetrabromodiiodide, 7. 766 

tetrabromophosphite, 8. 917 

tetrachloride, 7. 718 

tetrachlorodi iodide, 7. 766 

tetrafluoride, 7. 704 

— — tetrahydrido, 7. 262 

tetrahydroxydichloroplatinate, 16. 336 

tetrahydroxydinitritodinitrate, 7. 890 

— — tetrahydroxydithionatc, 10. 695 

— -- totraiodide, 7. 764 

pyridine, 7. 764 

quinoline, 7. 764 

totrametaphosphate, 7. 881 

octohydrate, 7. 881 

tetramminochloroplatinite, 16. 284 

tetramminoiodide, 7. 761 

tetramminotetrachloride, 7. 719 

— — tetranitrate, 7. 857 

totranitritodiamminocobaltiate, 8. 510 

tetranitritoplatinite, 8. 621 

— — tetrapermanganite, 12. 279 

tetrasulphodiiodide, 7. 795 

tetratellurate, 11. 96 

tetrathionate, 10. 619 

totratungstate, 11. 826 

tetraurariate, 12. 67 

tetritantimonide, 7. 579 

tetritapentoxido, 7. 669 

tetritasulphide, 7. 780 

tetroxybromide, 7. 764 

tetroxychromate, 11. 302 

tetroxy dichloride, 7. 742 

dihydrate, 7. 742 

tetroxydihydroxydinitrate, 7. 867 

tetroxydinitrate, 7 . 867 

tetroxysulphate, 7. 819 

thallium alloys, 7. 625 

thallous nickel nitrite, 8. 612 

nitrite, 8. 600 

sulphide, 7. 797 

thiocarbamate, 6 . 132 

thiocarbonate, 6 . 128 

thiohydrophosphite, 8. 1063 

thiohypophosphate, 8. 1064 

thiophosphate, 8. 1066 

thiopyrophosphate, 8. 1070 

thiosulplmte, 10. 660 


Lead tin alloys, 7. 626 

colloidal, 7. 627 

transmutation to silver, 7. 604 

tree, 7. 616 

triamidodiphosphate, 8. 7 1 2 

triamminobromide, 7. 749 

tribromoiodide, 7. 766 

trichloride, 7. 718 

trichlorobromide, 7. 760 

triehlororthioarsenate, 9 . 263 

trihydroxide, 7. 670 

trihydroxyimidodisulphonate, 8. 659 

trimotaphosphato, 7. 881 

trioxychromate, 11. 302 

trioxy dibromide, 7. 756 

trioxydichloride, 7. 741 

hemihydrate, 7. 741 

monohydrate, 7. 741 

tetrahydrate, 7. 741 

trihydrate, 7. 741 

trioxydiiodide, 7. 767 

dihydrate, 7. 767 

monohydrato, 7. 767 

trioxydinitrate, 7. 868 

trioxydinitrite, 8. 497 

trioxyoctohydroxyhexanitrate, 7. 

868 

trioxy orthophosphate, 7. 877 

trioxypentacarbonate, 7. 836 

trioxysulphate, 7. 818 

hydrated, 7. 818 

— tripermanganito, 12. 279 

tnsolenitodecamolybdate, 10. 836 

trisulphobispyrosulpliarsonite, 9 . 299 

trisulphodichloride, 7. 794 

trisulphorthoBulphobismuthite, 9 . 692 

tritadiarsenide, 9 . 69 

tritamercuride, 7. 619 

tritatetrarsenide, 9 . 69 

trithionate, 10. 609 

trithiojihosphate, 8. 1067 

trithiopyrophosphato, 8. 1070 

tritungstate, 11. 811 

triuranato, 12. 67 

tungstate, 11. 792 

— ultramarine, 6. 690 

blue, 6. 889 

violet, 6. 889 

ultraphosphates, 7. 882 

uranate, 12. 64 

uranyl chromate, 11. 308 

pontafluoride, 12. 79 

uses, 7. 591 

valency, 7. 600 

vanades, 9 . 775 

vanadium spar, 9 . 809 

white, see white -loail 

wool, 7. 507 

works, 7. 504 

X -radiogram, 1. 641 

zinc alloys, 7. 616 

chromite, 11. 304 

hydroxy ortho vanadate, 9 . 777 

orthovanadate, 9 . 778 

oxychloride, 4 . 546 

oxydisilicate, 6. 889 

sulphide, 7. 797 

zirconate, 7. 136 

zirconium, 7. 117 

(dodeca)load tetrahenicosichloride, 7. 736 
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(hexa)lead- tetracalcium dihyclroxytriortho* 
silicate, 6. 888 

(octo}lead. oxyhexadecachloride, 7. 736 
(penta)lead oxyenneaehloride, 7. 736 
(tetra)iead oxyheptachloride, 7. 736 
(tri)lead imidosulphonate, 8. 658 

pentasulphosilicate, 6. 987 

Leadhillite, 7. 491, 853 
Le alcool de soufre, 6. 94 
Least effort, principle of, 2. 146 
Leberblende, 4. 408 
Lebererz, 14. 200 
Leberkies, 14. 136 

pyrites fuscus, 14. 218 

Leberkise, 14. 136 
Leclanche’s cell, 1. 1029 
Ledeburite, 12. 800, 863 
Ledererite, 6. 734 
Lederite, 6. 840 ; 7. 3 

Leduo’s molecular volume method rnolo- 
tiular or atomic weights, 1. 763 
Leelito, 6. 663 
Lehmanite, 8. 694 
Lehmannite, 11. 290 
Lehnerite, 12. 530 ; 14. 395 
Lehrbachite, 4. 697 ; 7. 49 ; 10. 788 
Lehuntite, 6. 653 
Leidyite, 6. 624 
Leithner’s blue, 6. 298 
Liembergite, 6. 574 
Lemberg’s solution, 4. 376 
Lemory, N., 1. 52 
Lemnian earth, 6. 471 
Lemon, 18. 615 

yellow, 11. 271, 273 

Lenard rays, 4. 25, 28 
Lengenbachite, 7. 491 ; 9 . 4, 299 
Lennaeite, 14. 424 
Lennilite, 6. 609, 624, 663 
Lenzinite, 6. 494 
Lenzite, 6. 494 
Leonardo da Vinci, 1. 47 
Leonhardite, 6. 738 

a-, 6. 738 

jS-, 6. 738 

Leonite, 2. 430, 657 ; 4. 339 

Lepidochlorito, 6. 622 

Lepidocrocite, 12. 530 ; 13. 877, 884, 886 

Lepidokrokite, 13. 877 

Lepidolite, 2. 2, 425 ; 6. 604, 607 ; 7. 896 

Lepidomelane, 6. 608 

Lepidomorphite, 6. 606 

Lepidophacite, 12. 149 

Lepidophccite, 12. 266, 276 

Lepitochlorites, 6. 623 

Lepolite, 6. 693 

Lepor, 6. 918 

Leptochlorites, 6. 622, 623 

Loptonematite, 12. 236, 266 

Lerbachite, 4. 697 ; 10. 694 

Lerch’s rule radioactivity, 4. 114 

Lessbergite, 4. 371 

Lettsomlte, 5. 154, 353 

Leucaugite, 6. 817, 819 

Leuchtenbergite, 6. 622 

Leucite, 6. 648 

beryllia, 6. 649, 803 

ferric, 6. 649, 919 

lithia, 6. 649 

pseudo-, 6. 651 


Leucite soda, 6. 647, 648, 649 

thallium, 6. 65 

thallo-, 6. 826 

Leucitic acid, 6. 294, 648 
Leucitohedron, 6. 649 
Leucoargilla, 6. 472 
Leuooargyrite, 9 . 291 
Leucochalcite, 9 . 6, 160 
Leucocyclite, 8. 368, 370 
Leucoglaucite, 14. 320 
Leucolite, 8. 560, 763 
Leucomanganite, 12. 149, 464 
Leucone, 8. 227 
Leucophane, 4. 206 ; 8. 380 
Leucophoenicite, 6. 894 ; 12. 149 
Leucophosphate, 14. 411 
Leucophyllite, 8. 606 
Leucopyrite, 9 . 4, 73 ; 12. 530 
Leucosphenite, 8. 844 ; 7. 3, 54, 100 
Leucoxene, 8. 840 ; 7. 3 
Leudouxite, 14. 424 
Leukonium, 9 . 451 
Leuteoarsenatomolybdic acid, 9 . 206 
Leverrierite, 8. 473, 492 
Levgue, 6. 735 
Leviglianite, 4. 697 ; 10. 780 
Levynite, 8. 675 
Lewis’ cubical atom, 4. 195 
Lewisite, 7. 3 ; 9 . 433 
Leyden blue, 5. 298 

papyrus, 1. 26 

Lherzolite, 5. 298 
Libavius, A., 1. 61 

fuming spirit, 7. 436 

Libethenite, 3. 289 ; 8. 733 

black, 3. 8, 961 

Lichtes uranpecherz, 12. 52 

Liebenerite, 8. 619 

Liebigite, 12. 5, 115 

Liesegang's rings, 1. 537 

Lievrite, 8, 918 ; 12. 530 

Light, action magnetic held on polarized, 4. 

19 

black, 4. 53 

calcium, 1. 326 

Drummond’s, 1. 326 

lime, 1. 326 

magnesium, 4. 259 

matter of, 1. 56 

red silver ore, 9 . 4 

syringe, 8. 1058 

zircon, 1. 326 

Lignes de glissement, 12. 895 
Lignite, absorption oxygen, 1. 371 
Ligurite, 8. 840 ; 7. 3 
Lilalite, 8. 607 
Lilianite, 9 . 693 
Lillhammerite, 15. 5, 444 
Lillianite, 7. 491 ; 9 . 589 
Lillite, 8. 624 ; 12. 530 
Lime, 3. 672 ; 13. 615 

burning, 3. 653 

burnt, 3. 663 

cancrinite, 8. 682 

caustic, 3. 653 

cream of, 3. 676 

high calcium, 8. 663 

hydrated, 8. 673 

juice, 18. 616 

light, 1. 326 
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Lime, live, 8. 653 

malachite, 8. 274 

mica, 6. 707 

milk of, 8. 676 

olivine, 6. 386 

psilomelanes, 12. 266 

slaked, 8. 673 

slaking, 8. 673 

thomsonite, 6. 710 

uranite, 12. 134 

water, S, 676 

Limestone, 8. 622, 814 ; 12. 151 ; 18. 615 

coralline, 8. 815 

Fontainebleau, 8. 814 

lithographic, 8. 815 

oolitic, A 815 

shell, 8. 816 

Limestones argillaceous, 8. 815 

bituminous, 8. 815 

ferruginous, 8, 816 

fetid, 8. 815 

glauconitic, 8. 814 

phosphatic, 8. 815 

sandy, 8. 816 

Limnite, 12. 530 ; 18. 886, 893 
Limonite, 12. 530 ; 13. 886 ; 15. 9 

boxwork, 13. 887 

Linarite, 7. 491, 820 

Lincolnite, 6. 755 

Lindackerite, 9. 5, 334 ; 15. 5 

Lindesite, 6. 916 

Lindsayite, 6. 693 

LindstrOmite, 9 . 694, 695 

Line spectrum, 4. 5, 7, 915 

Linear absorption coeff. X-rays, 4. 33 

LinnaBite, 14. 767 ; 15. 5, 9 

Linotype metal, 7. 362 

Linsenerz, 5. 166 

Lintonite, 6. 709 

Linzenerz, 9 . 186 

Linzenkupfer, 9 . 186 

Lion, red, 9 . 341 

Lionite, 11. 793 

Liparite, 6. 431 

Lipilite, 7. 896 

Liquefaction gases, 1. 868 

by cooling, 1. 870 

Joule-Thomson effect, 1.872 

rapid evaporation, 1. 871 

cascade method, 1. 871 

Liquid air, aee Air, liquid 

crystals, 1. 645 

Bose’s swarm theory, 1. 649 

Liquids, amsotropic, 1. 645 

associated, 1, 866 

association of, 1. 858, 860 

birefringent, 1. 646 

intrinsic pressure, 1. 841 

kinetic theory, 1. 840 

Langmuir’s theory, 1. 642 

normal, 1. 866 

polymerized, 1. 860 

— ; — solubility in liquids, 1. 622 
Liquor argenti vivi sublimati, 7. 436 

arsenicalis, 9 . 40 

arsenici hydrochloricus, 9 . 40 

arsenii et hydrargyri iodidi, 4. 916 

fumens ex stanno, 7. 437 

magnesia carbonates, 4. 361 

plumbi subacetatis, 7. 691 


Liquor silicum, 6. 136 
Liroconite, 3. 8 ; 6. 165 ; 9 . 5 
Lirokonmalachite, 9 . 186 
Liskeardite, 5. 155 ; 9 . 5, 186 ; 12. 630 
Litchfield’s shaft furnace, 4. 701 
Lithammonium, 8. 245 
Litharge, 7. 639 

absorption oxygen, 1. 371 

flake, 7. 639 

levigated, 7. 639 

sublimed, 7. 639 

Litheophorus, 8. 729 
Litheosphorus, 8. 729 
Lithia alum, 5. 342 

felspar, A 662, 668 

leucite, 6. 649 

mica, 6. 607 

psilomelanes, 12. 266 

sodalite, 6. 583 

Lithiojarosite, 14. 343 
Lithion-psilomelane, 12. 266 
Lithionite, 6. 607 

Lithiophilite, 12. 149, 453 ; 14. 396 
Lithiophorite, 12. 266 ; 15. 9 
Lithiophylite, 2. 426 
Lithite, 6. 651 
Lithium a-, 2. 468 

acetylene diamminocarbido, 5. 849 

aluminium dimesosilicate, 6. 652 

dimetasilicato, 6. 640 

heptitabromorthosilicate, 6. 573 

mesotrisilicate, 6. 641, 668 

orthosilicate, 6. 569 

hydrated, 6. 573 

paratetrasilicato, 6. 641 

phosphate, 5. 367 

— sulphate, 5. 342 

tetrametasilicate, 6. 641 

aluminosilicate, 6. 569 

— amalgams, 4. 1012 
amide, 8. 253 

amidochromate, 8. 266 

amidosulphonate, 8. 641 

ammine, 8. 244 

amminotritantimonide, 9 . 341 

ammonium chromate, 11. 244 

ci«-di8ulphitotetramminocobalt- 

ato, 10. 317 

hydrorthophosphate, 2. 876 

pentametaphosphate, 2. 878 ; 8. 

988 

sulphate, 2. 705 

trimetaphosphato, 2. 877 

antimonatotriiodobromide, 9. 512 

argentoiodides, 8. 433 

arsenatotrimolybdate, 9 . 209 

at. wt., 2. 470 

azide, 8. 345 

hydrate, 8. 345 

azodithiocarbonate, 8. 338 

2. 458 

barium silicate, 6. 371 

as-bischromatotetrainminocobaltiate, 

11. 311 

borosilicate, 6. 448 

bromate, 2. 330 

bromide, 2. 577 

ammines, 2. 586 

properties, chemical, 2. 586 

physical, 2. 579 
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Lithium bromobisarsenite, 9 . 256 

bromostannate, 7. 466 

cadmide, 4 *. 668 

cadmium alloys, 4. 668 

sulphate, 4. 636 

trichloride, 4. 554 

csesium alloys, 2. 481 

calcium carbonate, 3. 844 

metasilicate, 6. 366 

orthosilicate, 6. 365 

phosphate, 8. 878 

carbamate, 2. 796 

carbides, 5. 847 

carbona^, preparation, 2. 725 

properties, chemical, 2. 767 

physical, 2. 747 

-- — chlorate, 2. 325 
ammino-, 2. 329 

— - chloride ammino-, 2. 554 

and hydrogen, 1. 303 

sulphate crystallization, 2. 

689 

— - — hydrated, 2. 542 

preparation, 2. 528 

properties, chemical, 2. 552 

physical, 2. 529 

chlorite, 2. 284 

chloroaurate, 8. 593 

chlorochromate, 11. 397 

chlorocolumbito, 9. 876 

chloroiodido, 2. 611 

chloroiridato, 15. 771 

dihydrate, 15. 771 

hcxahydrate, 5. 771 

chloropontaquodichlorido, 11. 418 

chloroperiridite, 15. 765 

chloroperohodite, 15. 579 

chlorojilatinate, 16. 324 

hexahydrate, 16. 324 

chloroplatinito, 16. 281 

chloroplumbite, 7. 727 

chlorostannate, 7. 448 

— - - chlorotrifluoaiitimonito, 9 . 466 

— — chromate, 11. 243 

dihydrate, 11. 243 

— - — chromite, 11. 196 

chromium pentachloride, 11. 418 

chromous carbonate, 11. 471 

cobaltic hexanitrite, 8. 504 

cobaltous henachloride, 14. 641 

heptachloride, 14. 641 

hexachloride, 14. 641 

sulphate, 14. 779 

tetrachloride, 14. 641 

trichloride, 14. 640 

trisulphite, 10. 314 

cuprous sulphite, 10. 275 

thiosulphate, 10. 630 

decaborate decahydrated, 5. 66 

decahydropontasolenitododecavana- 

date, 10. 835 

deuteroctovanadate, 9 . 761 

deuterododecavanadate, 9 . 761 

deuterohexa vanadate, 9. 761 

deuterotetra vanadate, 9 . 761 

dialuminiurn orthosilicate, 6. 569 

pentametasilicate, 6. 641 

diborate, 5. 66 

diohromate, 11. 325 

dihydroarsenate, 9 . 149 


Lithium dihydroarsenatotrimolybdate, 9 . 
208 

dihydrohypophosphate, 8 . 933 

dihydromanganidiorthophosphate, 12. 

461 

pentahydrate, 12. 461 

trihydrate, 12. 461 

dihydrophosphatohemipentamolyb- 

date, 11. 669 

dihydrophosphite, 8. 912, 913 

dihydrorthophosphate, 2. 868 

diiododinitritoplatinite, 8. 522 

dimolybdate, 11. 681 

dioxide, 2. 487 

dioxyorthosilicate, 6. 832 

diphosphate, 2. 862 

diselenitopentamolybdate, 10. 837 

disodium chloroperiridite, 15. 765 

disulphide, 2. 632 

disulphuryliodide, 10. 690 

dithionato, 10. 683 

dithiophosphate, 8. 1068 

ditritamercuride, 4. 1012 

I ditritastannide, 7. 346 

ditungstate, 11. 809 

divanadyl hexasulphite, 10. 305 

docosibromoaluminate, 5. 326 

~ — enneafluodiantimonite, 9 . 465 

enneahydropentalanthanate, 5. 628 

ferrate, 18. 934 

ferric chloride, 14. 102 

ferrite, 13. 906 

ferrohoptanitrosyltrisulphide, 8. 441 

ferrous phosphate, 14. 396 

sulphate, 14. 293 

— trichloride, 14. 32 

fluoaluminato, 5. 303 

fluoborate, 5. 126 

fluoride, 2. 512 

fluosilicate, 6. 946 

fluostannate, 7. 423 

— flnosulphonato, 10. 685 

fluotitanato, 7. 70 

fluozirconate, 7. 139 

glaucophane, 6. 644 

- — hemimercuride, 4. 1012 

hemipentastannide, 7. 346 

hexaborate hexahydrated, 5. 66 

hexabromoselenate, 10. 901 

hexachloroindate, 5. 400 

hexachlorothallate octohydrated, 5. 

445 

hexadecamolybdate, 11. 603 

hexafluoaluminate, 5. 303 

hexafluotantalate, 9 . 916 

hexahydroarsenatoctodecamolybdate, 

hexamercuride, 4. 1012 

history, 2. 421 

hydrides, 2. 481 

hydrocarbonate, 2. 773 

hydrometaluminate, 5. 287 

hydro-orthophosphate secondary, 2. 

851 

hydropentafluoantimonite, 9 . 466 

hydrophosphite, 8 . 912 

— ~ hydropyrotellurate, 11. 89 

hydropyrotellurite, 11. 78 

hydrosulphates, 2. 678, 679 

hy(&ated, 2. 687 
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Lithium hydrosulphide, 2. 641 

hydrosulphite, 10. 260 

hydrotellurate, 11. 89 

hydroxide, 2. 496 

properties, 2. 600 

hydroxyiodide, 2. 600 

hydroxypentachloroplatinate, 16 . 336 

hypochlorites, 2. 269 

hypomolybditotetramolybdate, 11.593 

hypophosphate, 8. 933 

hypophosphite, 8. 880 

hyposulphite, 10. 181 

imide, 8. 258 

iodate, 2. 332 

hydrated, 2. 334 

iodatophosphate, 2. 851 

iodide, 2. 596 

hydrated, 2. 602 

properties, chemical, 2. 605 

physical, 2. 598 

iodobisarsenite, 9. 256 

iridium alloys, 15. 750 

isotetrahydroborododecatungstate, 5. 

109 

lead chromate, 11. 304 

dithiosulphate, 10 . 551 

magnesium alloys, 4 . 666 

carbonate, 4 . 367 

metasilicate, 6. 407 

manganate, 12. 288 

- — manganitomanganate, 12. 290 

manganous feme phosphate, 14 . 412 

phosphate, 12. 453 

trichloride, 12. 366 

mercuric brornodichloride, 4 . 892 

hexanitrite, 8. 495 

totrabromide, 4 . 891 

totraiodide, 4 . 927 

hexahydrated, 4 . 927 

octohydratod, 4 . 927 

tribromide, 4 . 891 

trinitrite, 8. 495 

metaborate, 5. 65, 79 

octohydrated, 5. 65 

metabromoantimonate, 9 . 497 

metachloroantimonate, 9 . 491 

- — metadizirconate, 7. 136 

metaluminate, 5, 287 

metantimonate, 9 . 450 

metaphosphate, 2. 867 

metaplumbate, 7. 696 

metarsenite, 9 . 116 

metasilicate, 6. 329 

hydrated, 6. 331 

metasulpharsenate, 9 . 317 

metasulphoantimonite, 9 . 633 

metasulphotetrantimonite, 9 . 634 

metatungstate, 11. 822 

metavanadate, 9 . 761 

metazirconate, 7. 136 

molybdate, 11. 562 

trioctohydrate, 11. 553 

molybdenum dioxydibromide, 11. 638 

ox 3 rtetrabromide, 11 . 638 

monamidophosphate, 8. 706 

monomercuride, 4 . 1012 

monosulphide, 2. 621 

properties, chemical, 2. 627 

ph3r8ioal, 2. 624 

monoxide, 2. 486 


Lithium nickel metaphosphate, 15. 496 

trichloride, 15. 419 

nickelous sulphate, 15. 472 

nitrate, 2. 802 

hydrates, 2. 816 

properties, chemical, 2. 820 

physical, 2. 808 

nitratosulphate, 2. 816 

nitride, 8. 98 

nitrite, 8. 474 

hemihydrate, 8. 474 

monohydrate, 8. 474 

octoborate hydrated, 5. 66 

octofluozirconate, 7. 139 

octomolybdate, 11. 596 

octosulphate, 10. 447 

orthoarsenato, 9 . 149 

orthodisilicate, 6. 330 

orthododecacolumbate, 9 . 685 

■ orthophosphate, normal, 2. 847 

properties, chemical, 2. 849 

physical, 2. 848 

orthosilicate, 6. 329 

orthosulpharsenate, 9 . 317 

orthosulphoantimonite, 9 . 533 

orthotellurate, 11. 89 

orthotetra vanadate, 9 . 761 

ortho vanadate, 9 . 760 

enneahydrate, 9 . 760 

hexahydrate, 9 . 760 

osmium alloy, 15. 697 

oxyortho vanadate, 9 . 760 

monohydrate, 9 . 760 

tetradocahydrate, 9 . 760 

tetrahydrate, 9 . 760 

palladium alloys, 15. 642 

pararnolybdate, 11. 584 

dodecahydrate, 11. 584 

octocosihydrate, 11. 684 

— para tungstate, 11. 814 
percarbonate, 6. 84 

— — i>entachloroantimonito, 9 . 479 

hexahydrate, 9 . 479 

pentahydrate, 9 . 479 

pentachlorodiplumbite, 7. 727 

— - pentaiodoplumbite, 7. 776 

pentahydrate, 7. 776 

tetrahydrate, 7. 776 

pentamercuride, 4 . 1012 

pentamolybdatodisulphite, 10. 307 

pentasilicate, 6. 329 

pentatantalate, 9 . 901 

perchlorate, 2. 395 

perdichromate, 11. 359 

perditungstate, 11. 835 

perdiuranato, 12. 72 

perferrite, 13. 926 

periodate, 2. 406, 408, 409 

ammonium, 2. 409 

permanganate, 12. 302 

permonosulphomolybdate, 11. 653 

persulphate, 10. 476 

pertetratungstate, 11. 836 

peruranate, 12. 72 

pervanadate, 9 . 795 

phosphatoenneamolybdate, 11. 666 

phosphatohexamolybdate, 11. 667 

phosphatohexatungstate, 11. 872 

phosphide, 8. 834 

phosphitododecamolybdate, 8. 918 
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Lithium platinum alloys, 16. 194 

plumbate, 7. 698 

trihydrate, 7. 698 

potassium alloys, 2. 480 

carbonate, 2. 748, 768 

chromate, 11. 267 

hexafluotetraluminotrimesosili- 

cate, 6. 608 

■ hyflrotrialuminotriorthosilicate, 

* 6. 608 

molybdate, 11. 568 

silicate, 6. 337 

sulphate, 2. 687 

sulphatochromate, 11. 244 

sulphite, 10. 260 

tungstate, 11. 781 

preparation, 2. 446, 449 

— - properties, chemical, 2. 468 
physical, 2. 461 

pyridinepentachloroplatinate, 16. 312, 

324 

pyrophosphate, 2. 862 

pyrophosphatododecamolybdate, 11. 

671 

pyrosulpharsenate, 9 . 316 

pyrosulphoantimonito, 9 . 533 

— pyrotellurite, 11. 77 

pyrovanadate, 9 . 761 

hexahydrate, 9 . 761 

tetrahydrate, 9 . 761 

rhodium alloy, 15. 664 

rubidium alloys, 2. 481 

sulphate, 2. 688 

ruthenium alloy, 15. 510 

— - — salts extraction, 2. 442, 443, 444 

— - selenate, 10. 856 
— ' - selenide, 10. 766 

selenite, 10. 821 

tetri tatrihydrate, 10. 821 

selenotrithionate, 10. 926 

— - silicide, 6. 169 

silver dithiosulphate, 10. 537 

nitrate, 8. 479 

nitrite, 8. 484 

orthosulphoantimonite, 9 . 542 

sulphate, 3. 464 

— sodium alloys, 2. 480 

chloroperrhodite, 15. 579 

duoaluminate, 5. 306 

molybdate, 11. 556 

selenate, 10. 866 

silicate, 6. 337 

sulphate, 2. 687 

sulphite, 10. 260 

trioxysulpharsenate, 9 . 329 

tungstate, 11. 779 

1 . S-tungstate, 11. 779 

solubility of hydrogen, 1. 307 

stannate, 7. 417 

stannic tungstate, 11, 792 

strontium pentabromide, 8. 731 

silicate, 6. 371 

subchloride, 2. 530 

sulphamidate, 8. 662 

sulphate hydrates, 2. 667 

preparation, 2. 660 

properties, chemical, 2. 672 

physical, 2. 660 

sulphates, 12. 416 

sulphatoaluminate, 5. 342 


Lithium sulphatocuprate, 8. 256 

Bulphatopertitanate, 7. 96 

sulphite, 10. 260 

sulphomolybdate, 11. 661 

sulphoniodide, 2. 607 

sulphotellurite, 11. 113 

tellurate, 11. 89 

telluride, 11. 40 

tellurite, 11. 77 

tetraborate, 5. 65 

pentahydrated, 5. 66 

tetrabromoaluminate, 5. 326 

tetrachloroaluminate, 5. 321 

tetrachloromercuriate, 4. 852 

tetrachromate, 11. 352 

tetrafluoantimonite, 9 . 465 

tetraiodoplumbite, 7. 776 

tetrametaphosphate, 2. 867 

tetramolybdate, 11. 592 

tetranitritoplatinite, 8. 519 

— — tetratellurate, 11. 89 

tetratellurite, 11. 77 

tetritastannide, 7. 346 

thallic disulphate, 5. 469 

thallous chlorides, 5. 441 

dithionates, 10- 594 

thiocarbonate, 6. 123 

thiosulphate, 10. 614 

thorium hexachloride, 7. 235 

hydroxytrichloride, 7. 232 

nitrate, 7. 261 

oxychloride, 7. 232 

pontaohloride, 7. 235 

sulphate, 7. 246 

tourmaline, 6. 742 

trialuminium hexahydroxydirnetasili- 

cate, 6. 607, 652 

triantimonate, 9 . 443 

triantimonide, 9 . 341 

trichlorocuprate, 3. 183 

trichloroferrito, 14. 32 

trichloromercuriato, 4. 852 

trichromate, 11. 350 

trimorcuride, 4. 1012 

trimolybdate, 11. 588 

heptahydrate, 11. 688 

monohydrate, 11. 688 

octohydrate, 11. 688 

tetrahydrate, 11. 588 

trisulphatochromiate, 11. 464 

tritarnide, 8. 268 

tritammonium, 8. 259 

tritarsenide, 9 . 61 

triterodecavanadate, 9 . 761 

tungstate, 11. 773 

tungsten bronzes, 11. 751 

ultramarine, 6. 689 

uranate, 12. 62 

uranium pyrophosphate, 12. 132 

uranous hexachloride, 12. 82 

uranyl disulphate, 12. 109 

hexafluoride, 12. 79 

nitrate, 12. 126 

phosphate, 12. 132 

pyrophosphate, 12. 132 

X-radiogram, 1. 642 

zinc silicate, 6. 444 

sulphate, 4. 636 

trichloride, 4. 664 

(di)lithium imidosulphonate, 8. 650 
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(di)lithium silicododecatungstate, 6. 876 
(octo)lithium trizirconium pentorthosili- 
cate, 6. 854 

(tetra)lithium silicododecamolybdate, 6. 

869 

silicododecatungstate, 6. 875 

Lithographic limestone, 3. 815 
Lithomarge, 6. 472 

green, 6. 472 

Lithophone, 4. 600 
Lithophosphorus, 2 . 3 
Lithosiderites, 12 . 523 
Live lime, 3. 663 
Liveingito, 7. 491 ; 9. 4, 300 
Liver of sulphur, 2 . 621 

soda, 2, 621 

volatile, 2. 646 

Livingstonite, 4 . 697 ; 9 . 343, 643 
Llicteria, 9 . 653 
Loaisito, 9 . 225 
Loboite, 6. 726 

Lockyor’s evolution hypotheses elements, 4 . 
21 

Lodestone, 12. 630 

Lbffebikobelt, 9 . 3 

Lollingito, 9. 4, 73 ; 12. 530 

LOwigite, 5. 353 

LOwite, 2 . 430 ; 4 . 252 

Loganite, 6. 622, 821 

Logronito, 6. 392 

Lomonite, 6. 738 

Lonchidite, 14. 200 

Longbanite, 6. 836 

Longitudinal elasticity, 1. 820 

Longulites, 1. 628 

Looking-glass ore, 12. 530 

Lophoito, 6. 622 

Lorandite, 5. 407 ; 9 . 4, 297 

Loranscite, 5 . 481, 516, 619 ; 9 . 903 

Loranskite, 7. 100 

Lorenzenito, 6. 842 ; 7 . 3, 100 

Lorettoite, 7. 491, 742 

Lossenite, 7 . 491 ; 9 . 334 ; 12 . 530 

Loseyite, 12. 149, 439 

Lotalite, 6. 915 

Lotrite, 6. 722 

Louderbackito, 14 . 328, 351 

Louisite, 6. 368 

Loxoclase, 6. 662, 663 

L’oxyde de fer noir, 13. 736 

Lubeckite, 12 . 243 ; 14 . 424, 586 

Lubricating oils, 18 . 613, 615 

Lucasite, 6. 609 

Lucianite, 6. 432 

Lucifer matches, 8. 1059 

Lucinite, 5. 363 

Luckite, 12 . 149 ; 14 . 245 

Lucretius, 1 . 19, 37 

atomic theory, 1 . 107 

Ludlamite, 8 . 733 ; 12 . 630 ; 14 . 396 
Ludwigite, 5. 4, 114 ; 12 . 630 
Liider’s lines, 12 . 898 
Liineberg sedative spar, 6. 137 
Liinebergite, 5. 147 
Lueneburgite, 4 . 262 ; 5. 4 ; 8 . 733 
Lully, Raymond, 1 . 47 
Lumen constans, 8. 730 

philoBophicum, 1. 126 

Luminescence, crystallo-, 1. 601 
tribo-, 1. 601 

VOL. XVI. 


Luna cornea, 8. 391 

Lunar caustic, 8. 459, 461, 474 

Lunnites, 8. 289 

Lupi spuma, 11. 673 

Lupis jobis, 11. 673 

Lupus erythematosus, 10. 641 

repax, 9 . 341 

spuma, 11. 673 

Lusakite, 14 . 424 
Lussatite, 6. 247 
Lustres, 6. 616 
Lutecia, 5. 707 

isolation, 5. 706 

Lutecin, 15. 210 
Lutecite, 6. 139 
Lutecium, 5. 498, 705 

atomic number, 5. 706 

weight, 6. 706 

chloride, 5. 707 

hydroxide, 5. 707 

isolation, 5. 555 

properties, 5. 706 

sulphate, 5. 707 

Lutooarsenato tungstic acid, 9 . 213 
Luteocobaltic fluoborate, 5. 128 

permanganate, 12. 336 

Luteophosphomolybdic acid, 11. 666 

tetracosihydrate, 11. 666 

tetratricontihydrato, 11. 666 

Luteophosphotungstic acid, 11. 870 
Luteovanadatophosphates, 9 . 827 
Lutous, 9 . 827 ; 11. 665 
Lutidinium bromopalladate, 16. 678 

bromopalladito, 15. 677 

bromosrnate, 15. 723 

chloroiridate, 16. 771 

chloropalladate, 15. 673 

chloropalladite, 15. 670 

chlororhodato, 16. 580 

chlorosmate, 15. 719 

lutidine, pentachlorojdatinato, 16. 312 

Lux (luces), 10. 726 
Luzonite, 8. 7 ; 9 . 4, 318 
Lychnis, 5. 296 
Lydian stone, 6. 140 
Lydite, 6. 140 
Lyman’s spectrum, 4 . 169 
Lyncurium, 6. 740 
Lyndochite, 9 . 867 ; 12. 6 
Lyonite, 11. 793 
Lyophite, 1. 771 
Lyophobe, 1. 771 
Lysol, 18. 616 
Lythrodes, 6. 619 


M 

Macfarlanite, 9 . 64 

Machine cast pig iron, 12. 696 

Mackensite, 6. 921 ; 12. 530 

Mackintoshite, 5. 615 ; 6. 883 ; 7. 185 ; 12. 5 

Mack’s cement, 8. 776 

Made, 6. 458 

Macluerite, 6. 817 

Maconite, 6. 619, 622 

Macrolepidolite, 6. 615 

Macromolecular, 1. 657 

Macupite, 5. 631 

Manaken, 7. 66 

2 R 
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Magalaea sitiens, 12. 140 
Maghemite, 12. 530 ; 13. 780 
Magisterium ceraunochryson, 8. 582 

plumbi, 7. 706 

Magistoruin bismuth!, 9 . 707 

Duflos, 9 . 708 

Magistral, 3. 234, 304 
Magnalium, 5. 237 
Magnasia, 4. 250 
Magne, 12. 140 
Magneforrite, 18. 914 
Magnes, 12. 139 

himinaris, 8. 729 

Magnesia, 4. 200, 280 

alba, 4. 249, 282, 358, 364 ; 12. 140 

aloosol, 4. 290 

alum, 4. 252 ; 5. 154, 354 

alumina-lime, 5. 295 

calcinata, 4. 280 

calcined, 4. 280 

— - carbonates, liquor, 4. 361 

— - - cobalt pink, 14. 519 

epidote, 6. 722 

felspar, 6. 662, 698 

fluid, 4. 361 

friabilis terriformis, 12. 267 

— indurata, 12. 265 

— ■ iron spinel, 5. 154, 297 

— - muriata, 4. 298 

nigra, 4. 249, 250; 12. 140 

potash process, Engel’s, 4. 369 

K6d, 6. 768 

sec magnesium oxide 

sodalite, 6. 583 

solida, 12. 140 

8i)inel, 5. 154, 295 

squamosa, 12. 140 

striata, 12. 140 

tossulate, 12. 140 

usta, 4. 280, 282 

vitriariorum, 12. 140 

Magnesian pharmacolito, 9 . 221 

tourmalines, 6. 741, 742 

Magn^sio, 4. 280 ; 12. 140 
“ — hydratee, 4. 290 
Magnesii carbones, 4. 364 

ponderosus, 4. 365 

Magnesioanthophyllite, 6. 916 
Magnesiochromite, 11. 199, 201 
Magnesioferrite, 4. 251 ; 12. 530 ; 18. 914 
Magnosious azide, 8. 350 
Magnesite, 4. 251, 349 ; 6. 427 

burnt, 4. 280 

caustic, 4. 350 

crude, 4. 350 

dead -burnt, 4. 350 

raw, 4. 350 

spar, 4. 349 

Magnesium, 12. 141 

action on water, 1. 135 

aluminate, 6. 295 

aluminium alloys, 5. 235 

aluminatorthosilioate, 6. 812 

carbonate, 5. 359 

copper alloys, 6. 237 

iron alloys, 13. 557 

mesopentasilicate, 6. 826 

nickel alloys, 15. 231 

copper alloys, 15. 231 

pentaluminatorthosilicate, 6. 813 


Magnesium aluminium phosphate, 5. 370 

silicates, 6. 808 

sulphate, 5. 353 

amalgams, 4. 1035 

amide, 8. 200 

amidochromate, 8. 266 

amidosulphonate, 8. 643 

amminopermanganate, 12. 335 

ammonium arsenate, 9 . 177 

hexahydrate, 9 . 177 

bromide, 4. 314 

carbonate, 4. 370 

chloride, 4. 306 

chromate, 11. 275 

cobaltous sulphate, 14. 781 

dimetaphosphate, 4. 396 

dithiophosphate, 8. 1068 

ferrous sulphate, 14.-297 

hydrocarbonate, 4. 371 

iodide,* 4. 317 

manganous sulphates, 12. 423 

molybdate, 11. 562 

monothiophosphate, 8. 1 069 

nickolous sulphate, 16. 475 

orthosulpharsenate, 9 . 321 

paratungstate, 11. 818 

persulphate, 10. 479 

phosphate, 4. 384 

monohydra ted, 4. 386 

selenate, 10. 863 

sulphate, 4. 342 

sulphite, 10. 285 

telluride, 11. 50 

thiosulphate, 10. 545 

vanadate, 9 . 773 

voltaite, 14. 353 

and potassium chlorides, crystalliza- 
tion, 2. 432 

ajjfl sulphates, crystal- 
lization, 2. 434 

sulphates, crystallization, 

2. 432 

antimonide, 4. 270 

antimonite, 9 . 432 

argentide, 4. 669 

arsenide, 9 . 66 

atomic number, 4. 278 

weight, 4. 277 

aurate, 8. 584 

auride, 4. 669 

autunite, 12. 135 

azide, 8. 350 

barium dithionate, 10. 592 

ci«-bischromatotetramminocobaltiate, 

11. 311 

«mnfi-bischromatotetramminocobalti- 

ate, 11. 311 

octohydrate, 11. 311 

bishexaethylenetetraaminopersul- 

phate, 10. 479 

bishexamethylenetetraminotetrathio- 

nate, 10. 619 

bismuth nitrate, 9 . 710 

bismuthide, 4. 270 ; 9 . 636 

boratoferrite, 5. 114 

boratophospliate, 6. 147 

boratosulphate hydrated, 5. 147 

boride, 5. 25 

borite, 6. 39 

borohydrates, 5. 40 
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Magnesium borosilicate, 6. 451 

borotitanate, 7. 54 

borotungstate, 5. 110 

brass, 4 . 253 

bromate, 2. 350 

bromide, 4 . 312 

ammino-, 4 . 314 

diammino-, 4 . 314 

hexahydrated, 4. 313 

hexammino-, 4 . 314 

bromoallylenide, 5. 867 

bromoarsenate, 9. 258 

bromoarsenatowagnorite, 9 . 258 

bromooarbide, 5. 867 

bromoplatinate, 16. 379 

bromostannate, 7. 456 

cadmide, 4 . 688 

cadmium alloys, 4 . 688 

hexachloride, 4 . 559 

sulphate, 4 . 641 

cecsium bromide, 4 . 315 

carbonate, 4 . 370 

chloride, 4 . 308 

chromate, 11. 277 

pororthocolumbate, 9 . 870 

selenate, 10. 844 

sulphate, 4 . 340 

thiosulphate, 10. 565 

calcium alloys, 4 . 685 

— aluminatoferrite, 13. 921 

arsenate, 9 . 179 

carbonate, 4. 371 

chloride, 4 . 309 

cobalt arsenate, 9 . 230 

dialuminium dihydrotriorthosili- 

oate, 6. 718 

dihydro-orthodisilicate, 6. 420 

dimetasilicato, 6. 410 

ennealumonoxyaluminotrisili- 

cate, 6. 816 

fluorthoarsenate, 9 , 258 

hexaborate hexahydrated, 5. 100 

orthosilicate, 6. 408 

sodium fluoaluminate, 6. 309 

(trijorthosilicate, 6. 409 

trihydrohexaluminoxyalumino- 

triorthosilicate, 6. 817 

carbide, 5. 867 

carbonate, 4 . 349 

action heat, 4 . 352 

colloidal, 4 . 351 

dihydrated, 4 . 354 

hydrated, 4 . 354 

heavy, 4 . 365 

light, 4 . 364 

monohydrated, 4 . 354 

pentadecatetritahydrated, 4 . 356 

pentahydrated, 4 . 356 

preparation, 4 . 350 

properties, physical, 4 . 351 

solubility, 4 . 358 

tetrahydrated, 4 . 356 

trihydrated, 4 . 355 

carbonatosulphate, 4. 360 

ceric nitrate, 6. 674 

cerous nitrate, 5. 671 

chabazite, 6. 733 

chlorate, 2. 349 

chloride, 4 . 298 ; 18. 615 

ammino, 4 . 305 


Magnesium chloride diammino, 4 . 305 

dihydrated, 4. 303 

dodocahydrated, 4 . 302 

hexaethylalcoholate, 4 . 305 

hexahydrated, 4 . 303 

hexamethylalcoholate, 4 . 305 

hexammino, 4 . 305 

monohydrated, 4 . 303 

pentammino, 4 . 305 

octohydrated, 4 . 302 

properties, chemical, 4. 300 

physical, 4 . 300, 303 

solubility, 4 . 302 

tetrahydrated, 4 . 303 

tetrammino, 4. 305 

chloroarsenate, 9 . 258 

chloroarsenatowagnerite, 9. 258 

chloroaurate, 3. 595 

chlorochromate, 11. 398 

pentahydrate, 11. 398 

chloroiridate, 15. 772 

chloropalladate, 16. 673 

chloropalladite, 15. 670 

chloroplatinate, 16. 328 

dodecahydrate, 16. 328 

— heptahydrate, 16. 328 

hexahydrate, 16. 328 

chloroplatinite, 16. 283 

chlorostannato, 7. 449 

chlorostannite, 7. 434 

chlorovanadato, 9 . 809 

chromate, 11. 274 

pentahydrate, 11. 275 

chromic hydroxycarbonate, 11. 473 

chromite, 11. 199 

“ chromium pentachloride, 11. 419 
“ - - chromous carbonate, 11. 472 

sulphate, 11. 435 

cobalt alloys, 14. 532 

borate, 5. 114 

cobaltic aquoquinquesbenzylaminosul- 

phate, 14. 794 

hexanitrite, 8. 504 

cobaltito, 14. 594 

cobaltous sulphate, 14. 781 

tetrachloride, 14. 642 

colloidal, 4 . 256 

copper alloys, 4 . 668 

carbonate, 4 . 370 

nickel alloys, 15. 207 

aluminium alloys, 16. 231 

cobalt-iron alloys, 15. 337 

cupric chloride, 4 . 308 

cupride, 4 . 669 

decitamercuride, 4 . 1036 

deuterohexavanadate, 9 . 773 

enneadecahydrate, 9 . 773 

deuterotetra vanadate, 9 . 773 

enneahydrate, 9 . 773 

octohydrate, 9 . 773 

dialuminium triorthosilicate, 6. 815 

dialuminylaluminium orthopentasili- 

cate, 6. 809 

diamidodiphosphate, 8. 711 

diamminopotassamido, 8. 260 

diamminosodamide, 8. 260 

diborate, 5. 97 

octohydrated, 5. 98 

trihydrated, 5. 97 

diborido, 5. 25 
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Magnesium diborohexahydroxide, 5. 40 

dibromocarbide, 5. 867 

dibromophenylarsine, 9 . 67 

dicalcium silicate, 6. 403 

dichromate, 11. 341 

dichromium triorthosilicate, 6. 816 

dihydroantimonate, 9 . 466 

dihydroarsenato, 9 . 177 

hexahydrate, 9 . 177 

dihydroarsenatomolybdate, 9 . 208 

dihydrodiphosphite, 8. 916 

dihydrohypophosphate, 8. 938 

dihydrophosphato, 4 . 392 

dihydrated, 4 . 302 

dihydropyrophosphate, 4 . 394 

dihydrotetrasilicate, 6. 429 

dihydroxybisphosphoryl trichloride, 8. 

1026 

dihydroxycarbonate, 4 . 355 

diiododinitriloplatinito, 8. 523 

diiodotriarsenite, 9 . 257 

dirnerciuric hexaiodide, 4 . 940 

heptahydrate, 4 . 940 

dimercuride, 4 . 1035 

dimetaphosphate, 4 . 395 

hydrated, 4 . 395 

dioxydisulphomolybdate, 11. 654 

dioxydisulphotungstate, 11. 861 

dioxynitrato, 4 . 380 

hydrated, 4 , 380 

dioxyorthotantatate, 9 . 904 

dithioriate, 10 . 691 

dithiophosphate, 8. 1068 

ditritaluminide, 5. 235 

ditritamercuride, 4 . 1036 

ditritantimonide, 9 . 406 

ditritathallide, 5. 427 

ditungstate, 11. 810 

diuranate, 12. 66 

dodecaborate octodecahydratod, 5. 99 

ferrate, 18. 935 

ferric alum, 14 . 348 

hydroxy sulphide, 14 . 194 

tetrahydrotrisulphate, 14 . 348 

tetrasulphate, 14 . 348 

trihydrodisulphate, 14 . 348 

ferrite, 18 . 914 

ferroheptanitrosyltrisulphide, 8. 442 

ferrous aluminium sulphate, 14. 300 

carbonate, 14. 369 

ferric tris^phate, 14 . 353 

metasilicate, 6. 917 

orthosilicate, 6. 908 

sulphate, 14 . 297 

tetrachloride, 14. 33 

duoaluminate, 5. 310 

duoarsenatoapatite, 9 . 269 

fiuoborate, 5. 128 

fluoride, 4 . 296 

fluosilicate, 6. 953 

— hexahydrated, 6. 953 

fluostannate, 7. 424 

fluotantalate, 9 . 917 

fluotitanate, 7. 72 

hexahydrated, 7. 72 

fluotriorthoarsenate, 9 . 269 

fluozirconate, 7. 141 

gadolinium nitrate, 5. 696 

gold alloys, 4. 669 

hausmannite, 12 . 242 


Magnesium hemiheptapermanganite, 12. 278 

hemimercuride, 4 . 1036 

hemiplumbide, 7. 616 

hemisilicide, 6. 180, 181 

hemistannide, 7. 373 

hemithallide, 5. 427 

heptachlorodibromuthite, 9 . 667 

hexaborate heptahydrated, 5, 98 

octohydrated, 5. 98 

hexabromoplumbite, 7. 760 

hexachloroplumbite, 7. 731 

hexadecaboratodibromide, 5. 140 

hexadecaboratodichloride, 6. 137 

hexadecaboratodiiodide, 5. 141 

hexadecamolybdate, 11. 603 

hexahydroarsenatoctodecamolybdate, 

9 . 211 

hexahydrotetrasulphate, 4 . 325 

hexaiodoplumbite, 7. 778 

hexadecahydrate, 7. 778 

— — hexamercuride, 4 . 1035 

hexametaphosphato, 4 . 396 

hexammine, 8. 249 

history, 4 . 249 

hydride, 4 . 266 

hydroarsenate, 9 . 176 

hemihydrate, 9 . 176 

hejjtahydrate, 9 . 176 

pentahydrate, 9 . 176 

hydroarsenato vanadate, 9 . 200 

hydrocarbonate, 4 . 360 

hydrodioxydiselenophosphate, 10 . 932 

hydrodisulphate, 4. 326 

hydrophosphato, enneahydrated, 4. 

390 

heptahydrated, 4 . 390 

monohydrated, 4 . 390 

trihydrated, 4 . 390 

hydroselonide, 10 . 776 

hydroselenito, 10. 826 

tetrahydrate, 10. 826 

hydrosulphide, 4. 320 

hydrosulphite, 10 . 285 

hydrotellurate, 11. 94 

hydrotetrasulphate, 4. 325 

hydroxide, 4 . 290 

colloidal, 4. 290 

properties, physical, 4. 291 

hydroxycarbonate, 4. 366 

dihydrated, 4 . 366 

hydroxylamine chloride, 4. 305 

hydroxyorthoborate, 5. 97 

hydroxysulphate, 4 , 332 

hydroxythiocarbonate, 6. 115 

hypoborate, 6. 38 

hypobromite, 2 . 274 

hypochlorite, 2 . 273 

hypoiodite, 2 . 274 

hypomolybdate, 11. 629 

hyponitrite, 8. 414 

hjrpophosphate, 8. 937 

tetrahydrate, 8. 938 

hypophosphite, 8. 885 

hyposulplute, 10. 182 

imidodiphosphate, 8. 713 

iodate, 8. 350 

iodide, 4 . 314 

diammino, 4. 317 

hexammino, 4. 317 

iodochloride, 4. 317 
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Magnesium iodoplatinate, 16. 390 

iron alloy, 18. 643 

isotetrahydroborododecatungstate, 6. 

110 

isotopes, 4 . 278 

lanthanum nitrate, 6. 672 

lead dihydroxymetasilicate, 8. 888 

manganese calcium orthoarse- 
nate, 9 . 222 

orthosilicate, 6. 888 

light, 4 . 269 

lithium alloys, 4 . 666 

carbonate, 4. 367 

metasilicate, 6. 407 

manganese alloy, 12. 206 

aluminium alloys, 12. 216 

arsenate, 9 . 222 

calcium arsenate, 9 . 222 

metasilicato, 6. 898 

nitrate, 12. 446 

sodium motasilicate, 6. 916 

manganite, 12. 242 

manganous aluminium sulphate, 12. 

424 

chloride, 12. 368 

dipermanganite, 12. 278 

hoxabromide, 12. 383 

hexachloride, 12. 369 

sulphates, 12. 422 

mercuric hexabromide, 4 . 894 

imidodisulphonate, 8. 668 

tetrabromide, 4 . 894 

tetraiodide, 4 . 940 

enneahydrate, 4 . 940 

mercuride, 4 . 1036 

metaborate, 5. 97 

metaindate, 6. 398 

metantimonate, 9 . 465 

metaphosphate, 4 . 395 

metaplumbate, 7. 700 

metasilicate, 6. 390, 391 

a-, 6. 391 

)3., 6. 391 

hydrated, 6. 420 

metasulpharsenatoxymolybdate, 9.332 

“ — metasulpharsenite, 9 . 296 

metatetrarsenite, 9 . 126 

metatitanate, 7. 54 

metatungstate, 11. 826 

octohydrate, 11. 826 

metavanadate, 9 . 773 

molybdate, 11. 561 

heptahydrate, 11. 661 

pentahydrate, 11. 561 

molybdenum alloys, 11. 623 

molybdenyl pentabromide? 11. 638 

monothiophosphate, 8. 1069 

— — neodymium nitrate, 5. 672 

nickel alloys, 16. 206 

aluminium alloys, 16. 314 

arsenate, 9 . 231 

dihydrorthosilicate, 6. 932 

metasilicate, 6. 932 

orthophosphate, 16. 496 

orthotrisilicate, 6. 932 

tetrahydrotriorthosilicate, 6. 932 

nickelous sulphate, 16. 476 

nitrate, 4 . 379 

dihydrated, 4 . 379 

enneahydrated, 4. 379 


Magnesium nitrate hexahydrated, 4 . 379 

monohydrated, 4 . 379 

solubility, 4 . 379 

trihydrated, 4 . 379 

nitride, 8. 104 

nitrite, 8. 489 

nitritoperosmite, 16. 728 

occurrence, 4 . 261 

octoborate trihydrated, 5. 99 

octobromoaluminate, 6. 327 

octochloroaluminate, 6. 322 

octochlorodithallate, hexahydrated, 6. 

447 

octochloromercuriate, 4 . 861 

octodiantimonite, 9 . 481 

octoiododibismuthite, 9 . 677 

octomolybdate, 11 . 597 

orthoarsenate, 9 . 175 

decahydrate, 9 . 176 

heptahydrate, 9 . 176 

octohydrate, 9 . 176 

orthoarsenato, 9 . 126 

orthoborate, 5. 96 

enneahydrated, 5. 96 

orthocolumbate, 9 . 866 

orthohexatantalate, 9 . 903 

orthophosphate, 4 . 382 

orthosilicate, 6. 384, 420 

orthosulpharsenate, 9 . 321 

orthosulpharsenite, 9 . 296 

orthosulphoantimonate, 9 . 574 

orthotitanate, 7. 54 

oxide, 4 . 280 

colloidal, 4 . 285 

hydration, rate of, 4 . 288 

properties, chemical, 4 , 286 

hydraulic, 4 . 288 

physical, 4 . 283 

solubility, 4 . 289 

oxybisphosphoryl trichloride, 8. 1026 

oxybromides, 4 . 314 

oxy carbonate, 4 . 364 

oxychlorides, 4 . 305 

oxychlorovanadate, 9 . 809 

oxychromite, 11. 200 

oxydecachromite, 11. 200 

oxyoctochromite, 11. 200 

oxyorthocolumbate, 9 . 866 

ox 3 rpyrophosphorylchloride, 8. 1028 

oxysulphide, 4 . 318 

oxytetrachromite, 11. 200 

oxytrisphosphoryltrichloride, 8. 1026 

oxytrisulphomolybdate, 11 . 654 

oxytrisulphotungstate, 11. 860 

palladium alloy, 16. 648 

paramolybdate, 11. 686 

paratungstate, 11. 818 

passivity, 4 . 262, 272 

pentabromoantimonite, 9 . 496 

l^entachloride, 14 . 104 

pentachloroantimonite, 9 . 481 

pentachlorobismuthite, 9 . 667 

pentachloroferrate, 14 . 104 

pentachlorovanadite, 9 . 806 

penterasulphotetrarsenate, 9 . 321 

pentoxyferrite, 18. 916 

perborate, 6. 120 

perchlorate, 2. 400 

percobaltite, 14. 602 

perdichromate, 11 . 359 
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Magnegium periodate, 2. 414 

permanganate, 12. 334 

tetrahydrate, 12. 336 

permanganite, 12. 278 

permolybdate, 11. 608 

permonosiilphomolybdate, 11 . 663 

pemickelite, 16. 401 

peroxide, 4 . 292 

persulphate, 10. 479 

pertetratimgstate, 11. 836 

perthiocarbonate, 6. 131 

pharmacolite, 0. 179 

phosphatodeoatungatate, 11. 870 

phoBphatohexatungstate, 11. 873 

phosphide, 8. 842 

phosphite, 8. 916 

platinized, 4 . 273 

platinum alloys, 16. 206 

plumbite, 7. 669 

polysulphide, 4 . 320 

potassium alloys, 4. 666 

bromide, 4 . 314 

calcium sulphates, 4 . 344, 345 

carbonate, 4 . 368, 369 

chloride, 4 . 307 

chlorosulphate, 4 . 343 

chromate, 11. 276 

. dihydrate, 11. 276 

hoxahydrate, 11. 276 

cobaltous sulphate, 14 . 782 

dihydrotriorthoarsenate, 9 . 179 

dimetaphosphate, 4. 395 

disulphatochromate, 11. 466 

ferrous sulphate, 14. 297 

fluoride, 4 . 297 

fluosilicates, 6. 963 

henadecaborate enneahydrated, 

5. 99 

hexarsenate, 9 . 179 

hydrocarbonate, 4 . 367 

hydrodiorthoarsenate, 9 . 179 

dihydrate, 9 . 179 

j)entadecahydrate, 9 . 179 

pentahydrate, 9 . 179 

— tetrahydrate, 9 . 179 

hydrophosphate, 4 . 384 

hydrosulphate, 4 . 342 

iodide, 4 . 317 

manganous sulphates, 12. 423 

— metasilicate, 6. 407 

— ! molybdate, 11. 562 

nickelous sulphate, 16. 475 

nitrite, 8. 489 

orthopertantalate, 9 . 914 

paratungstate, 11. 818 

perothooolumbate, 9 . 870 

persulphate, 10. 479 

phosphate, 4 . 383, 384 

selenate, 10. 864 

hexahydrate, 10. 864 

tetrahydrate, 10. 864 

sodium diorthoarsenate, 9 . 179 

sulphate, 4 . 342 

sulphates, 4 . 338, 339, 340 

thiosulphate, 10. 646 

trisilicate, 6. 408 

tungstate, 11. 788 

zinc sulphate, 4. 641 

praseodymium nitrate, 6. 672 

.preparation, 4 . 263 


Magnesium properties, chemical, 4 . 265 

physical, 4 . 267 

pyroarsenate, 9 . 177 

pyroarsenite, 9 . 126 

pyrochloroantimonate, 9 . 491 

pyrocolumbate, 9 . 866 

pyrophosphate, 4 . 393 

trihydrated, 4 . 393 

pyrosulpharsenate, 9 . 321 

P5npo8ulpharsenatoxymolybdate, 9 . 331 

pyrosulpharsenite, 9 . 246 

p 5 rrosulphate, 10. 447 

pyrosulphophosphate, 4. 393 

quinidine chromate, 11. 276 

reactions of analytical interest, 4 . 276 

regulinum, 12. 141 

rubidium carbonate, 4 . 370 

chloride, 4. 308 

chromate, 11. 276 

orthopertantalate, 9 . 914 

perorthocolumbate, 9 . 870 

phosphate, 4 . 383 

selenate, 10. 864 

sulphates, 4 . 340 

thiosulphate, 10. 546 

ruthenate, 16. 618 

salts, 11. 602 

samarium nitrate, 6. 672 

selenate, 10. 863 

heptahydrate, 10. 863 

hexahydrate, 10. 863 

selenatosulphate, 10. 929 

selenide, 10. 776 

selenite, 10. 826 

dihydrate, 10. 826 

heptahydrate, 10. 826 

hoxahydrate, 10. 826 . 

monohydrate, 10. 826 

trihydrate, 10. 826 

selenium trioxyoctochlorido, 10. 910 

sesquialuminide, 5. 235 

silicates complex, 6. 405 

higher, 6. 403 

hydrated, 6. 420 

silicododecamolybdate, 6. 87 1 

silicododecatungstate, 6. 879 

silicotitanate, 7. 64 

silver alloys, 4 . 669 

nitrite, 8. 489 

sodium alloys, 4 . 666 

ammonium pyrophosphate, 4.394 

arsenate, 9 . 178 

L onneahydrate, 9 . 179 

octohydrate, 9 . 179 

carbonate, 4. 367, 368 

chlorocarbonate, 4. 368 

chromate trihydrate, 11. 276 

decaborate, 5. 99 

dimetaphosphate, 4 . 395 

fluoaluminate, 5. 309 

fluoride, 4 . 297 

hexarsenate, 9 . 179 

hydrocarbonate, 4 . 367 

metasilicate, 6. 407 

octometaphosphate, 4 . 397 

orthopertantalate, 9 . 914 

paratungstate, 11. 818 

perorthocolumbate, 9 . 870 

persulphate, 10. 479 

phosphate, 4 . 383, 384 
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Magnesium sodium pyrophosphate, 4 . 394 

sulphates, 4 . 336, 336, 337 

tetradecametaphosphate, 8. 990 

triphosphate, 4 . 394 

vanadatotungstate, 9 . 787 

solubility of hydrogen, 1. 306 

stannate (a-), 7. 419 

strontium carbonate, 4. 376 

suboxide, 4 . 280 

sulphaluminate, 5. 332 

sulphate, 4 . 321 ; 18 . 616 

a-heptahydrated, 4. 323 

jS-heptahydrated, 4 . 323 

a-hexahydrated, 4 . 323 

/3-hexahydrated, 4. 323 

and hydrogen, 1. 303 

diaquodiammine, 4 . 643 

dihydrated, 4 . 323 

dodecahydrated, 4 . 324 

■ hydrates, 4 . 321 

monohydrated, 4 . 322 

octohydrated, 4 . 323 

pentahydrated, 4. 323 

pentatotritahydrated, 4 . 322 

~ properties, chemical, 4 . 331 

physical, 4 . 326 

tetra-aquodiammine, 4 . 343 

tetrahydrated, 4 . 323 

tri-aquo-triammine, 4 . 343 

trihydrated, 4 . 329 

sulphatocarbonate, 4. 360 

sulphatoselenate, 10. 929 

sulphide, 4 . 318 

sulphite, 10. 286 

hexahydrate, 10. 285 

trihydrate, 10. 285 

sulphosilicate, 6. 987 

sulphotollurxte, 11. 113 

sulphotrimolybdate, 11. 662 

sulphotungstate, 11. 859 

tellurate, 11. 94 

telluride, 11. 50 

tellurite, 11. 80 

decitaennoahydrate, 11. 80 

pentitaenneahydrato, 11. 80 

tetraborate, ‘5. 97, 98 

tetrachloroferrite, 14 . 33 

tetrachloromercuriate, 4 . 861 

tetrachloroplumbite, 7. 731 

tetrachromite, 11. 200 

tetrahydrodisilicate, 6. 421 

hydrosilicododecatungstate, 6. 879 

tetrahydrotriorthosilicato, 6. 423 

tetrahydrotriselenite, 10. 826 

trihydrate, 10. 826 

tetrahydrotrisilicate, 6. 427 

tetramercuride, 4 . 1036 

tetrametaphosphate, 4 . 396 

decahydrated, 4. 396 

tetrammonium diphosphate, 4 . 385 

tetramolybdate, 11. 693 

tetranitritoplatinite, 8. 620 

tetrapermanganite, 12. 278 

tetraphosphate, 4 . 394 

tetrasulplmtoaluminate, 6. 354 

thallium voltaite, 14 . 363 

thallous carbonate, 5. 472 

chloride, 6. 441 

orthophosphate, 6. 498 

selenate, 10 , 871 


Magnesium thallous sulphate, 5. 467 

thiocarbonate, 6. 127 

thiosulphate, 10. 545 

thoridodecamolybdate, 11. 601 

thorium hexanitrate, 7. 261 

titanide, 7. 20 

triamidodiphosphate, 8. 712 

triarsenatotetravanadate, 9 . 201 

trihemialuminide, 5. 235 

trihemimercuride, 4 . 1036 

trimetaphosphate, hydrated, 4. 396 

trimolybdate, 11. 590 

trioxydisulphomolybdate, 11. 655 

trioxjmitrate, 4 . 380 

trioxyorthoarsenito, 9 . 126 

trioxysulphotungstate, 11. 861 

tripentitasilicide, 6. 180 

trisulphide, 4 . 317 

tritamercuride, 4 . 1036 

triterodecavanadato, 9 . 773 

tritetritaaluminide, 6. 236 

tritetritasilicide, 6. 181 

trithellide, 6. 427 

trithionate, 10. 609 

trithiophosphate, 8. 1067 

tritungstate, 11. 811 

tungstate, 11. 787 

heptahydrato, 11. 787 

trihydrato, 11. 787 

- — — uranate, 12. 63 

uranium alloys, 12. 38 

uranyl disulphate, 12. 110 

orthodisilicate, 6. 883 

sulphate, 12. 17 

vanadates, 9 . 772 

vanadyltrifluorido, 9 . 801 

X-radiogram, 1. 642 

zinc alloys, 4 . 687 

alurninide, 6. 240 

aluminium alloys, 5. 240 

iron alloy, 18. 545 

manganous sulphate, 12. 423 

sulphates, 4 . 640 

tetrachloride, 4 . 559 

zirconato, 7. 136 

zirconium, 7. 116 

(di)magnesiurn diborate, 5. 97 

hexaborate, 6. 98 

pentacalcium silicate, 6. 404 

potassium hydrodecalu rninotri ortho - 

silicate, 6. 608 

thallous sulphate, 5. 467 

(tetra)magnesium copjxer hoxaluminido, 5. 
237 

(tri)magnesium calcium silicate, 6. 404 

octoborate, 5. 98 

potassium dihydroaluminotriorthosili- 

cate, 6. 608 

Magnesius lapis, 4. 249 
Magneso-inanganous alum, 12. 424 
Magnetic alloys, 12. 194 

field, action on polarized light, 4 . 19 

spectrum, 4 . 1 7 

moment, 18. 245 

properties and isomorphism, 1. 658 

pyrites, 12. 530 

rotatory power and refractive index, 

1. 682 

separation of ores, 8. 22 

Magnetis, 6. 428 
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Magnetism, 18. 244 

permanent, 18. 246 

residual, 18. 246 

Magnetite, 5. 296 ; 12. 530 ; 18. 731 ; 15. 9 

X-radiogram, 1. 640 

Magnetites titaniferous, 7. 11 

smelting, 7. 1 1 

Magnetization intensity, 18. 245 

specific, 18. 245 

saturation value, 18. 246 

Magnetkies, 14. 136 
Magnetoferrite, 12. 530 
Magnetoplumbite, 12. 530 ; 18. 922 
Magnets, Mayer’s fioating, 4. 164 
Magnium, 4. 251 
Magnites, 12. 139 
Magnitudes of molecules, 1. 766 
Magnochromite, 11. 125, 199, 201 
Magnoferrite, 12. 530 ; 18. 914 
Magnolia, 7. 362 
Magnolite, 4. 697 ; 11. 2, 94 
Magnosia, 4. 250 
Magnus’ green salt, 15. 257 

rule, 1. 1039 

Maior, M., 1. 48 
Maillechort, 15. 208, 210 
Maitlandite, 12. 5 
Majolica, 6. 513 
Majorana efiect, 12. 693 
Malachite, 8. 270 

load, 8. 274 

lime, 8. 274 

preparation, 8. 270 

properties, 8. 272 

zinc, 4. 648 

Malacone, 5. 530 ; 6. 836 ; 7. 100, 167, 896 

Malaconite, 8. 7 ,• 6. 409 

Malanterite, 4. 252 

Maldonito, 8. 494, 531 ; 9. 589, 636 

Malinowskite, 9 . 291 

Mallardite, 12. 140, 403 

Malleus metallorum, 4. 797 

Malloydium, 15. 210 

Malonic anhydride, 5. 905 

Maltesito, 6. 458 

Malthacite, 6. 496 

Mamanito, 4. 344 

Mamelon6 de Cornouailles, 5. 529 

Manaccanite, 7. 56 

Manandonite, 6. 451 

Manderite, 6. 426 

Manebach twinning, 6. 671 

Mangadesum, 4. 250 

Mangan-brucito, 12. 225 

grossularite, 12. 149 

vesuvianite, 12. 149 

Manganaise cristallis^e, 12. 238 

gris, 12. 140 

Manganandalusite, 6. 458 ; 12. 149 
Manganapatite, 12. 149 
Manganates, 12. 281 
Manganato periodic acid, 2. 416 
Manganblende, 12. 387 
Manganbrucite, 12. 149 
Manganchlorite, 12. 149 
Mangandiaspore, 12. 149 
Mangandisthene, 6. 836 
Mangcmdolomite, 12. 149 
Manganerz Kupferhal tiger, 12. 241 
scbwarz, 12. 231 


Manganes, 4 . 250 

Manganese, 1. 520 ; 4. 250 ; 12. 139, 140, 
141 

allotropes, 12. 169 

alloys, 12. 200, 216, 217, 218 

alum, 5. 154, 354 

aluminium alloys, 12. 208 

vanadatosiligate, 6. 836 

amalgam, 12. 208 

amide, 8. 272 

amidoBulphonate, 8. 644 

ammonium arsenate, 9 . 221 

dithionate, 10. 596 

oxytrifiuoride, 12. 347 

sodium pyrophosphatotungstate, 

11. 874 

amphibole, 6. 897 

analytical reactions, 12. 189 

apatite, 12. 449 

aquoamminodifluoride, 12. 343 

aquohemiamminodifiuoride, 12. 343 

aquopentamminodifiuoride, 12. 343 

argentin, 12. 234 

arsenate, 9 . 217 

colloidal, 9 . 217 

arsenatometasilicate, 6. 836 

arsenitometasilicate, 6. 836 

atomic disruption, 12. 199 

number, 12. 190 

autunito, 12. 135 

barium metasilicate, 6. 898 

beryllium orthosilicate, 6. 381 

bishexamethylenetetraminopersul- 

phate, 10. 480 

bismuth alloys, 9 . 639 

nitrate, 9 . 710 

bismuthide, 9 . 639 

boracite, 5. 140 

borotungstate, 5.111 

brass, 4. 670 

bromate, 2. 359 

bromides, 12. 381 

■ bromoapatite, 12. 450 

bromoarsenate, 9 . 258 

bromoarsenatoapatite, 9 . 262 

bromoarsenatowagnerite, 9 . 258 

bromoaurate, 8. 607 

bromopalladite, 15. 677 

bromoplatinate, 16. 379 

dodecahydrate, 16. 379 

hexahydrate, 16. 380 

bromostannate, 7. 456 

bromotriorthoarsenate, 9 . 262 

bronze, 4. 670, 671 ; 12. 194 

calcium alloy, 12. 205 

arsenate, 9 . 221 

ferrous aluminium boratosilicate, 

6. 911 

lead magnesium orthoarsenate, 9 . 

222 

metasilicate, 6. 897 

orthodisilicate, 6. 895 

orthosilicate, 6. 894 

carbide, 5. 892 

carbonates, 12. 432 

chlorate, 2. 359 

ammino-, 2. 359 

chlorides, higher, 12. 374 

chloroantimonate, 9 . 492 

chloroarsenate, |9. 258 



GENEEAL INDEX 


617 


Manganese chloroarsenatowagnerite, 9 . 258 

chloroaurate, 8. 695 

chloroiluoride, 12. 343 

chloroheptahydrotetrorthosilicate, 6. 

895 

chloropalladate, 15. 673 

chloropalladite» 15. 670 

chlorophosphate, 12. 449 

chloroplatinate, 16. 331 

dodecahydrate, 16. 331 

hexahydrate, 16. 331 

chloroplatinite, 16. 284 

chloroplumbite, 7. 731 

chromite, 11. 201 

chromium-nickel-iron alloys, 15. 330 

steels, 18. 667 

cobalt alloys, 14. 543 

iron alloys, 14. 654 

molybdenum alloys, 14. 544 

nitrates, 14. 828 

cobaltic chloropentamminofiuoride, 

12. 346 

cobaltiferous ore, 15. 9 

cobaltous chloride, 14. 646 

colloidal, 12. 167 

copper alloys, 12. 200 

nickel alloys, 15. 265 

iron alloys, 15. 313 

silicon alloys, 12. 204 

sulphide, 12. 397 

corneous, 6. 897 

decahydroxydirnanganidiarsenate, 9. 

220 

decatungstate, 11. 832 

deuterohexavanadato, 9 . 790 

diammine, 9 , 790 

dodocammine, 9 . 790 

hexammine, 9 . 790 

dialuminium tetrahydroxy dimetasili- 
cate, 6. 900 

triorthosilicate, 6. 901 

diarscnite, 9 . 132 

diborate, 5. 113 

diboride, 5. 29 

dibromide, 12. 381 

hexahydrate, 12. 381 

monohydrate, 12. 381 

tetrahydrate, 12. 381 

dicarbide, 5. 892 

dichloride, 12. 348 

dihydrate, 12. 360 

hexahydrate, 12. 349 

pentahydrate, 12. 351 

tetrahydrate, 12. 350 

tritapentahydrate, 12. 351 

dichlorotripermanganite, 12. 357 

dichromate, 11. 343 

difluoride, 12. 342 

tetrahydrate, 12. 342 

dihydroarsenate, 9 . 218 

monohydrate, 9. 218 

dihydroarsenatotrimolybdate, 9 . 208 

dihydrorthosilicate, 6. 894, 900 

dihydrotetrametasilicate, 6. 900 

dihydroxydisulphite, 10. 310 

dihydroxytriorthosilicate, 6. 894 

diiodide enneahydrate, 12. 384 

hexahydrate, 12. 384 

tetrahydrate, 12. 384 

diiododinitritoplatinite, 8. 623 


Manganese diiodotriarsenite, 9 . 257 

dioxide, 12. 245 

action heat, 1. 359 

hydrochloric acid, 2. 27 

hydrated, 12. 259 

colloidal, 12. 261 

dioxyarsenite, 9 . 132 

dipentitaphosphide, 8. 853 

diphosphide, 8. 863 

diplatinous hexasulphoplatinate, 16. 

396 

disilicido, 6. 1 97 

disulphate, 12. 431 

disulphide, 12. 398 

ditelluride, 11. 63 

dithionate, 10. 596 

hexahydrate, 10. 596 

trihydrate, 10. 596 

ditritantimonide, 9 . 411 

ditritaphosphido, 8. 853 

ditritasilicide, 6. 197 

dwi-, 12. 466 

earthy ochre, 12. 267 

eka-, 12. 465 

electronic structure, 12. 199 

enneaoxy dichloride, 12. 379 

enneazincide, 12. 206 

ethylstaimate, 7. 410 

fayalite, 6. 900 

ferrate, 13. 936 

ferric calcium triarsenate, 9 . 228 

ferrous antimonate, 9 . 461 

antimonatosilicate, 6. 836 

chlorohoptahy dro tetrorthos i 1 1 - 

cate, 6. 896 

metacolumbato, 9 . 907 

metasilicate, 6. 917 

metatantalate, 9 . 907 

pentasulphide, 14. 168 

trimetasilicate, 6. 624 

ferruginous ores, 12. 150 

fluorides, 12. 342 

fluosilicate, 6. 956 

fluostannate, 7. 424 

fluotitanate, 7. 73 

hoxahydrated, 7. 73 

fluozirconate, 7. 142 

garnet, 6. 901 

gold alloys, 12. 205 

green, 12. 289 

hemiantiinonido, 9 . 411 

hemiarsenide, 9 . 69 

hemipentamercurido, 12. 208 

hemisilicido, 6. 196 

hemitrioxido hydrated, 12. 238 

heptachloride, 12. 380 

heptachlorodibisrnuthite, 9 . 668 

heptahydrotriarsonate, 9 . 218 

heptazincide, 12. 206 

heptitadinitride, 8. 130 

heptoxide, 12. 282 

hexaboratodiiodide, 5. 141 

hexadecaboratodibromide, 5. 140 

hexadecaboratodichloride, 5. 140 

hexahydroarsonatoctodecarnolybdate, 

9 . 211 

hexahydroxymanganiarsenate, 9 . 221 

hexazmcide, 12. 206 

hexoxydichloride, 12. 379 

humite, 12. 149 
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Manganese hydroarsenate, 9 . 217 

hydrocarbonate, 12. 438 

hydrodisulphate, 12. 411 

hydrofluocolumbate, 9 . 872 

hydroselenito, 10. 838 

hydrosulphite, 10. 310 

monohydrate, 10. 310 

trihydrate, 10. 310 

hydrotetrasulphate, 12. 411 

hydrotetrathionate, 10. 619 

hydroxide colloidal, 12. 226 

hydroxyarsenate, 9 . 218 

hydroxyazide, 8. 354 

hyponitrite, 8. 417 

hypophosphato, 8. 939 

hypophosj>hite, 8. 889 

hypovanadate, 9 . 747 

intormetallic compounds, 12. 200 

iodato, 2. 359 

iodides, 12. 384 

iodoplatinate, 16. 391 

iron alloy, 18. 644 

— — aluminium alloys, 18. 667 

™ carbide, 18. 648 

copper alloys, 18. 666 

tritasilicide, 6. 199 

isotopes, 12. 199 

lead arsenite, 9 . 133 

ferrous metatitanato, 7. 56 

orthovanadate, 9 . 778 

tetra vanadate, 9 . 791 

magnesium alloy, 12. 206 

aluminium alloys, 12. 215 

arsenate, 9 . 222 

calcium arsenate, 9. 222 

metasilicate, 6. 898 

nitrate, 12. 445 

sodium metasilicate, 6. 916 

metaborate, 5. 113 

metacolumbate, 9. 868 

metasilicate, 6. 897 

metasulpharsenatoxymolybdate, 9 . 

332 

motatantalato, 9 . 905 

metatotrarsomte, 9 . 132 

metatitanate, 7. 56 

metavanadate tetrahydrate, 9 . 790 

mica, 6. 608 

mirrors, 12. 167 

molybdenum alloys, 12 217 

iron alloys, 13. 668 

nickel alloys, 15. 330 

monamidodiphosphate, 8. 710 

monantimonide, 9 . 411 

monarsenide, 9 . 69 

monoboride, 5. 30 

monophosphide, 8. 853 

monosulphide, 12. 387 

monotelluride, 11, 63 

monothiophosphate, 8. 1069 

monoxide, 12. 220 

nickel alloys, 15. 251, 252 

brasses, 15. 211 

cobalt alloy, 15. 338 

iron alloys, 15. 338 

copper alloys, 16. 252 

— aluminium alloys, 16. 256 

iron alloys, 16. 330 

chromium alloys, 16. 338 

copper allo}rs, 15. 330 


I Manganese nickel nitrates, 15. 493 

nitrates, 12. 441 

nitrosyl chloride, 8. 617 

occurrence, 12. 143 

— — * ochre, 12. 238, 267 

octofluozirconate, 7. 142 

octohydroxydearsenate, 9 . 219 

ores, 12. 150 

prismatic, 12. 238 

prismatoidal, 12. 238 

orthoarsenate, 9 . 217 

orthoarsenite, 9 . 132 

orthoborate, 6. 113 

orthosilicate, 6. 893 

dihydrated, 6. 894 

ditritahydrated, 6. 894 

hydrated, 6. 894 

orthoBulphoantimonite, 9 . 553 

orthotitanate, 7. 56 

oxide, 12. 141 

red, 12. 232 

oxyantimonates, 9 . 460 

oxychloride, 12. 357, 379 

oxyde argentin, 12, 266 

■ carbonate, 12. 432 

metalloido, 12. 238 

violet silicif^re, 6. 768 

oxydichloride, 12. 357 

oxydihydroxide, 12. 259 

— — oxydisulphate, 12. 410 

oxypyrophosphorylchlorido, 8. 1028 

— — oxyselenide, 10. 780 
— -- oxysulphate, 12. 431 

oxysulphide, 12. 396 

oxytrisphosphoryl trichloride, 8. 1026 

palladium alloys, 15. 650 

paramolybdates, 11. 587 

paratungstate, 11. 819 

tetratriacontahydrate, 11. 820 

pentaborate, 6. 113 

pentitadinitride, 8. 130 

pentitasilicide, 6. 195 

permanganites, 12. 280 

— — permonosulphomolybdatc, 11. 654 

persulphate, 10. 480 

phosphatododocamolybdate, 11. 663 

phosphatoenneamolybdate, 11. 667 

phosphatohemipentamolybdate, 11. 

669 


physiological action, 12. 191 

platinum alloys, 16. 216 

copper alloys, 16. 216 

iron alloys, 16. 219 

silver alloys, 16. 216 

plurnbite, 7. 669 

potassium arsenate, 9. 221 

— diamminoamide, 8. 272 

dodecachloride, 12. 379 

hexachloride, 12. 380 

hexafluoride, 12. 347 

nitrosylcyanide, 8. 427 

octofluoride, 12. 347 

orthosulphoantimonite, 9 . 553 

oxytetrafluoride, 12. 347 

penterotetradecavanadate, 9 . 791 

selonatosulphate, 10. 930 

selenide, 10. 799 

sulphatoselenate, 10. 930 

tetrahydrodih 3 rpophosphate, 8. 
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Manganese potassium triterodecavanadate, 
9 . 790 

hexadecahydrate, 9 . 790 

pentadecahydrate, 9 . 790 

preparation, 12. 163 

properties, chemical, 12. 186 

physical, 12. 168 

pyrites, 12. 398 

pyroarsenate, 9 . 219 

dihydrate, 9 . 219 

pyroselenite, 10. 838 

hemihydrate, 10. 838 

pyrosulpharsenate, 9 . 323 

pyrosulpharsenatoxymolybdate, 9 . 331 

pyrovanadate, 9 . 790 

— — rouge, 6. 768 

salts, catalysis by, 1. 487 

selenate, 10. 878 

dihydrate, 10. 878 

pentahydrate, 10. 878 

selenide, 10. 798 

selenite, 10. 838 

dihydrate, 10. 838 

moiiohydrate, 10. 838 

sesquiborate, 6. 113 

sesquisilicate, 6. 898 

silicates, 6. 892 

silicide, 6. 197 

silicododecatungstate, 6. 881 

silicon steels, 13. 667 

titanium steel, 13. 667 

silver alloys, 12. 204 

aliuninium alloys, 12. 216 

sodium arsenate, 9 . 221 

calcium hydrotrimetasilicate, 6. 

900 

diorthoarsenato, 9 . 221 

phosphite, 8 . 919 

pyrophosphatotungstate, 11. 874 

solubility of hydrogen, 1. 306 

spar, 6. 896 ; 12. 432 ; 14. 369 

spinel, 5. 297 

stannate (a-), 7. 420 

steels, 12. 194, 762 

strontium metasilicate, 6. 897 

sulpharsonatosulphomolybdate, 9 . 323 

sulpharsenito, 9 . 301 

sulphates, higher, 12. 427 

sulphides, 12. 387, 397 

sulphite, 1. 620 ; 10. 309 

hemipentahydrate, 10. 309 

sulphoantimonate, 9 . 676 

sulphochromite, 11. 433 

sulphotellurite, 11. 114 

sulphotungstate, 11. 869 

tellurate, 11. 97 

telluride, 11. 63 

tellurite, 11. 82 

tetrarsonate, 9 . 219 

pentahydrate, 9. 219 

tetraborate, 5. 113 

pentahydrated, 5. 113 

trihydrated, 5. 113 

tetrabromide, 12. 383 

tetrachloride, 12. 374 

tetrafluodioxytungstate, 11. 84 

tetrafluoride, 12. 342, 346 

tetrahydro-orthoborate monohydra- 

ted, 6. 112 

tetrahydroxydiarsenate, 9 . 219 


Manganese tetrahydroxydimanganiarsen- 
ate, 9 . 220 

tetrahydroxypentasulphite, 10. 310 

henahydrate, 10. 310 

octohydrate, 10. 310 

tetraiodide, 12. 386 

tetramesosilicate, 6. 896 

tetranitritoplatinite, 8 . 621 

tetrapermanganite, 12. 276 

tetrasulphate, 12. 431 

tetroxide, 12. 282 

thallium alloy, 12. 216 

thiocarbonate, 6. 128 

thiophosphate, 8 . 1066 

triarsenatotetra vanadate, 9. 201 

tribromide, 12. 383 

trichloride, 12. 374 

trifiuoride, 12. 342, 344 

tri hydroxy arsenate, 9 . 219 

triiodide, 12. 386 

trioxide, 12. 281, 282 

trioxychloride, 12. 380 

— trioxydichlorido, 12. 379 

trioxyfluoride, 12. 347 

— trioxysulpharsenate, 9 . 329 

tritacarbide, 5. 892 

tritadiarsenide, 9 . 71 

tritadinitride, A 131 

tritaphosphido, 8. 853 

tritatetrasulphate, 12. 397 

tritatetroxide, 12. 231, 243 

triterodecaoolumbato, 9 . 868 

trizincide, 12. 206 

tungsten-iron alloys, 13. 668 

ultramarine, 6. 690 

uranium alloys, 12. 218 

iron alloys, 13. 668 

uses, 12. 194 

vanadates, 9 . 790 

vanadium-iron alloys, 13. 668 

vitriol, 12. 403 

voltaite, 14. 352 

wagnerite, 12. 449 

— — zinc alloys, 12. 206 

arsenate, 9 . 222 

dihydroxyorthosilicate, 6. 894 

hydroarsenate, 9 . 222 

hydrocarbonato, 12. 439 

tetradecahydroxyarsenate, 9 . 221 

(di)mangane8e calcium aluminohydroxytri- 
orthosilicate, 6. 768 
Manganesia, 12. 140 
Manganesis, 4. 250 
Manganhedenbergite, 12. 149, 630 
Manganhisingerite, 6. 908 
Manganic acid, 12. 281 

aluminium trisulphate, 12. 430 

alums, 12. 427 

ammonium alum, 12. 429 

tetracosihydrato, 12. 429 

dodecamolybdate, 11. 602 

molybdate, 11. 672 

paratungstate, 11. 820 

pentachloride, 12. 378 

pentailuoride, 12. 345 

perphosphate, 12. 463 

pyrophosphate, 12. 462 

trihydrate, 12. 462 

tetrasulphate, 12. 429 

tridecamolybdate, 11. 602 
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Manganic ammonium tungstate, 11. 797 

anhydrous cJum, 12. 429 

antimonate, 9 . 460 

arsenate, 9 . 219 

barium dodecamolybdate, 11. 602 

pyrophosphate, 12. 463 

cflBsium alum, 12. 430 

pentachlorido, 12. 379 

tetrasulphate, 12. 450 

tetracosihydrate, 12. 430 

calcium ferric permanganite, 12. 280 

chromium trisulphate, 12. 431 

trisulphatohydrosulphate, 12.431 

cobaltous pentafluoride, 12. 346 ; 14. 

608 

dihydrotetrasulphato, 12. 429 

diselenite, 10. 839 

ferric hydrosulphate, 14. 350 

tetraphosphate, 12. 463 

ferrite, 13. 923 

fluoride, 12. 342, 344 

hydrated, 12. 344 

hemitrioxide, 12. 236 

hoxoxydichloride, 12. 378 

hydropyrophosphate, 12. 462 

metaphosphate, 12. 463 

hydrate, 12. 463 

molybdate, 11. 572 

nickel pentafluoride, 12. 346 ; 15. 406 

nitrate, 12. 446 

orthophosphate, 12. 460 

oxide, 12. 236 

colloidal, 12. 239 

hydrated, 12. 238 

organosol, 12. 237 

oxydiselenite, 10. 839 

periodate, 2. 416 

phosphates, 12. 460 

potassium alum, 12. 430 

tetracosihydrate, 12. 430 

dodecamolybdate, 11. 602 

henicosisulphate, 12. 431 

molybdate, 11. 572 

pentachloride, 12. 679 

pentafluoride, 12. 345 

pyrophosphate, 12. 462 

pentahydrate, 12. 463 

trihydrate, 12. 463 

selenatosulphate, 10. 930 

selenium alum, 10. 880 

sulphatoselenate, 10. 930 

tetraselenate, 10. 880 

tetrasulphate, 12. 430 

tridecamolybdate, 11. 602 

pyridine pentachloride, 12. 379 

pyrophosphate, 12. 461 

octohydrate, 12. 461 

tetradecahydrate, 12. 462 

quinoline pentachloride, 12. 379 

rubidium alum, 12. 430 

pentachloride, 12. 379 

tetrasulphate, 12. 430 

tetracosihydrate, 12. 430 

— tridecamolybdate, 11. 602 

silver dodecamolybdate, 11. 602 

pentafluoride, 12. 346 

pyrophosphate, 12. 463 

sodium ammonium tridecamolybdate, 

11. 602 

pentafluoride, 12. 346 


Manganic sodium pyrophosphate, 12. 462 

sulphate, 12. 428 

sulphite, 10. 309 

tetraselenite, 10. 839 

thallous alum, 12. 430 

pentachloride, 12. 579 

pentafluoride, 12. 346 

tetracosihydrate, 12. 430 

tetrasulphate, 12. 430 

trihydrodiorthophosphate, 12. 461 

triselenite, 10. 839 

zinc pentafluoride, 12. 346 

Manganidiorthophosphoric acid, 12. 461 
Manganiferous iron ores, 12. 150 

silver ores, 12. 150 

zinc ores, 12. 151 

Manganige Saure, 12. 275 
Mangani-iodic acid, 2. 359 
Manganimanganates, 12. 290 
Manganin, 15. 252 
Manganite, 12. 149, 238 
Manganites, 12. 241 
Manganitomanganates, 12. 290 
Manganivoltaite, 12. 430 
Han^ankies, 12. 398 
Mangano-axinite, 6. 911 
Manganocalcite, 8. 622, 814 ; 6. 894 ; 12. 

149, 150, 433 ; 14. 359 
Manganochlorite, A 622 
Manganocolumbite, 9 . 906 

manganotantalite, 12. 149 

Manganodolomite, 12. 432 
Manganoferrite, 12, 149 ; 13. 651 
Manganohedonbergite, 6. 915 
Manganoddocraso, 6. 726 
Manganolangbeinito, 12. 149, 420 
Manganomagnetito, 12. 149 
Manganomossite, 9. 910 
Manganopectolite, 6. 366 ; 12. 149 
Mangano-vesuvianite, 6. 726 
ManganO'Wagnerite, 4. 388 
Mangano-zeolite, 6. 901 
Manganosic oxide, 12. 231 

hydrated, 12. 234 

sulphate, 12. 428 

sulphide, 12. 397 

thallous tridecafluoride, 12. 346 

Manganosiderite, 12. 149, 433; 14. 369 
Manganosite, 12. 149, 220 
Manganospharite, 14. 369 
Manganospinel, 4. 251 ; 12. 279 
Manganostibiite, 9 . 5, 460 ; 12. 149 
Manganostibnite, 9 . 343 
Manganotantalite, 9 . 906 
Manganotitanium, 7. 12, 24 
Manganous aoetylide, 5. 893 

acid, 12. 225, 248, 274 

alum, 12. 423 

aluminate, 5. 297 

aluminium bromide, 12. 383 

chloride, 12. 370 

phosphate, 12. 455 

sulphate, 12. 423 

sulphide, 12. 397 

ammonium beryllium fluosulphate, 12. 

422 

carbonate, 12. 439 

chromate, 11. 309 

cobaltous sulphate, 14. 782 

decamolybdate, 11. 598 
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Manganous ammonium dihydrophosphato- 
hemipentamolybdate, 11. 669 

dimetaphosphate, 12. 468 

disulphato, 12. 414 

dodecamolybdate, 11. 602 

ferrous sulphate, 14. 301 

fluoride, i2. 344 

heptachloride, 12. 364 

hexachloride, 12. 364 

hexamminotetrachloride, 12. 366 

hydroxylaminochlorides, 12. 365 

magnesium sulphates, 12. 423 

molybdate, 11. 671 

nickelous sulphate, 15. 477 

oxytrisulphate, 12. 415 

permanganitomolybdate, 11. 573 

phosphate, 12. 452 

heptahydrate, 12. 453 

phosphatohemipentamolybdate, 

11. 669 

potassium permanganitomolyb- 
date, 11. 673 

pyrophosphatomolybdate, 11.671 

selenate, 10. 878 

sodium pyrophosi)hate, 12. 457 

- — sulphite, 10. 311 

tetrabromide, 12. 383 

tetrachloride, 12. 364 

dihydrate, 12. 364 

monohydrate, 12. 364 

tetramminotridecachloride, 12. 

364 

trichloride, 12. 363 

trischromate, 11. 309 

trisulphate, 12. 416 

zinc sulphate, 12. 423 

aquopentamminosulphate, 12. 412 

arsenitomolybdate, 9. 131 

auri(; octochloride, 12. 368 

dodecahydrate, 12. 368 

barium chloride, 12. 368 

beryllium sulphates, 12. 422 

bismuth nitrate, 12. 446 

borohoptachloride, 12. 360 

borophosphato, 12. 451 

bromide, 12. 381 

bromostannate, 12. 383 

bromotriorthophosphate, 12. 450 

cadmium hexachloride, 12. 369 

csesium disulphate, 12. 421 

tetrachloride, 12. 368 

dihydrate, 12. 368 

selenate, 10. 879 

trichloride, 12. 368 

calcium carbonate, 12. 439 

chloride, 12. 368 

dialuminium boratotetrorthosili- 

cate, 6. 911 

phosphate, 12. 464 

tetrabromide, 12. 383 

carbide, 5. 893 

carbonate hydrated, 12. 433 

ceric nitrate, 12. 446 

cerous nitrate, 12. 445 

chloride, 12. 348 

• chlorostannate, 12. 370 

chlorotriorthophosphate, 12. 449 

chromate, 11. 308 

chromic sulphate, 12. 424 
cobaltite, 14. 694 


Manganous cobaltous carbonates, 14. 813 

cobaltimanganite, 12. 243 

copper disulphate, 12. 421 

dihydrate, 12. 421 

monohydrate, 12. 421 

oxysulphate, 12. 422 

permanganite, 12. 276 

trioxydichloride, 12. 368 

tetrahydrate, 12. 368 

trihydrate, 12. 368 

trioxynitrate, 12. 445 

cupric chloride, 12. 368 

cuprous chloride, 12. 368 

decametaphosphate, 12. 459 

decamminobromide, 12. 383 

decamminochloride, 12. 359 

diamminobrornide, 12. 382 

diamminochlorido, 12. 359 

diamminoiodide, 12. 386 

diamminosulphate, 12. 412 

dihydrazinochloride, 12. 359 

dihydrazinonitrate, 12. 444 

dihydrazinosulphato, 12. 412 

dihydrophosphate, 12. 451 

— - dihydropyrophosphate, 12. 456 

dihydrototraorthophosphate, 12. 451, 

462 

_ pentahydrato, 12. 452 

dihydroxylarninochlorido, 12. 359 

- — diiodoctochloride, 12. 358 

dimetaphosphate, 12. 457 

tetrahydrate, 12. 457 

diphenylhydrazinosulphate, 12. 414 

dipyridinochloride, 12. 361 

dodecamminochloride, 12. 359 

enneamminonitrate, 12. 444 

ethylenediaminosulphate, 12. 414 

ferric chloride, 14. 105 

hydrosulpha to, 14. 350 

phosphate, 14. 411 

ferrite, 13. 923 

ferrous calcium motasilicato, 6. 917 

chlorides, 14. 35 

chlorophosphato, 14. 396 

fluophosphate, 14. 396 

_ orthosilicate, 6. 909 

phosphate, 14. 396 

sulphate, 14. 300 

fluoride, 12. 342 

tetrahydrate, 12. 342 

gadolinium nitrate, 12. 446 

■ guanidine disulphato, 12. 416 

— — hemitribydroxylaminochloride, 12. 360 

heptahydrotriorthophosphate, 12. 452 

hexahydrotetrasulphate, 12. 411 

hexahydroxysulphide, 12. 396 

hexaiodoplumbite, 7. 779 

hexametaphosphato, 12. 459 

hexamminobromido, 12. 382 

hexamminochloride, 12. 369 

hexamminoiodide, 12. 385 

hexamminosulphate, 12. 412 

hexantipyrinoborofluoride, 12. 343 

hexasodium tetrasulphate, 12. 416 

hydrazine disulphate, 12. 416 

pentachloride, 12. 365 

— — hydrazinodihydrosulphite, 10. 310 

hydrophosphate, 12. 450 

hydrosulphate, 12. 411 

hydroxide, 12. 220, 225 
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Manganous hydroxy lamino dichloride, 12. 

366 

hydroxylaminosulphate, 12. 412 

hypomanganite, 12. 231 

iodide, 12. 384 

lanthanum nitrate, 12. 445 

load chloride, 12. 370 

sulphide, 12. 397 

tetrasulphide, 12. 397 

lithium ferric phosphate, 14. 412 

phosphate, 12. 463 

trichloride, 12. 366 

magnesium aluminium sulphate, 12. 

424 

chloride, 12. 368 

dipermanganite, 12. 278 

hexabromide, 12. 383 

hexachloride, 12. 369 

sulphates, 12. 422 

zinc sulphate, 12. 423 

rnanganates, 12. 268, 290 

manganito, 12. 243, 267 

mercuric bromide, 12. 383 

hexachloride, 12. 370 

hoxaiodide, 12. 386 

— iodide, 12. 386 

oxynitrate, 12. 445 

dihydrate, 12. 445 

totrahydrate, 12. ^^45 

trihydrate, 12. 445 

tetrachloride, 12. 370 

metantimonate, 9 . 460 

dihydrate, 9 . 460 

heptahydrate, 9 . 460 

hexahydrate, 9 . 460 

pentahydrate, 9 . 460 

metasilicato, 6. 900 

dihydratod, 8. 900 

hemihydrated, 6. 900 

motatungatate, 11. 827 

- — molybdate, 11. 471 

decahydrate, 11. 571 

tritapentahydrate, 11. 671 

monamminobromide, 12. 382 

monamrninochloride, 12. 359 

monamminosulphate, 12. 412 

- - - neodymium nitrate, 12. 446 

nitrate, 12. 441 

enneahydrate, 12. 441 

homihydrate, 12. 441 

hexahydrate, 12. 441 

moiiohydrate, 12. 441 

pentahydrate, 12. 441 

trihydrate, 12. 441 

nitrite, 8. 500 

orthomanganite, 12. 231 

orthophosphate, 12. 447 

— hemiheptahydrate, 12. 448 

heptahydrate, 12. 447 

monohydrate, 12. 447 

- pentahydrate, 12. 447, 448 

trihydrate, 12. 448 

oxide, 12. 220 

hydrated, 12. 225 

oxycarbonate, 12. 439 

oxychromate, 11. 309 

oxyiodide, 12. 385 

oxynitrate, 12. 444 

pentahydroheptafluoride, 12. 343 

perchlorate, 2. 403 


Manganous permanganates, 12. 268, 336 

phosphates, 12. 447 

phosphite, 8. 919 

platinous ^mns-sulphitodiamminosul- 

phite, 10. 321 

potassium bischromate, 11. 309 

bromide, 12. 383 

carbonate, 12. 439 

cobaltous sulphate, 14. 783 

dimetaphosp^te, 12. 468 

disulphate, 12. 418 

dihydrate, 12. 418 

hexahydrate, 12. 419 

tetrahydrate, 12. 419 

ferrous sulphate, 14. 301 

fluoride, 12. 343 

hexachloride, 12. 367 

hexamminotrichloride, 12. 366 

magnesium sulphates, 12. 423 

nickelous sulphate, 15. 477 

oxy trisulphate, 12. 420 

paratungstate, 11. 820 

pormanganitomolybdate, 11. 573 

phosphate, 12. 454 

phosphatohemipentamolybdate, 

11. 669 

pyrophosphate, 12. 457 

octohydrate, 12. 457 

selenate, 10. 878 

hexahydrate, 10. 879 

sulphite, 10. 311 

tetrachloride, 12. 367 

tetrasulphide, 12. 397 

trichloride, 12. 366 

dihydrated, 12. 366 

trihydrodiphosphate, 12. 464 

tripyrophosphate, 12. 467 

trisulphate, 12. 420 

trisulphide, 12. 397 

trisulphite, 10. 311 

zinc sulphate, 12. 423 

praseodymium nitrate, 12. 446 

pyrophosphate, 12. 466 

enneahydrate, 12. 456 

trihydrate, 12. 456 

rubidium disulphate, 12. 420 

dihydrate, 12. 420 

hexahydrate, 12. 420 

selenate, 10. 879 

tetrachloride, 12. 367 

dihydrate, 12. 368 

trisulphate, 12. 420 

samarium nitrate, 12. 446 

sodium calcium ferrous phosphate, 12. 

455 

chloride, 12. 366 

dihydrodiphosphate, 12. 464 

dimetaphosphate, 12. 458 

diorthophosphate, 12. 454 

enneadecasulphate, 12. 417 

fluoride, 12. 344 

heptasulphide, 12. 396 

hexachloride, 12. 367 

molybdate, 11. 672 

octometaphosphate, 12. 459 

oxytrisulphate, 12. 418 

paratungstate, 11. 820 

pentapyrophosphate, 12. 457 

pentasulphite, 10. 311 

permanganitomolybdate, 11. 673 
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Manganous sodium potaasium permanga* 
nltomolybdate, 11. 573 

* — phosphate, 12. 464 

pyrophosphate, 12. 456 

hemienneahydrate, 12. 466 

tetrahydrate, 12. 456 

pyrophosphatomolybdate, 11. 671 

sulphate, 12. 416 

dihydrate, 12. 416 

tetrahydrate, 12. 416 

sulphite, 10. 311 

tetrasulphate, 12. 418 

dihydrate, 12. 418 

tetrasulphide, 12. 396 

tribromide, 12. 383 

trimetaphosphate, 12. 458 

triphosphate, 12. 459 

trisulphide, 12. 397 

trithiosulphato, 10. 565 

stannic chloride, 12. 370 

hexabromide, 12. 383 

stannous chloride, 12. 370 

strontium chloride, 12. 368 

totrabromides, 12. 383 

sulphate, 12. 401, 416 

dihydrato, 12. 402 

heptahydrate, 12. 403 

liexahydrate, 12. 403 

monohydrate, 12. 402 

pontahydrate, 12. 403 

tetrahydrate, 12. 403 

sulphide, 12. 387 

colloidal, 12. 392 

green, 12. 389 

red, 12. 389 

sulphomolybdate, 11. 653 

tetrametaphosphate, 12. 458 

decahydrato, 12. 458 

tetramminosulijhato, 12. 411 

thallic octoohloride, 12. 570 

thallium sulphite, 10. 311 

thallous disulphato, 12. 424 

hoxahydrate, 12. 424 

selenate, 10. 879 

thiosulphate, 10. 656 

thorium nitrate, 12. 446 

trihydrazinochloride, 12. 359 

trimetaphosphate, 12. 458 

enneahydrate, 12. 468 

henahydrate, 12. 468 

tritadiamminofiuoride, 12. 343 

tritxmgstate, 11. 812 

tungstate, 11. 797 

uranate, 12. 64 

yttrium nitrates, 12. 446 

zinc chloride, 12. 369 

sulphates, 12. 423 

sulphide, 12. 397 

(di)manganous calcium dialuminium, 6. 

896 

tetrahydrohexorthosilicate, 

6. 896 

Manganovolaite, 12. 420 
Manganowolframite, 11. 798 
Manganschaum, 12. 267 
Manganspat, 12. 432 
Mangantantalite, 9 . 906 
Manganyl hydroarsenite, 9 . 218 
(di)manganyl lead orthodisilicate, 6. 889 
Mangolite, 6. 897 


Mangophyllite, 6. 606, 609 ; 12. 149 
Manheimite, 4. 643 
Manna metallorum, 4. 797 

of St. Nicholas, 9 . 42 

Mansjocite, 6. 409 
Mantle, incandescent, 7. 213 

Welsbach’s, 7. 218 

Maranito, 6. 458 
Marble, 8. 622, 814, 815 

Carrara, 8. 815 

fire, 8. 816 

onyx, 8. 815 

panno di morti, 3. 815 

parian, 8. 815 

puddingstone, 8. 815 

vord antique, 3. 815 

Marbles, dolomitic, 4. 371 
Marcasite, 9 . 587 ; 12. 530 ; 14. 199, 200, 
202; 15.9 

comparison pyrite, 14. 221 

properties, chemical, 14. 221 

physical, 14. 218 

Marcassites rhomboidales, 14. 136 
Marcelino, 6. 897 ; 12. 236 
Marchesita, 14. 199 
Marchasite aurea, 4. 401 
Maiga porcellana, 6. 472 
Margarite, 6. 708 ; 12. 530 
Margarites, 1. 628 
Margarodito, 6. 606 
Margarosanite, 6. 888 ; 7. 491 
Margules and Duhem’s vapour-pressure law, 
1. 555 

Marialito, 6. 762 

Marialitic acid, 6. 764 

Marionglas, 3. 761 

Marignacite, 5. 519 ; 7. 3 ; 9. 903 

Marionite, 4. 646 

Mariposite, 6. 608 

Mariupolite, 9 . 839 

Marjatskite, 12. 149 

Markaschite, 9 . 587 

Markus’s alloy, 15. 210 

Marmairolito, A 916 

Marmatite, 4. 408 ; 12. 530 ; 14. 167 

Marmolite, 6. 422 

Marrnor motallieum, 8. 620 

serpentinum, 6. 420 

zebliciurn, 6. 420 

Marquashitha, 14. 199 
Marsh ore, 18. 886 
Marshite, 2. 17 ; 3. 201 
Marsh’s test arsenic, 9 . 39 
Martensite, 12. 822 

a-, 12. 835 

a'-, 12. 838 

p', 12. 835 

y-, 12. 841 

€-, 12. 841 

ip, 12. 841 

e-, 12. 842 

Martensitizing, 12. 673 

Martinite, 8. 623, 880 ; 4. 252 ; 8. 733 

Martin’s cement, 8. 776 

Martite, 12. 530 

Martites, 18. 702, 788 

Martocirite, 9 . 553 

Maaitite, 14. 359 

Maskelynite, 6. 694 

Masonite, 12. 149 
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Masrite, 12 . 530 
Masrium, 5 . 504 ; 14 . 421 
Mass action, law of, 1 . 933 

active, 1 . 299 

brown, 18. 782 

chemical, 1 . 299 

electromagnetic, 4 . 160 

factor of energy, 1 . 712 

of matter, 4 . 160 

red, 18 . 782 

violet, 18. 782 

yellow, 18. 782 

Massicot, 7. 639 
Massicot tite, 7. 638 
Masurium, 12. 465 

electronic structure, 12. 472 

isolation of, 12. 467 

occurrence, 12. 466 

properties, chemical, 12. 471 

physical, 12. 469 

Matches, 8 . 1058 ; 10 . 1 

chemical, 8. 1059 

chlorate, 8. 1059 

lucifer, S. 1059 

oxymuriate, 8. 1059 

~ — safety, 8. 1060 
Materia caelestis, 1 . 60, 64 

- ~ ignis, 1. 64 

perlata kerkringii, 9. 420 

subtilis, 1. 61 

Matildito, 9 . 589, 691 
Matlockite, 2. 15 ; 7. 491, 736, 737 
Matricite, A 388 
Matrix turquoise, 5 . 369 
Matte, 8. 24 

copj)er, 8. 23 

to blister copper, 8. 25 

lead, 7. 503 

Matter, 1 . 688 

annihilation, 4 . 159 

conservation energy and, 1. 695 

corpuscular hypothesis, 4 . 1 63 

creation of, 4 . 159 

electronic hypothesis, 4. 163 

— Thomson’s, 4 . 164 

■ energetic hypotheses, 1. 691 

— — fourth state, 4 . 28 

law of indestructibility, 1. 101 

molecular structure, 1. 740 

perdurability of, 1. 100 

radiant, 4 . 28 

unitary theory, 4 . 1 

weight of, 1. 64 

Maucherite, 14. 424 ; 16. 5 
Maufite, 15. 5 
Mans’ salt, 14. 341 
Mausite, 14. 341 
Mauzeliite, 9 . 433 
Mauzelite, 7. 3 

Maximum entropy, law of, 1 . 725 

work, principle of, 1 , 703 

Maxite, 7. 853 

Maxwell’s distribution theorem, 1 . 792 
Mayaite, 6. 643 
Mayer’s equation, 1 . 787 

floating magnets, 4 . 164 

Mazapilite, 8. 623 ; 9 . 5, 227 ; 12. 530 
Meadow ore, 18. 886 
Measurement of entropy, 1. 722 
Mechanical equivalent of heat, 1. 693 


Medicine, universal, 1 . 49 
Medico-chemistry, 1 . 50 
Medium dispersion, 1 . 769 
Medjidite, 12 . 5, 110 
Meerschalumite, 6 . 473 
Meerschaum, 6. 420, 426 
Megabar, 1 . 149 
Megabasite, 11 . 798 
Megabromite, 8. 418 
Megalaise, 12 . 140 
Mehl zeolite, 6. 758 
Meiler, 5. 748 
Meionito, 6 . 762 
Meizonite, 6 . 763 
Melaconise, 8. 131 
Molaconite, 8. 7, 131 
Melanargyrite, 9. 540 
Melanglanz prismatischer, 9 . 540 
Melanites, 6 . 921 
Melanocerito, 5. 514, 529 
Melanochalcite, 6 . 343 
Melanochroite, 11 . 125, 302, 303 
Melanolite, 6 . 624 ; 12 . 530 
Melanosiderite, 6. 908 
Melanotecite, A 889 
Melanotekite, 7 . 491 ; 12 . 530 
Melanothallito, 2 . 15 
Melanovanadate, 9 . 770 
Melanovanadite, 9 . 793 
Melanteria, 3. 3 
M61ant6rie, 14 . 243, 245 
Molanterite, 14 . 245 ; 16 . 9 
Melanterites, 4 . 639 ; 12 . 403, 530 
Melichrysos, 7 . 98 
Melilite, 6 . 403, 713, 752 
Melinophane, 2 . 2 ; 4 . 206 ; 6 . 380 
Melinose, 11 . 566 
Melinum, 4 . 404 
Meliphane, 4 . 206 
Meliphanite, 4 . 206 
Mellephanite, 7 . 896 
Mellite, 5. 155 
Mellitic anhydride, 5. 906 
Mellonite, 7 . 729 
Melnikoffite, 14 . 208 
Molnikovite, 14 . 208 
Melnikowite, 12 . 530 ; 14 . 208 
Melonite, 11 . 2, 64 ; 15 . 5 
Melopsite, 6 . 423 

Molting point and solubility, 1. 585 

surface tension, 1 . 852 

Memaphyllite, 6 . 423 

Membrane semipermeablo, 1. 539 

Memilite, 6 . 141 

Menacanite, 7. 1, 3 

Menaccanite, 7. 56, 57 ; 12. 530 

Menacconite, 7. 56 

Menakanite, 7. 56 

Menakeisenstein, 7. 56 

Mendel^eilite, 9 . 868 ; 12. 5 

Mendeleeff’s periodic law, 1. 255 

Mendel4eiite, 9 . 906 

Mendipite, 2. 15 ; 7. 491, 736, 739, 740 

Mendozite, 2. 656 ; 5. 154, 341 

Meneghinite, 7 . 491 ; 9 . 343, 546 

Mengite, 5. 523 ; 9 . 906 

Mennige, 7. 491 

Menstruum sine strepitu, 8. 526 
Mephites, 6 . 2 
Mephitic air, 8. 45, 46 
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Mercurammonium potassium hydroxysul- 
phonate, 8. 643 
Mercure antimonite, 9 . 437 

doux natif, 4. 798 

Mercurial fahlores, 4. 697 
Mercuriammonium chloride, 4. 862 

dimercuriammonium sulphate, 4. 

980 

hydroxyamidosulphate, 4. 979 

mercuric diamminonitrate, 4. 1001 

— dihydrated, 4. 1 001 

hydrated, 4. 1001 

hydroxyamidonitrate, 4. 1000 

— phosphate, 4. 1005 

mercurihydroxysulphatoarnide, 4. 977 

— hydrated, 4. 977 

oxidimercuriammonium sulphate, 4. 

979 

oxydimercuriarnmonium nitrate, 4. 

iooo 

oxymereuriammonium phosphate, 4. 

1005 

decahy<lratod, 4. 1005 

oxynitrate, 4. 1002 

oxysulphate, 4. 978 

dihydrated, 4. 978 

Mercuriammonium(di), see, Diiriercuriam- 
monium 

(mono)morcuriammonium nitrate, 4. 1000 
(tetra)mercuriammonium bromide, 4. 889 

chloride, 4. 869 

Mercuric acid, 4. 779 

allylenide, 5. 869 

amide, 4. 784 

amidochroraate, 11, 284 

amidonitrate, 4. 1001 

hemihydrated, 4. 1001 

amidosulphonate, 8. 643 

ammidochlorido, 4. 786 

ammines, 4. 786 

arnminochloridos, 4. 845 

amrninoiodide, 4. 786 

amminoiododisulphide, 4. 963 

amminooxysulphite, 10 . 292 

amminosulphite, 10 . 292 

ammonium bromosulphite, 10 . 296 

bromotetrachlorido, 4. 882 

chlorosulphite, 10 . 292, 296 

dibromochloride, 4. 882 

dibromodiiodide, 4. 918 

dibromotrichlorido, 4. 882 

imidodisulphonate, 8. 657 

nitrates, 4. 999 

nitratotetrachloride, 4. 997 

oxynitrate, 4. 1002 

pentabromido, 4. 891 

— pentaiodide, 4. 927 

pentathioBulphate, 10 . 548 

sulphatochloride, 4. 978 

sulphite, 10 . 292, 294 

tetraiodide, 4 . 927 

hydrated, 4. 927 

tribromotetraiodide, 4. 917 

triiodide, 4. 926 

hydrated, 4. 926 

tungstate, 11. 788 

antimonite, 9. 432 

arsenatotrimolybdates, 9 . 207 

arsenide, 9 . 67 

arsenite colloidal, 9 . 127 

VOL. XVI. 


Mercuric azide, 8. 351 

barium heptanitrite, 8. 495 

hexabromide, 4. 894 

hexaiodide, 4. 939 

imidodisulphonate, 8. 658 

pentahydrate, 8. 658 

octamminotetraiodide, 4. 940 

octochloride, 4. 860 

hexahydratod, 4. 860 

phosphatohenatungstate, 11. 868 

sulphide, 4. 957 

pentahydratod, 4. 957 

sulphite, 10. 300 

tetrabromide, 4. 894 

■ tetraiodide, 4. 940 

pentahydrate, 4. 940 

beryllium (diloride, 4. 860 

borate, 5. 100 

- — borotungstate, 5 . 110 
bromate, 2 . 352 

~ bromide, 1. 520 

ammonia compounds, 4. 885 

basics 4. 884 

properties, chemical, 4. 879 

physical, 4. 877 

bromodisulphido, 4. 963 

- — bromoiodide, 4. 917 

bromonitride, 4. 789 

bromosulphido, 4. 961 

cadmium chlorides, 4. 861 

hexabromide, 4. 894 

hexamminotctraiodide, 4. 923, 

941 

oxybromide, 4. 894 

oxynitrate, 4. 998 

tetrabromide, 4. 894 

tetraiodide, 4. 940 

tetramminotetraiodidc, 4. 923, 

941 

csesium bromodiiodido, 4. 935 

ehlorodibromide, 4. 893 

dibromodiiodide, 4. 934 

dichlorodibromido, 4. 893 

dichlorodiiodide, 4. 935 

nitrate, 4. 997 

octoiodido, 4. 934 

— pentabromido, 4. 893 

pentachloride, 4. 859 

pentaiodide, 4. 934 

tetrabromide, 4. 893 

tetrachloride, 4. 859 

— tetraiodide, 4. 934 

tribromide, 4. 893 

tribromodiiodide, 4. 934 

trichloride, 4. 859 

trichlorodibroinide, 4. 893 

triiodide, 4. 934 

calcium carbonate, 4. 983 

dodecachloriclo, 4. 860 

octohydrated, 4. 860 

heptanitrite, 8. 495 

hexabromide, 4. 894 

hoxachloride, 4. 860 

hexahydrated, 4. 860 

hexaiodide, 4. 938 

imidochlorosulphonate, 8. 658 

imidosulphonate, 8. 658 

imidotetraoxysulphonatc, 8. 657 

oxynitrate, 4. 997 

tetrabromide, 4. 894 

2 S 
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Mercuric calcium tetraiodide, 4. 939 

octohydrated, 4. 939 

carbide, 5. 868 

carbonate, 4. 982 

colloidal, 4. 982 

chloramide, 4. 785, 862, 869 

chlorate, 2. 351 

chloride, 4. 816 ; 18. 609 

colloidal, 4. 816, 819 

hydrazine compounds, 4. 

872 

hydroxylamine compounds, 4. 

872 

preparation, 4. 816 

properties, chemical, 4. 825 

physical, 4. 818 

chlorite, 2. 284 

chloroantimonite, 9. 482 

chlorodecabromide, 4. 893 

chlorodisulphide, 4r. 961 

chloroiodide, 4. 806, 917 

- — chloroiodoHulphide, 4. 963 

chloronitride, 4. 869, 870 

chloroplatiiiate, 16. 329 

chlorosulphide, 4. 961 

chromate, 11. 282 

chromic sulphotrithiocyanatodiarn- 

mine, 11. 409 

chromium trithiocyanatohexasulpho- 

diammine, 11. 433 

cobalt aquopentamminopentachloride, 

14. 661 

nitratopentamminoennoachlo- 

ride, 14. 836 

cobaltic aquochloropentamminoennea- 

chlorido, 14. 661 

aquopentamminochlorosulphate, 

14. 794 

aquopentainminoennoabromide, 

14. 723 

aquopentamminopentabromide, 

14. 723 

aquopentamminopentaiodide, 14. 

745 

trana - bise thy lened iaminediammi- 

notridecachloride, 14. 658 

bispropylenediaminediammino- 

heptachloride, 14. 659 

bromopentainminobromohepta- 

chloride, 14. 725 

bromopentammmoctobromide, 

14. 725 

bromopentamminoctochloride, 

14. 725 

carbonatopentamminoiodide, 14. 

817 

chloropentamminoctochloride, 

14. 665 

chloropentamminohexaiodide, 

14. 746 

chloropentamminotetrachloride, 

14. 665 

chloropentamminotetraiodide, 

14. 746 

chloropyridinebisethylenedi- 

aminechloride, 14. 666 

diaquotetramminochloride, 14. 

662 

dibromobisethylenediaminebro- 

mide» 14. 730 


Mercuric cobaltic dichlorobisethylene- 
diaminetrichloride) 14. 669 

^rans-dichlorobisethylenedi- 

aininetrichloride, 14. 670 

dichlorobispropylenediamine> 

heptachloride, 14. 670 

dichlorotetramminotetrachloride, 

14. 669 

dichlorotetramminotrichloride, 

14. 669 

dichlorotetrapyridinedodeca- 

chloride, 14. 669 

hexamminochlorosulphate, 14. 

792 

hexamminoenneabromide, 14.720 

hexamminoenneachloride, 14.656 

hexarnminoenneaiodide, 14. 743 

hexamminoheptachloride, 14.656 

hexamminopentabromide, 14.720 

hexammino})entachloride, 14.656 

hexamminopentaiodido, 14. 743 

hexamminotrichloropenta- 

cyanide, 14. 656 

/Lfimino-peroxo-quatorethylene- 

diaminechloronitrate, 14. 846 

nitratopentamminotetrachloride, 

14. 836 

^-peroxo-decamminohenachlo- 

ride, 14. 673 

trisethylenediaminebromido, 14. 

722 

cobaltouB bromide, 14. 718 

hexaiodido, 14. 741 

oxybromide, 14. 718 

tetrachloride, 14. 645 

tetraiodide, 14. 741 

cupric chloride, 4. 860 

oxybromide, 4. 893 

oxychloride, 4. 860 

oxynitrate, 4. 995, 998 

sulphite, 10. 300 

tetramminohexaiodide, 4. 936 

tetramminotetrabromide, 4. 887 

tetramminotetraiodide, 4. 936 

_ cuprous diamminotriiodide, 4. 936 

hemiheptamminotetraiodide, 4. 

935 

hexaiodide, 4. 936 

hexamminohexaiodide, 4. 936 

octamminotetraiodide, 4. 935 

tetraiodide, 4. 935 

tetramminopentaiodide, 4. 936 

triamminopentaiodide, 4. 936 

triiodide, 4. 935 

diamidodiphosphate, 8 . 711 

diamminobromide, 4. 886 

diamminochloride, 4. 786, 840 

diamminochromate, 11. 282 

diamminodioxysulphate, 4. 977 

diamminoenneabromoamide, 4. 888 

diamminoiodide, 4. 922 

diamminomonoxysulphate, 4. 977 

diamminonitrate, 4. 999 

diamminosulphate, 4. 977 

monohydrated, 4. 977 

diamminoxynitrate, 4. 1001 

diammonium dinitratodichloride, 4. 

997 

diarsenatoctodecatungstate, 9. 214 

diarsenite, 9 . 128 
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Mercuric dibromoamide, 4 . 888 

dibromoiodide, 4 . 916 

dichloratosulphide, 4 . 964 

dichloroaeetylene, 6. 869 

dichloroamide, 4 . 870 

dichlorodisulphide, 4. 963 

dichloroiodide, 4 . 916 

dichromatOf 11. 342 

didymium chloride, 6. 643 

chlorocyanide, 5. 643 

difluoroamide, 4 . 796 

dihydrazine hydrochloride, 4. 874 

tetrachloride, 4 . 862 

dihydrobromoBulphate, 4 . 975 

dihydrochlorosulphate, 4 . 975 

dihydropentaselenite, 10. 828 

dihydroxyhypochloroamide, 4 . 871 

dihydroxylamine chloride, 4. 873 

sulphate, 4 . 978 

dihydroxylaminochloride, 4 . 847 

dihydroxytetrabromoplatinate, 16.381 

dihydroxytetraiodoplatinate, 16. 391 

diiododinitritoplatinite, 8. 523 

diiododisulphide, 4 . 963 

diiodotrioxyhexaaulphate, 4 . 976 

dimercuriammonium hydroxyamido- 

nitrate, 4 . 1002 

tetroxynitrate, 4. 1001 

dinitratodisulphide, 4 . 964 

dioxide, 4 . 781 

dioxy chromate, 11. 283 

dioxydiamido(ihromate, 8. 266 

dioxyhexahydrobromosulplxate, 4 . 976 

dioxyhexahydrochlorosulphate, 4 . 975 

dioxynitrate, 4 . 994 

monohydrated, 4 . 994 

dioxyselonate, 10. 868 

dioxy sulphate, 4 . 972 

hemihydrated, 4. 972 

dipotassium imidodisulphonato, 8. 658 

diselenodibromide, 10 . 914 

diselenodichloride, 10 . 914 

disolenodiiluoride, 10 . 914 

diselenodiiodide, 10 . 914 

disodium imidodioxysulphonate, 8.657 

imidodisulphonato, 8. 657 

imidoxysulphonate, 8. 657 

disulphatosulphide, 4 . 974 

disulphochloride, 4. 961 

dithionate, 10 . 693 

ditritantimonide, 9 . 407 

ditungstate, 11. 810 

dodecamminochloride, 4. 847 

dotritaamminoxide, 4. 777 

enneaselenite, 10. 828 

ethylamidochioride, 4. 787 

ethyldiamminochloride, 4 . 786 

ferric bromide, 14. 121 

ferrous hexaiodide, 14. 133 

iodide, 14. 133 

tetrachloride, 14. 35 

fluobromide, 4 . 796 

fluochloride, 4 . 796 

iluoiodide, 4 . 916 

fluoride, 4 . 794 

dihydrated, 4 . 794 

fluoroamide, 4. 796 

— — fluosilioate, 6. 964 

hexahydrated, 6. 964 

trihydrated, 6. 964 


Mercuric hemithallide, 5. 428 

henapernuinganite, 12 . 279 

hexachlorodioxyhexasulphide, 4. 963 

hexacyanotrichlorocerate, 5. 640 

hexacyanotrichlorolanthanate, 5. 642 

hexadecachlorocerate, 5. 640 

hexadecachlorolanthanate, 5. 642 

hexahydroarsenatoctodecamolybdate, 

9 . 211 

hexaiodide, 4 . 914 

hexaiodoiodatohexoxydodecasulphate, 

4 . 976 

hexametaphosphate, 4 . 1004 

hexoxytetrachloride, 14 . 646 

hydrazine bromide, 4. 881 

chloride, 4 . 874 

hydrochloride, 4 . 874 

iodide, 4 . 916 

sulphate, 4. 978 

trichloride, 4 . 852 

triiodide, 4 . 927 

hydrated, 4 . 927 

hydrazinochloride, 4 . 847 

hydroazidochloride, 4 . 874 

hydrochloride, 4 . 807 

hydrochlorosulphate, 4 . 975 

hydrofiuocolumbate, 9 . 872 

hydroimidodioxysuli^honate, 8. 656 

hydroselenite, 10 . 823 

hydrosulphite, 4 . 829 ; 10 . 292 

hydroxide, 4 . 780 

hydroxyamidocarboiiate, 4 . 982 

hydroxyamidonitrate, 4 . 1 000 

hydroxyamido-oxysulphate, 4. 980 

hydroxyamidophosphate, 4 . 1005 

hydroxyamidoselenate, 10. 869 

hydroxybromoarnide, 4 . 888 

hydrated, 4 . 888 

hydroxycarbide, 6. 869 

hydroxychloroamide, 4 . 867, 869 

hydroxydichloroamide, 4 . 871 

hydroxy iodoamino, 4 . 924 

hydroxyimidochromate, 11. 284 

hydroxyimidoiodide, 4 . 789 

hydroxylamine hydrochloride, 4 . 873 

iodide, 4 . 925 

trichloride, 4 . 852 

hydroxynitrite, 8. 494 

hydroxysulphatoamide, 4 . 979 

hyjxinitrite, 8. 415 

imide, 4 . 784 

imidohydroxychloroamide, 4. 867 

imidosulphonate, 8. 656 

iodate, 2 . 352 

iodide, 1 . 520 ; 4 . 901 

ammines, 4 . 921 

amminobasic salts, 4 . 921 

aquoamminobasic salts, 4. 921 

preparation, 4 . 901 

properties, chemical, 4 . 911 

physical, 4 . 903 

red, 4 . 904 

yellow, 4 . 904 

iodoamide, 4 . 923 

iododioxytetrasulphate, 4 . 975 

iododisulphide, 4 . 963 

iodonitride, 4 . 789 

iodosulphate, 4 . 975 

iodosulphide, 4. 961, 963 

iodotetrasulphate, 4. 976 
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Mercuric iodotrisulphato, 4 . 975 

iodoxydisulplmte, 4 . 976 

lead bromide, 4 . 894 

lithium bromodichloride, 4 . 892 

hexanitrite, 8 . 495 

totrabromide, 4 . 891 

tetrachloride, 4 . 852 

tetraiodide, 4 . 927 

hexahydrated, 4 . 927 

octohydrated, 4 . 927 

tribromide, 4 . 891 

trichloride, 4 . 852 

trinitrite, 8 . 495 

magnesium hexabrornide, 4 . 894 

imidodisulphonate, 8 . 658 

octochloride, 4 . 861 

tetrabromide, 4 . 894 

tetrachloride, 4 . 861 

tetraiodide, 4 . 940 

— ennoahydrate, 4 . 940 

manganous bromide, 12. 383 

hexachloride, 12. 370 

hexaiodide, 12. 386 

iodide, 12. 386 

oxynitrate, 12. 445 

dihydrate, 12. 445 

tetrahydrate, 12. 445 

trihydrate, 12. 445 

tetrachloride, 12. 370 

mercuriammonium diamminonitrate, 

4. 1001 

dihydratod, 4. 1001 

hydrated, 4. 1001 

phosphate, 4 . 1 005 

mercuriimidonitrito, 8 . 495 

hemihydrate, 8 . 495 

monohydrate, 8. 495 

rnetantimonato, 9 . 456 

pentahydrate, 9 . 456 

metasulpharsenite, 9 . 297 

metasulphotetrantimonite, 9 . 543 

meta tungstate, 11. 826 

meta vanadate, 9 . 774 

molybdate, 11. 563 

monamminochloride, 4 . 845 

monamminoiodide, 4 . 922 

monomercuriammonium liydroxyami- 

donitrate, 4 . 1000 

monoxydisulphate, 4 . 973 

monoxysulphate, 4 . 973 

monoxytrisulphate, 4 . 973 

nickel amminoiodides, 16. 433 

bromide, 15. 429 

hexaiodide, 15. 433 

tetraiodide, 16. 433 

nitramidate, 8 . 269 

nitrate, 4 . 991 

basic, 4 . 994 

complex salts, 4 . 995 

hemihydrated, 4 . 992 

monohydrated, 4 . 992 

octohydrated, 4 . 992 

properties, chemical, 4 . 993 

physical, 4 . 992 

nitratobromide, 4 . 997 

nitratochloride, 4 . 997 

nitratodisulphide, 4 . 996 

nitratoiodide, 4. 915, 997 

nitride, 4 . 784 ; 8 . 107 

nitrite, 8 . 493 


Mercuric nitrosyl chloride, 8 . 617 

octobromoaluminate, 5. 327 

orthoarsenate, 9. 184 

colloidal, 9 . 184 

orthoarsenite, 9 . 127 

orthohexatantalate, 9 . 904 

orthosulpharsenate, 9 . 321 

orthosulphoantimonate, 9 . 575 

orthotellurate, 11. 95 

osmiamate, 16. 728 

oxide, 4 . 771 

action heat, 1. 347 

colloidal, 4 . 772 

preparation, 4 . 771 

properties, chemical, 4 . 775 

physical, 4 . 774 

red, 4 . 773 

yellow, 4 . 773 

oxyamidoarsenate, 9 . 184 

oxyamidophosphate, 4 . 1005 

oxyamidosulphonate, 8 . 643 

oxybromides, 4 . 884 

— — oxybromoamide, 4 . 888 

dihydrated, 4 . 888 

oxychlorides, 4 . 839 

oxychloroamide, 4 . 867 

oxychloroarsenato, 9 . 263 

oxydimercuri ammonium oxyquadri- 

chromate, 11. 284 

oxydiselenide, 10. 780 

oxydisulphotrisulphate, 4 . 974 

tetrahydrated, 4 . 974 

oxyfluoride, 4 . 795 

oxyhydroxyamidonitrate, 4 . 1001 

oxyhydroxychloroamido, 4 . 868 

oxyiodoaluminate, 5. 329 

oxyiodotrisulphato, 4 . 975 

oxymercuriainmonium phosphate, 4 . 

1005 

sulphite, 10. 296 

oxynitrate, 4 . 994 

oxysulphatosulphides, 4 . 973 

oxysulphite, 10. 294 

oxysulphosulphate, 4 . 974 

oxytetrasulphite, 10. 296 

oxytrimercuriammonium nitrate, 4 . 

1001 

oxy triselenite, 10. 828 

pentachloropyridinoiridate, 15. 768 

pentachloropyridinoporiridite; 15. 766 

pentahydroxychloroplatinato, 16. 333 

— — pentatungstate, 11. 829 

pentoxytrihyponitrite, 8 . 416 

perbromide, 4 . 881 

perchlorate, 2. 400 

perchloratobromide, 4. 882 

perchloratochlorido, 4 . 827 

perchloratoiodide, 4 , 918 

periodate, 2. 415 

periodide, 4 . 914 

permonosulphomolybdate, 11. 653 

peroxide, 4 . 781 

peroxydate, 4. 781 

perrhenate, 12. 477 

phenylamide, 4 . 784 

phosphate, 4. 1003 

phosphatododecamolybdate, 11. 663 

phosphatododecatungstate, 11. 867 

phosphatoenneamolybdate, 11. 667 

phosphatoenneatungstate, 11. 871 
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Mercuric phosphide, 8. 844 

phosphohexadecachlorido, 8. 1017 

phosphoiodide, 4. 916 

platinum molybdate, 11. 676 

polychromate, 11. 351 

polyiodide, 4 . 914 

potassium amidosulphonate, 8. 643 

bromosulphite, 10 . 300 

carbonate, 4 . 983 

chlorosulphito, 10 . 300 

chromate, 11 . 284 

cobalt nitrite, 8. 506 

copper oc^tochlorotetranitrite, 8. 

495 

dibromodichloride, 4 . 892 

— hexathiosulphate, 10. 548 

hydroamidosulphonate, 8. 644 

nickel nitrite, 8. 512 

octothiosulphate, 10 . 548 

oxydisulphite, 10 . 296 

inonohydrato, 10 . 296 

oxytrisulphite, 10 . 296 

pontachloride, 4 . 856 

dihydrated, 4 . 856 

pentani trite, 8. 494 

phosphatohenatungstate, 11. 868 

. sulphite, 10 . 296 

monohydrate, 10 . 296 

tetrabromido, 4 . 892 

tetrachloride, 4 . 856 

monohydra ted, 4 . 856 

tetraiodide, 4. 931 

— - - tetranitrite, 8. 494 

to tra thiosulphate, 10 . 548 

- ' tribromide, 4 . 892 

hydrated, 4 . 892 

trichloride, 4 . 856 

monohydrated, 4 . 856 

triiodide, 4 . 929 

— „ , hydrated, 4 . 930 

trinitrite, 8. 494 

pyroarsenito, 9 . 128 

pyrophosphate, 4 . 1004 

pyrosulpharsenate, 9 . 321 

pyrosulpharsenite, 9 . 296 

rubidium dibromodiiodide, 4 . 933 

totrahydrated, 4 . 857 

tetraiodide, 4 . 933 

trichloride, 4 . 857 

— — triiodido, 4 . 933 

solenate, 10. 868 

monohydrate, 10. 868 

selonide, 10 . 778 

— — selenite, 10. 828 

selenochloride, 10 . 779 

solenotrithionate, 10 . 928 

sesquiamminochloride, 4 . 845 

silicate, 6 . 444 

silicododecatun^tate, 6. 880 

silver dichlorodiiodide, 4. 938 

nitrate, 4 . 996 

oxynitrate, 4 . 995, 998 

oxysulphate, 4 . 976, 996 

sulphate, 4 . 996 

sulphatochloride, 4 . 996 

sulphite, 10 . 300 

tetraiodide, 4 . 932, 937 

sodium amidosulphonate, 8. 644 

chlorosulphito, 10 . 296 

dichlorobromide, 4 . 892 


Mercuric sodium diiododithiosulphate, 10 . 

549 

heptanitrite, 8. 494 

oxydisulphite, 10 . 296 

pentachlorido, 4 . 854 

selenite, 10 . 829 

tetrabromido, 4 . 892 

tetrachloride, 4 . 853 

tetraiodide, 4 . 927 

totrahydrated, 4 . 928 

tetranitrite, 8. 496 

thiosulphate, 10 . 548 

tribromide, 4 . 892 

trichloride, 4 . 863 

dihydrated, 4. 853 

triphosphate, 4 . 1004 

trisulphite, 10 . 296 

stannate (a-), 7. 419 

strontium heptanitrite, 8. 495 

hexabromide, 4 . 894 

hexaohlorido, 4 . 860 

hexaiodide, 4 . 939 

imidodisulphonato, 8. 658 

sulphite, 10 . 300 

tetrabromide, 4 . 894 

tetraiodide, 4 . 939 

octohydrated, 4 . 939 

thiosulphate, 10 . 549 

sulpharsenatosulphomolybdate, 9. 323 

sulphate, 4 . 969 

— basic, 4 . 972 

monohydrated, 4 . 970 

sulphates sulphobasic, 4 . 973 

— ' sulphatodisulphide, 4 . 974 
sulphatoiodide, 4 . 971 

' — sulphatoperiridito, 16. 784 

— — sulphatosiilphidcs, 4 . 973 
sulphatotrisulphido, 4 . 974 

— — sulphide, 4 . 944 

colloidal, 4 . 948 

X^otassium, 4 . 956 

— hex)tahydrated, 4 . 956 

monohydrated, 4 . 956 

pentahydratcd, 4 . 956 

properties, chemical, 4 . 951 

physical, 4 . 949 

. sodium, 4 . 956 

sulphite, 10 . 291 

sulphochloride, 4 . 954 

sulphomolybdato, 11 . 652 

sulx)hoselenide, 10 . 780 

sulpho tellurite, 11 . 113 

sulphotungstate, 11 . 859 

tellurate, 11 . 95, 96 

dihydrate, 11 . 95 

tellurite, 11. 81 

tetrabromoamido, 4 . 888 

tetrabromodichlorido, 4 . 882 

tetrachloroamide, 4. 870 

tetrachlorodiiodide, 4 . 917 

tetrachloroplumbite, 7. 731 

tetrahydroxydichloroplatinate, 16 . 335 

tetrahydroxylamine dihydrochloride, 

4 . 873 

hydrobromide, 4 . 890 

hydrochloride, 4 . 874 

tetrametaphosphate, 4 . 1004 

tetramminochloride, 4 . 847 

tetramminoiodide, 4 . 922 

tetramminopersuli^hate, 10. 479 
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Mercuric tetramminosulphite, 10. 292 

tetraselenodibromide, 10. 914 

tetraselenodichloride, 10. 914 

tetravanadate, 9. 774 

thallium nickel nitrite, 8. 612 

thallous bromide, 5. 461 

chloride, 5. 442 

dibromonitrate, 5. 476 

dichloronitrate, 5. 470 

iodide, 5. 469 

nitrate, 5. 476 

thiocarbonate, 6 . 128 

thiodiimide, 8. 261 

thiohypophosphate, 8. 1064 

thiophosphate, 8. 1065 

thiophosphite, 8. 1062 

thiopyrophosphate, 8. 1070 

thiosulphate, 10. 547 

triamminochloride, 4. 847 

trichloroamide, 4. 871 

trimetaphosphate, 4. 1004 

trioxyarsenate, 9. 184 

trioxybisdithionate, 10. 593 

trioxy carbonate, 4. 982 

trioxydichloride, 14. 645 

trioxyhyponitrite, 8. 416 

trioxyiodide, 4. 914 

trioxysulpharsenate, 9. 329 

trioxytetraselenite, 10. 828 

trisulphatosulphide, 4. 974 

trithionate, 10. 609 

trithiophosphate, 8. 1067 

tri tungstate, 11. 811 

heptahydrate, 11. 811 

tungstate, 11. 788 

uranate, 12. 64 

yttrium chloride, 5. 681 

zinc amminochloride, 4, 861 

chloride, 4. 861 

hexabroinide, 4. 894 

oxybromide, 4. 894 

oxynitrate, 4. 998 

sulphide, 4. 957 

tetrabromide, 4. 894 

tetraiodide, 4. 940 

tetramminotetraiodide, 4. 923, 

941 

(di)mercuric ammonium pentachloride, 4. 

852 

ciesium pentachloride, 4. 859 

pentaiodide, 4. 934 

decahydroxylamine enneachloride, 4. 

852 

decahydroxylamine hydrochloride, 4. 

873 

magnesium hexaiodide, 4. 940 

heptahydrate, 4. 940 

oxybromide, 4. 884 

oxychloride, 4. 840 

potassium sulphide, 4. 966 

rubidium heptachloride, 4. 867 

dihydrated, 4. 867 

pentachloride, 4. 867 

(penta)mercuric barium dodecaiodide, 4. 939 

octohydrated, 4. 939 

hexadecaiodide, 4. 940 

hexadecahydrate, 4. 940 

csBsium henadecachloride, 4. 869 

calcium dodecaiodide, 4. 939 

octohydrated, 4. 939 


(pen ta)merc uric calcium tetradecaiodide, 4. 

939 

henicosichloride, 4. 862 

rubidium henadecachloride, 4. 867 

strontium dodecaiodide, 4. 939 

octohydrated, 4. 939 

tetraoxychloride, 4. 843 

tetroxybromide, 4. 886 

(tetra)mercuric rubidium henadecachloride, 
4. 867 

monohydrated, 4. 867 

trioxybromide, 4. 884 

trioxychloride, 4. 842 

(tri)mercuric ammonium octochloride, 4.851 

sulphate, 4. 978 

barium decaiodide, 4. 940 

hexadecahydrate, 4. 940 

cadmium octoiodide, 4. 941 

diamminochloride, 4. 845 

dioxybromide, 4. 884 

— dioxychloride, 4. 841 

oxychloride, 4. 839 

potassium sulphate, 4. 976 

Mercuridiammonium chloride, 4. 786 
Mercurihydroxyammonium (di) chloride, 4. 

787 

hydroxide, 4. 792 

Mercurius animalis, 2. 780 

calcinatus per se, 4. 771 

cinorouB Blackii, 4. 988 

Edinburgensium, 4. 988 

dulcis, 4. 797 

philosophorum, 10. 331 

praecipitatus albua, 4. 797, 845 

per se, 4. 771 

ruber, 4. 771 

solubihs Hahnemanni, 4. 988 

sublimatus, 4. 797 

vitae, 9. 602 

Morcurosic hydroxynitrites, 8. 494 

imidoxysulphonate, 8. 658 

iodide, 4. 903 

nitrite, 8. 493 

oxychloroplatinite, 16. 283 

oxynitrate, 4. 996 

oxyphosphate, 4. 1004 

oxysulphate, 4. 975 

pyrophosphate, 4. 1003 

sulphate, 4. 976 

sulphite, 10. 289 

Mercurous acetylide, 6. 869 

aluminotungstato, 11. 789 

amidoarsenate, 8. 26 ; 9. 183 

amidoBulphonate, 8. 643 

amminochloride, 4. 809 

amminofiuoride, 4. 793 

amminonitrate, 4. 988 

ammonia compounds, 4. 784 

ammonium diamminoxysulphate, 4. 

968 

nitrate, 4. 988 

persulphate, 10. 480 

antimonatotiuigstate, 9. 459 

antimonite, 9. 432 

antimonitotimgstate, 9. 433 

arsenatotrimolybdates, 9. 207 

arsenide, 9. 67 

arsenitoarsenatotungstate, 9. 214 

arsenitotungstate, 9. 132 

azide, 8. 361 
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Mercurous barium oxynitrate, 4. 997 

bismuth tungstate, 11. 796 

borate, 6. 100 

borododecatungstate, 6. 110 

bromate, 2 . 362 

bromide, 4 . 874 

carbide, 6. 867, 869 

carbonate, 4 . 981 

chloride, 4 . 796 

colloidal, 4. 801 

preparation, 4 . 798 

properties, chemical, 4 . 804 

physical, 4. 801 

chlorite, 2 . 284 

chloroantimonite, 9 . 482 

chloroperiridite, 16. 766 

chloroplatinate, 16. 329 

chromate, 11. 281 

ohromipentoxydodecamolybdate, 11. 

602 

cobaltic hexanitrite, 8. 606 

cuprous octothiosulphate, 10. 649 

diarsenatoctodecatungstate, 9 . 214 

dichromate, 11. 342 

dihydroxy trinitrate, 4 . 990 

dihypovanadatoheptad6catungstate,9. 

747 

dinitratarsenate, 9 . 337 

dioxychromate, 11. 282 

dioxynitrate, 4 . 989 

hydrated, 4 . 989 

diplatinic triacontatungstate, 11. 803 

dithionate, 10. 693 

dithiophosphate, 8. 1068 

ferrate, 18. 936 

fluoride, 4 . 793 

fluosilicate, 6. 954 

gold sulphide, 4 . 957 

hemihydrated nitrite, 8. 492 

hexahydroarsenatoctodecamolybdate, 

9 . 211 

hexametaphosphate, 4 . 1003 

hydrazine chloride, 4 . 809 

nitrate, 4 . 784 

hydroarsenate, 9 . 183 

hydrofluoride, 4 . 794 

hydropentanitrate, 4 . 987 

hydroselenito, 10. 828 

hydrosulphate, 4 . 966, 967 

hydrotellurate, 11. 94 

trihydrate, 11. 95 

hydroxydinitrate, 4 . 989 

hydroxynitrate, 4 . 989 

hydroxytrinitrate, 4 . 990 

hyponi trite, 8. 414 

hypophosphitotungstate, 8. 888 

hypovanadatovanadatophosphate, 9 . 

826 

hypovanadatO'Vanadatotungstate, 9 . 

793 

imidosulphonate, 8. 656 

iodate, 2 . 362 

iodide, 4 . 895 

colloidal, 4 . 897 

preparation, 4. 896 

properties, chemical, 4 . 899 

physical, 4 . 897 

lead oxyhexanitrate, 7. 869 

luteovanadatophosphate, 9 . 828 

manganate, 12. 289 


Mercurous metacolumbate, 9 . 866 

metantimonate, 9 . 456 

metarsenate, 9 . 183 

metarsenite, 9 . 127 

metatungstate, 11. 826 

metavanadate, 9 . 774 

molybdate, 11. 563 

monothiophosphate, 8. 1069 

nitrate, 4 . 984, 985 

basic, 4 . 988 

properties, chemical, 4 . 986 

physical, 4 . 986 

nitratoarsenite, 9 . 128 

nitratometatungstatc, 11. 826, 862 

nitratophosphate, 4 . 1002 

nitratotellurate, 11. 120 

nitrite, 8. 491, 492 

hemihydrated, 8. 492 

orthoarsenate, 9 . 183 

orthoarsenite, 9 . 127 

orthohexatantalato, 9 . 904 

orthosulpharsenate, 9 . 321 

orthosulphoantimonato, 9 . 575 

orthotellurate, 11. 94 

osmiamato, 15. 70 

oxide, 4 . 768 

oxybischromate, 11. 282 

oxybromide, 4 . 876 

oxychloride, 4 . 805 

oxydiiodonitritoplatinite, 8. 523 

oxydinitrate, 4 . 989 

hydrated, 4 . 989 

oxydiselenite, 10. 828 

pentahydrate, 10. 828 

oxyditellurate, 11. 94 

oxyhexaselenite, 10. 828 

oxyimidosulphonate, 8. 655 

oxynitratophosphate, 4 . 1 002 

oxypentasolenate, 10. 868 

oxytetranitritoplatinite, 8. 520 

oxy trimetaphosphate, 4 . 1002 

oxytrischromate, 11. 281 

paratungstate, 11. 819 

pentachloropyridinoiridate, 15. 768 

pentachloropyridinoperiridite, 15. 766 

periodate, 2. 415 

permolybdate, 11. 608 

permonosulphomolybdate, 11. 663 

phosphate, 4 . 1002 

phosphatoc to tungstate, 11. 872 

phosphatododecamolybdate, 11. 663 

phosphatododecatungstate, 11. 867 

phosphatoenneamolybdate, 11. 667 

phosphatohemipentamolybdato, 11. 

669 

phosphatohexatungstate, 11. 872 

phosphatovanadatornolybdate, 9 . 835 

phospha to vanadato tungstates, 9 . 835 

phosphide, 8. 844 

phosphitotungstate, 8. 919 

platinic cositungstate, 11. 803 

platinum molybdate, 11. 576 

potassium chromate, 11. 282 

pyroarsenate, 9 . 183 

pyrophosphate, 4 . 1002 

pyrophosphatotungstate, 11. 874 

pyrosulpharsenate, 9 . 321 

pyrosulpharsenite, 9 . 296 

rhodium chloride, 15. 579 

salt, Soubeiran’s, 4 . 988 
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Mercurous selenate, 10 . 868 

selonide, 10 . 778 

selenite, 10. 828 

silicate, 6. 444 

silicododecatungstate, 6 . 879 

silver phosphate, 4 . 1002 

sodium thiosulphate, 10 . 648 

stannate (a-), 7. 419 

strontium oxynitrate, 4. 997 

subchloride, 4 . 804, 808 

sublimatus corrosivus, 4. 797 

sulphate, 4 . 964 

basic, 4 . 966 

dihydrated, 4 . 966 

properties, chemical, 4 . 967 

physical, 4 . 965 

Rulphatoarsenite, 9. 128 

sulphatoperiridite, 15 . 784 

sulphide, 4 . 944 

sulphite, 10 . 287 

sulphornolybdate, 11. 652 

sulphotollurito, 11 . 113 

sulpho tungstate, 11 . 859 

tellurate, 11. 94 

- - telluride, 11 . 53 
tellurite, 11. 81 

tetrabroinoaluminate, 5. 327 

tetranitritodiarnminoeobaltiate, 8. 510 

tetraselenite, 10. 828 

totravanadate, 9 . 774 

thallous nitrate, 5. 476 

thiophosphite, 8. 1062 

- — thiopyroj)hosi3hate, 8. 1070 
thiosulphate, 10 . 547 

titanidodeoarnolybdate, 11. 601 

triselenitodecamolybdate, 10 . 836 

trithionate, 10 . 609 

- — tritungstato, 11. 811 

tungstate, 11 . 788 

ultramarine, 6 . 590 

uranyl chromate, 11 , 308 

” - - vanadatomolybdate, 9 . 784 

vanadatotungstate, 9 . 787 

(do)mercurous ammonium chloride, 4. 809 
(octo)mercurou8 silicododecamolybdate, 6 . 

867 

Mercury, 1 . 521 ; 4 . 695 

absorption oxygen, 1 . 371 

aluminium alloys, 5. 240 

amide, 8. 261 

amidochromate, 8. 266 

amrnine, 8. 249 

ammonium rhodium chloronitrate, 15. 

591 

tetrachloride, 4 . 849 

trichloride, 4 . 851 

monohydrated, 4 . 851 

analytical reactions, 4. 761 

antimonyl oxytriiodido, 9 . 608 

at. number, 4 . 767 

soln. vol., 4 . 766 

wt., 4 . 766, 767 

bismuth alloys, 9 . 637 

black oxide, 4. 768 

bromophosphide, 8. 818 

bromoplumbite, 7. 753 

cadmium, 1. 520 

carbonates, 4. 980 

catalysis by, 1. 487 

cerium alloys, 5. 607 


Mercury chloroantimonate, 9 . 491 

chlorophosphide, 8. 818 

chloroplatinite, 16 . 283 

chromium alloy, 11 . 171 

cobalt alloys, 14. 633 

ammonium alloy, 14 . 534 

zinc alloy, 14 . 534 

cobaltic carbonatobisethylenediamine- 

iodide, 14 . 819 

dichlorobisethylenodiamine- 

iodide, 14 . 747 

trisethylenediaminochlorides, 14 . 

657 

colloidal, 4 . 707 

decahalide, 7. 943 

disulphitotetramminocobaltato, 10. 

317 

dithallide, 5. 428 

ditritaluminide, 5. 240 

electrodeposition, 4 . 705 

(element), 1. 34 

ethylstannonate, 7. 410 

extraction, 4 . 700 

electrolytic processes, '4. 702 

wet processes, 4 . 702 

fahlerz, 9 . 4 

ferrate, 13 . 936 

flouring of, 8. 498 

fulminate, 4 . 993 

glance, 10 . 780 

gold-platinum alloys, 16 . 205 

Hahnemann’s soluble, 4 . 988 

hexargentodistannide, 7. 380 

hexitathallide, 5. 428 

history, 4 . 696 

horn, 4 . 798 

hydride, 1 . 321 ; 4 . 753 

hydroimidosulphonate, 8. 656 

hydroxylamine bromide, 4. 881 

hypoantimonate, 9 . 437 

hypochlorite, 2. 274 

hypoiodite, 2. 274 

hypophosphito, 8. 885, 938 

imide, 8. 261 

iodophosphido, 8. 818 

iodoplumbito, 7. 778 

iridium alloy, 15 . 750 

- — iron alloys, 13 . 645 

isotopes, 4 . 767 

mercaptide nitrite, 4. 963 

metallic precipitation, 4 . 703 

mol. wt., 4 . 766 

monochromide, 11. 172 

monohalide, 7. 945 

monotelluride, 11. 52 

nickel alloy, 15. 222 

nitratohypophosphite, 8. 885 

nitratophosphido, 8. 818 

nitrogen compounds, 4. 785 

constitution, 4 . 785 

Hofmann and Mar- 
burg’s theory, 4 . 786 

Kane’s theory, 4 . 786 

Rammelsberg’s theory, 

4 . 786 

occurrence, 4 . 695, 696 

octopermanganite, 12 . 279 

' origin, 4 . 698 

osmium alloy, 15. 697 

oxyphosphide, 8. 844 
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Mercury phosphates, 4 . 1002 

phosphite, 8 . 917 

platinum alloys, 16 . 207 

silver alloys, 16 . 209 

thallium alloy, 16. 211 

tin alloy, 16. 213 

plumbite, 7. 669 

preparation, 4 . 700 

properties, chemical, 4 . 752 

physical, 4 . 711 

purification, 4 . 706 

rod oxide, 4 . 771 

reduction compounds to, 4. 702 

sickening of, 3. 498 

silicate, A 438 

silicates, 6. 438 

silicide, 6. 782 

— — solubility of hydrogen, 1. 307 

subazido, 8. 361 

sulphamido, 8. 663 

sulphammonium, 4 . 954 

sulphides, 4 . 944 

aulphoselonide, 10 . 919 

sulphosilioate, 6. 987 

superphlogisticated, 10 . 205 

tetratritaphosphido, 8. 844 

thorium octoiodide, 7. 239 

tetradecaiodide, 7. 238 

tin-iron alloys, 13 . 579 

triamidodiphosphate, 8. 712 

~ - trituchromide, 11 . 172 

-- — uranium alloys, 12 . 38 

uranyl nitrate, 12. 127 

- - - valency, 4 . 766 

vanadide, 9. 733 

vanaditotungatate, 9 . 742 

” — yttrium alloys, 5. 680 

zinc-iron system, 13 . 548 

zirconium, 7. 116 

Meretrix rnetallorurn, 3 . 69 
M6rim6e’s yellow, 9 . 460 
Moroxones, 6. 611 
Merwinite, 6. 409 
Mesiterispath, 14 . 369 
Mesitino, 4 . 349 ; 14 . 369 
Mesitito, 4 . 349 ; 12 . 530 ; 14 . 369 
Mesoboric acid, 5. 48 
Mesodiphosphoric acid, 8. 948 
Mesodisilicic acid, 6. 294 
Mesohexasilicic acid, 6. 294 
Mesoiodic acid, 2 . 322 
Mesole, 6. 709 
Mesolin, 6. 729 
Mesolite, 6. 749 

soda, 6. 652 

thallium, 6. 751 

thallo-, 6. 826 

Mesoperiodic acid, 2 . 386 
Mesosiderite, 12 . 523 
Mesosilicic acids, 6. 308 
Mesotetrarsenious acid, 9 . 117 
Mesotetrasilicic acid, 6. 294 
Mesothorium, 7. 186 

1, 7. 186 

2, 7. 188 

Mesotrisilicic acid, 6. 294 
Mesotype, 6. 749 

6pointee, 6. 368 

soda, 6. 652 

Messelite, 8 . 733 


Messing, 4 . 399 
Meta-alumina, 5. 282 
Meta-aluminates, 5. 285 
Meta-aluminic acid, 6. 274, 285 
Meta-arsenatomolybdic acid, 9 . 206 
Meta-autunite, 12 . 135 
Metabismuthic acid, 9 . 655 
Metabismuthous acid, 9 . 651 
Metaboric acid, 5. 47, 48 
Metabromoantimonic acid, 9 . 497 
Metabrushite, 3 . 880, 882 
Metacarbonatos, 6. 72 
Motacarbonic acid, 6. 72 
Metaceria, 5. 501 
Metachlorite, 6. 623 
Metachloroantimomc acid, 9 . 490 
Metachroite, 12 . 530 
Metachromatism, 2 . 221 
Metachromic acid, 11. 240 
Metachromites, 11. 196 
Metachromous acid, 11 . 196 
Metacinnabarite, 4 . 697, 944 
Metacolloidal state, 6. 576 
Metadiphosphoric acid, 8. 948 
Motadisulphuric acid, 10 . 360, 444 
Meta-elements, 5. 495 
Metaferric acid, 13 . 905 

oxide, 13 . 831 

Motaferrites, 13 . 905 
Metaheulandite, 6. 755, 757 
Motahewettite, 9 . 770 
Metahewittite, 9 . 715 
Metah 57 Jopho 8 i:)horic acid, 8. 928 
Motaindates, 5. 398 
Metaindic acid, 5. 398 
Metaiodic acid, 2. 322, 324 
Metal, 1 . 248 

amrnines, 8 . 243 ; 14 . 690 

— -- Blomstrand and Jorgensen’s 

theory, 14 . 690 

Werner’s co-ordination theory, 14 . 

690 

Werner's nucleus theory, 14 . 690 

ammonia bases, 14 . 688 

ammonias, 8. 243 

antifri(;tion, 4. 671 

— Base 358, 3. 525 
carbonyls, 6. 950 

— - foundry, 4 . 671 

noble, 3. 525 

of salt, 2 . 421 

white, 8. 25 

Metalanthanates, 5. 628 
Metallo defosforato, 12 . 709 
Metallography, 12 . 791 
etching, 12 . 791 

electrolytic, 12. 794 

polish, 12 . 791 

heat relief, 12 . 791 

tinting, 12 . 791 

polish attack, 12 . 791 

etching, 12 . 791 

Metalloids, 1 , 248, 250 
Metallorum rex, 3. 500 
Metallum problomaticum, 11 . 1 

rex, 3. 297 

Metalonchidite, 14 . 200 
Metals base, 1 . 248 

cellular structure, Quincke’s theory, 1 . 

603 
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Metals, influence of planets on, 1. 3, 21 

noble, 1. 248 

perfect, 1. 248 

permeability of hydrogen, 1. 304 

porosity, 18. 423 

sacrificial, 1. 1026 

semi-, 1. 240 

solubility in potas. cyanide, 8. 500 

transmutation, 1. 49 

Motaluteotungstic acid, 11. 770 
Metamagnetic alloys, 18. 245 
Metamerism, 5. 722 
Metamolybdic acid, 11. 545 
Metanatrolite, 6. 654 
Metantimonic acid, 9 . 442 
Metantimonious acid, 9 . 429 
Metapercolumbic acid, 9 . 869 
Metaperiodic acid, 2. 386 
Metaperowskite, 7. 63 
Metapertantalic acid, 9 . 913 
Metaphosphimic acid, 8. 716 
Metaphosphoric acid, 8. 948, 977 

hydration, 8. 979 

properties, chemical, 8. 981 

physical, 8. 978 

Metaphosphorous acid, 8. 921 
Metaphosphoryl chloride, 8. 1019, 1028 
Metaplatinic acid, 16. 244 
Metaplumbic acid, 7. 686 
Metargon, 7. 890 
Metarossito, 9 . 769 
Hetarsenic acid, 9 . 140 
Metarsenious acid, 9 . 102 
Metascolecite, 6. 750 
Metasericite, 6. 606 
Metasilicalosodalite, 6. 583 
Metasilicic acid, 6. 293, 294 

acids, 6. 308 

Motastable equilibrium, 1. 715 

states, 1. 464 

Metastannic acid, 7. 406 
Metastibnite, 9 . 343 
Metasulfamidique acide, 8. 670 
Metasulfazilique acide, A 670 
Metasulpharsenatosulphomolybdates, 9 . 

322 

Metasulpharsenic acid, 9 . 315 
Metasulpharsenious acid, 9 . 289 
Metasulphatoplumbic acid, 7. 823 
Metasulphennearsenious acid, 9. 289 
Metasulphoantimonious acid, 9 . 532 
Metasulphoctoantimonious acid, 9 . 532 
Metasulphoctarsenious acid, 9 . 289 
Metasulphoctodecarsenious acid, 9 . 289 
Metasulphosilicic acid, 6. 987 
Metasulphotetrarsenious acid, 9. 289 
Metasulphotriarsenious acid, 9 . 289 
Metasulphoxylic acid, 10. 165 
Metasulphuric acid, 10. 367 
Metasulphurous acid, 10. 238 
Metatantalic acid, 9 . 898 
Metatelluric acid, 11. 83, 87, 88 
Metathiocarbonic acid, 6. 119 
Metathoric acid, 7. 224 
Metatetrarsenious acid, 9 . 117 
Metatitanic acid, 7. 40 
Metatorbernite I, 12. 134 

U, 12. 134 

Metatungstates, 11. 773, 821 
Metatungstic acid, 11. 764, 768 


Meta-uranocircite, 12. 136 
M^taux malades, 8. 76 
Metavanadic acid, 9 . 763 
Metavauxite, 12. 550 ; 14. 396 
Metavoltine, 12. 630 ; 14. 328, 341 
a-metavoltine, 14. 342 
j3-metavoltine, 14. 342 
Metaxite, 6. 423 
Meta-zirconates, 7. 134 
Meta-zirconic acid, 7. 129, 134, 148 
Meteoric iron, 12. 623 ; 15. 260 

cubic, 16. 261 

octahedral, 16. 261 

Methanides, 5. 846 

Methoxyporthodisilicate (hexa), 6. 310 
Methoxyphenylammonium bromoplatinatej 
16. 375 

Methyl alcohol and hydrogen, 1. 303 

amidoBulphonate, 8. 641 

chloride and CO 2 , 6. 32 

cyanide, 15. 576 

hypophosphate, 8. 932 

orthosilicate, 6. 309 

silicic acid, 6. 309 

stannic bromide, 7. 465 

chloride, 7. 446 

iodide, 7. 463 

stannonic acid, 7. 410 

sulphimide, 8. 664 

sulphone, 10. 162 

sulphoxide, 10. 1 61 

thiolcarbamate, 6. 132 

thioncarbamate, 6. 132 

xanthic acid, 6. 120 

(di)methyl sulphamide, 8. 663 

sulphinate, 8. 634 

Methylamine nitratobismuthate, 9 . 710 
tetrahydroxylaminotetramolybdate, 

11. 692 

uranyl phosphate, 12. 132 

3-methyl-2-aminomethyl-4-ethylquinoline 
chloroplatinite, 16. 274 
Methylammonium bromoiridate, 15. 776 

bromopalladate, 16. 678 

bromopentachlorosmate, 15. 724 

bromoperruthenite, 15. 538 

bromoruthenate, 15. 638 

bromosmate, 15. 722 

chloroiridate, 15. 770 

chloropalladate, 15. 673 

chloroperruthenite, 15. 532 

chlororuthenate, 15. 634 

chlorosmate, 15. 719 

dihydroxytetrachlororuthenate, 16. 

536 

ferric fluorides, 14. 7 

fluoferrate, 14. 8 

heptachloroferrate, 14. 101 

heptachloroperrhodite, 16. 678 

heptachloroperruthenite, 16. 533 

hexachloroperrhodite, 16. 679 

hydroxypentabromosmate, 15. 724 

hydroxypentachlorosmate, 16. 720 

tetrachloroferrate, 14. 101 

trichlorotribromosmate, 16. 724 

uranyl tetirachloride, 12. 89 

Methylanilinium bromopalladite, 16. 677 

bromosmate, 16. 723 

chloropalladite, 16. 670 

Methylarsinic acid, 9 . 101 
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Methylbenzylanilinium bromosmate, 15. 

723 

Methyldiphenylammonium ehloropalladite, 

15. 670 

Methylene nitratobismuthate, 8. 272 
3-m©thyl37pyridinium bromoplatinate, 16. 

376 

Metlllkalk, 11. 122 

M^tillure, 18. 559 

Metolhydroquinone, 18. 615 

Meyerhofferite, 5. 91 

Meyer’s process vapour density, 1. 185 

Meymacite, 11. 764 

Miargyrite, 9. 343, 539 

Mica, 6. 604 

baryta, 6. 607 

biaxial, 6. 606 

border, 6. 612 

bronzes, 6. 620 

chlorite, 6. 622 

feather, 6. 613 

green, 12. 1 

lime, 6. 708 

lithia, 6. 607 

manganese, 6. 608 

oblique, 6. 606 

pearly, 6. 708 

potaah, 6. 606, 607 

ribbon, 6. 613 

ruled, 6. 613 

sericitic, 6. 470 

soda, 6. 608 

uranium, 12. 2 

uses, 6. 619 

vanadium, 6. 836 

viridis, 12. 1 

water, 6. 606 

Micaceous iron ore, 11. 485 ; 12. 530 

Micanite, 6. 620 

Micaphilite, 6. 458 

Micaphyllite, 6. 458 

Micarelle, 6. 619 

Micas, 5. 155 ; 6. 603 

brachy diagonal, 6. 613 

brittle, 6. 603 

macrodiagonal, 6. 613 

Michaelsomite, 7. 100 
Michaelsonite, 5. 509 
Microbalance, 1. 184 
Microbromite, 8. 418 
Micrococeus nitrificans, 8. 357 
Microclase, 6. 664 
Microcline, 6. 662, 663 

albite, 6. 664 

macroperthite, 6. 663 

oligoclase, 6. 664 

perthite, 6. 663 

Microclines soda, 6. 669 

Microlepidolite, 6. 615 

Microlite, 5. 519 ; 7. 896 ; 9. 839, 903 ; 12. 6 

Microlith, 8. 623 

Microorganisms in air, 8. 2 

Microperthite, 6. 663 

microcline, 6. 663 

Microscope polarizing, 1. 608 
Microsommite, 6. 580, 584 
Microstructure iron, 12. 791 

steel, 12. 791 

Microtine, 6. 693 
Microns, 1. 769 


Microweighing, 1. 184 
Miedziankite, 9 . 296 
Miemite, 4. 371 
Miersite, 8. 426 
Miesite, 7. 883 
Migration of ions, 1. 983 
Migsite, 14. 329 
Milanite, 6. 495 
Milarite, 6. 746 
Milchquartz, 6. 138 
Mild alkali, 2. 495 

alkalies, 2. 421 

purple stone, 6. 468 

Milk, 18. 615 

of lime, 8. 676 

sulphur, 10. 30 

Millerito, 15. 5, 435 

Miller’s system, crystal notation, 1. 614 

Millibar, 1. 150 

Millimol, 1. 392 

Millival, 1. 392 

Millon’s base, 4. 787, 792 

anhydride first, 4. 788 

second, 4. 788 

chloride, 4. 867 

nitrate, 4. 1000 

salts of, 4. 788 

sulphate, 4. 979 

iodine sulphate, 2. 292 

Miloschito, 6. 865 
Mimet^re, 9 . 260 
Mimetesite, 7. 491 ; 9 . 5, 260 
Mimetic twinning, 1. 595 
Mimetite, 2. 15 ; 9 . 260, 261 
Minargent, 15. 225 
Minasragrite, 9 . 716, 823 
Minckin metal, 15. 225 
Mine d’antimoino en plumes, 9 . 577 

grise tenant argent, 9 . 551 

d ’argent blanche antimoniale, 9 . 404 

de bismuth calciforme, 9 . 646 

sulphureuse, 9 . 684 

cobalt, 9 . 76 

arseniale, 9 . 76 

arsenicosulfureuso, 9 . 308 

sulfureuse, 14. 757 

mercure com^e, 4. 798 

volatile, 4. 798 

plomb, 5. 713 

noire, 5. 713 

waters, 13. 611 

Minera antimonii plumosa, 9 . 546 

argenti alba, 9 . 291 

rubra pellucida, 9 . 294 

blue, 11. 745 

ferri alba spathiformis, 14. 355 

attractoria, 13. 731 

— lacuotris, 18. 885 

nigricans magneti arnica, 13. 731 

palustris, 18. 885 

subaquosa, 13. 885 

fuliginea, 12. 140 

plumbi rubra. 11. 122, 290 

viridis, 9 . 260 

Mineral alkali, 2. 420 

de Coromandel, 6. 831 

green, 8. 270 ; 9. 122 

lac, 11. 290 

turbite, 4. 964 

turpeth, 4. 964, 972 
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Mineral yellow, 7. 742 
Mineralis rnohr, 4. 943 
Minerals, formulas, 1. 668 

opening up, 6. 545 

synthesis, 6.313 

Minervite, 5. 155, 362 ; 8. 733 
Mines d’antimoino aux plumes, 9. 546 
Minette, 12. 530 
Min^etite, 6. 624 ; 12. 530 
Mining gold hydraulic, 3. 496 

placer, 8. 496 

reef, 3. 497 

vein, 3. 497 

Minium, 4. 942 ; 7. 672, 673 

nativum, 7. 673 

Mirabilite, 2. 656 
Miriquidite, 7. 491 ; 9. 228 
Mischmetall, 6. 608 
Mispickol, 9. 4, 306 ; 12. 530 
Mispikkol, 9. 306 
Mistpickel, 9. 306 
Mists, chemical, 10. 401 
Misy, 3. 3 ; 14. 243, 329 
Misylite, 14. 329 
Mitchellite, 11. 201 
Mitis green, 9. 122 

Mitschorlich’a law isomorphism, 1. 652 

salt, 4. 788, 1000 

Mixed crystals, 1. 658 

— formulas, 1. 668, 670 

Kuster’s rule, 1 . 660 

law of, 1. 658 

Retger’s colour test, 1. 659 

law, 1. 659 

elements, 4. 158 

Mixer metal, 12. 708 
Mixing limit, 1 . 665 
Mixite, 9. 5, 198, 589 
Mixture, eutectic, 1. 517 

law and refractive index, 1. 678 

Mixtures, 1. 85 

law of, 1. 88 

Mizonite, 6. 763 
Mizzonite, 6. 763 

Mobius’ process gold refining, 3. 608 
Mochastono, 6. 139 
Mock lead, 11. 673 

silver, 4. 400 

Moddorite, 14. 750 
Models, molecular, 1. 783 
Modererz, 13. 886 
Modulus bulk, 1. 820 

of elasticity, 1. 820 

sheer, 1. 820 

Young’s, 1. 820 

Modulvar, 15. 257 

Moebius’ electrolytic process silver, 3. 308 

Mohawkite, 3. 7 ; 9. 62, 63 ; 14. 424 

Mohsine, 9. 73 

Mohsito, 7. 57 

Moissanite, 12. 528 

Moist salt, 13. 616 

Moisture, effect on catalysis, 1. 487 

in air, 8. 9 

Mol, 1. 392 

Molar weight, 1. 176 

Molecular asymmetry, 14. 657 

attraction, 1. 755, 822, 841 

— gases, 1. 865 

complexity and crystal form, 1. 622 


Molecular compounds, 4. 195 

co- volume, 1. 239, 755 

dispersoids, 1. 773 

heat, see Heat, molecular 

magnitudes, 1. 766 

models, 1. 783 

motion, source of, 1. 785 

structure matter, 1. 740 

volume, affinity and, 1. 233 

chemical activity and, 1. 237 

compressibility and, 1. 234 

density and, 1. 234 

volumes, 1. 176, 195, 228 

and atomic weights, 1. 763 

molecular weights, 1. 763 

Traube’s theory, 1. 233 

weight, 1. 202 

and boiling point, 1. 561 

critical constants, 1. 762 

freezing point, 1 . 565 

solubility, 1. 568 

— vapour pressure, 1. 548 

of colloids, 1. 773 

weights, abnormal, 1. 569 

and molecular volumes, 1. 763 

volumes, 1. 201 

ratio of two specific heats and, 1. 

788 

Molecule, electric charges within, 4. 188 
Molecules, 1. 174, 740 

activation, 16. 153 

are all alike ?, 1. 342 

average diameter, 1. 752, 755 

collision frequency, 1. 751 

616mentairea, 1. 173 

field of force, 4. 187 

free path, 1. 748 

int^grantes, 1. 173 

kinetic theory, 1. 765 

nonpolarized, 4. 1 87 

number per c.c., 1. 753 

polar, 4. J 87 

polarized, 4. 187 

— — specific heat, 1. 832 

velocity of, 1. 744 

vibration frequency, 1. 828 

weights of, 1. 174 

with multiple charges, 4. 50 

Molengraaffite, 6. 843 ; 7. 3 
Molisite, 14. 40 
Mollite, 5. 370 
Moltramite, 7. 491 
Molybdan, 11. 486 
Molybdsena, 6. 713 ; 7. 638 
Molybdandichlorid, 11. 619 
Molybdanglanz, 11. 485 

edler, 11. 114 

Molybdaenite, 7. 897 
Molybdanocker, 11. 535 
Molybdantetrachlorid, 11. 624 
Molybdaenum tritura coerulescente, 11. 484 
Molybdansilber, 11. 60 
Molybdanyl chloride, 11. 627 
Molybdates higher, 11. 599 

hyperacid, 11. 605 

normal, 11. 551 

Molybdato-iodic acid, 2. 363 
Molybdato-periodates, 2. 406, 417 
Molybdatopermanganates, 12. 336 
Molybdatopotash-sodalite, 6. 583 
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Molybdato-sodalite, 6. 583, 871 
Molybdatosulphites, 10. 307 
Molybdatovanadates, 9 . 780 
Molybdena membranacea nitons, 11. 484 

pentitatrinitride, 8 . 129 

textura granulata, 11. 484 

micacea, 11. 484 

Molybdonated lead ore, 11. 566 
Molybdenite, 11. 485, 488, 640 
Molybdenoferrite, 18. 620 
Molybdenum, 11. 484, 486 

alcoholotetrachlorodinitrate, 11. 659 

alloys, 11. 524 

aluminide, 11. 623 

aluminium alloys, 11. 523 

chromium-iron alloys, 13. 626 

cobalt alloys, 14. 641 

amalgams, 11. 623 

amidodipotassimide, 8 . 267 

amidodisodimido, 8 . 267 

ammonium anaminopentachloride, 11. 

622 

chloride, 11. 629 

dioxy tetrachloride, 11. 632 

enneafluoride, 11. 610 

■ hemipentoxide, 11. 532 

heptachlorido, 11. 621 

hoxachloride, 11. 621 

oxypentabromide, 11. 637 

pentabromido, 11. 636 

pentachloride, 11. 621 

tetrachlorotetrabromide, 11. 640 

tetrachlorotetraiodido, 11. 640 

tetradecachloride, 11. 623 

tetrafluoride, 11. 609 

trioxytetradecafluoride, 11. 611 

tungstate, 11. 796 

atomic disruption, 11. 521 

number, 11. 521 

weight, 11. 520 

barium hemipentoxide, 11. 532 

bishydroarsenate, 9 . 205 

bismuth alloys, 9 . 639 

blue (natural), 11. 530 

boride, 5. 29 

bromides, 11. 634 

cadmium alloys, 11. 523 

csesium dioxy tetrachloride, 11. 632 

dioxy trichloride, 11. 632 

hexachloride, 11. 622 

pentabromide, 11. 635 

pentachloride, 11. 622 

calcium oxytetrabrornide, 11. 638 

carbide, 5. 888 

carbonate, 11. 659 

carbonates, 11. 659 

carbonyl, 5. 952 

chlorides, 11. 616 

chromate, 11. 307 

chromium alloys, 11. 524 

cobalt alloys, 14. 541, 643 

carbide, 18. 620 

iron alloys, 18. 626 

nickel alloys, 15. 248 

steels, 16. 330 

cobalt alloys, 14. 640 

iron alloys, 14. 664 

manganese alloys, 14. 644 

nickel alloys, 15. 338 

colloidal, 11. 497 


Molybdenum copper alloys, 11. 532 

cobalt alloys, 14. 540 

iron alloys, 18. 626 

pentafluomolybdate, 11. 611 

decamminotriamidotrichloride, 8 . 267 

dialuminide, 11. 523 

dibromide, 11. 634 

dichloride, 11. 616 

dichlorotetrabromide, 11. 639 

dichromate, 11. 343 

difluotetrabromide, 11. 639 

dihydroxytetrabromide, 11. 635 

dihydrate, 11. 635 

octohydrate, 11. 635 

dihydroxytetrachloride, 11. 633 

octohydrate, 11. 633 

diiodide, 11. 639 

dimanganeside, 12. 217 

dimercuride, 11. 523 

dioxide, 11. 526 

hemiheptadecahydrate, 11. 528 

monohydrato, 11. 528 

trihydrato, 11. 528 

- — dioxydibroinide, 11. 638 

- - dioxydichloride, 11. 631 

dioxy difluorido, 11. 612 

dioxy sulpha to, 11. 658 

dioxysulphide, 11. 654 

diphosphotetradecachloride, 8. 1017; 

11. 632 

diselenide, 10. 797 

- - - disilicide, 6. 1 92 

disuljjhato, 11. 657 

disulphide, 11. 640 

ditelluride, 11. 63 

ductile, 11. 497 

electronic structure, 11. 521 

enneachloroctosulphide, 11. 656 

onneamereuride, 11. 523 

extraction, 11. 492 

fluochloride, 11. 639 

fluorides, 11. 609 

fluosilicate, 6. 956 

gold alloys, 11. 522 

halides mixed, 11. 639 

hemicarbide, 5. 888 

herniinanganeside, 12. 218 

hemipentaselonide, 10. 797 

hemipentoxide, 11. 531 

hemitrihydrato, 11. 531 

trihydrate, 11. 531 

hemitrimercuride, 11. 523 

hemi trioxide, 11. 525 

hemitriselenide, 10. 797 

hemitrisilicido, 6. 192 

hemi trisulphide, 11. 640 

heptaluminide, 11. 523 

heptamolybdate, 11. 571 

hexachloride, 11. 626 

hexafluoride, 11. 610 

hexamanganeside, 12. 217 

history, 11. 484 

hydride, 11. 512 

hydroxypentachloride, 11. 618 

hydroxy tetrabromide, 11. 636 

hydroxytotrachlorobromido, 11. 640 

icositaluminide, 11. 523 

imidonitride, 8 . 267 

intermetallic compounds, 11. 524 

iodides, 11. 639 
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Molybdenum iron alloy, 18. 617 

carbide, 13. 619 

tritacarbide, 18. 620 

vanadium alloys, 18. 626 

isobutylalcosol, 11. 497 

lead alloys, 11. 623 

lithium dioxydibromide, 11. 638 

oxytetrabromide, 11. 638 

magnesii, 12. 140 

magnesium alloys, 11. 623 

manganese alloys, 12. 217 

iron alloys, 18. 668 

nickel alloys, 13. 330 

manganeside, 12. 217 

molybdate, 11. 671 

monoxide, 11. 626 

nickel alloys, 15. 246 

aluminium alloys, 16. 247 

chroniium alloys, 15. 248 

iron-copper alloys, 15. 330 

steels, 16. 329 

copper alloys, 15. 247 

tantalum alloys, 15. 247 

dioxytetrafluoride, 15. 406 

silicon alloys, 16. 247 

— . steels, 15. 328 

tin alloys, 15. 248 

nitrate, 11. 669 

nitrates, 11. 659 

nitride, 8. 128 

nitrogen tetra 8 ul 2 )hopentachloride, 11. 

626 

occurrence, 11. 486 

oxides, 11. 525 

oxybromides, 11. 634 

oxychlorides, 11. 627 

oxydihydroxydichloride, 11. 633 

oxyfluorides, 11. 610 

oxyhydroxydibromide, 11. 636 

oxyhydroxy trichloride, 11. 633 

oxyhypophosphite, 8. 887 

oxytetrachloride, 11. 632, 634 

oxytetrafluoride, 11. 611 

oxytrifluoride, 11. 611 

palladium alloys, 15. 650 

pentachloride, 11. 624 

pentaduoride, 11. 610 

pentasulphide, 11. 647 

hemitrisulphohydrate, 11. 647 

trihydrate, 11. 647 

pentitatetranitride, 8. 129 

pentitetradecaoxide, 11. 632 

hexahydrate, 11. 632 

pentoxyoctochloride, 11. 632 

permanganites, 12. 280 

persulphates, 11. 668 

{phosphates, 11. 669 

phosphide, 8. 850 

phosphodecachloride, 8. 1017 

phosphorus decachloride, 11. 626 

phosphoryl hexachloride, 8. 1026 

octochloride, 11. 626 

platinates, 16. 248 

platinmn alloys, 16. 216 

nickel-cobalt-chromium alloy, 16. 

220 

potassiiun dichloride, 11. 628 

dioxy tetrachloride, 11. 632 

dioxytrichloride, 11. 632 

enne^uoride, 11. 610 


Molybdenum potassium hexabromide, 11. 

635 

hexachloride, 11. 621 

dihydrate, 11. 622 

pentabromide, 11. 636 

pentachloride, 11. 622 

tetrachlorotetrabromide, 11. 640 

tetrachlorotetraiodide, 11. 640 

tetrafluoride, 11. 610 

trioxytetradecaduoride, 11. 611 

preparation of metal, 11. 494 

properties, chemical, 11. 512 

physical, 11. 499 

P3^dinium oxypentabromide, 11. 637 

oxytetrabromide, 11. 638 

quaterdihydroarsenate, 9. 205 

quinolinium oxypentabromide, 11. 637 

oxjrtetrabromide, 11. 638 

reactions of analytical interest, 11. 616 

rubidium dioxy tetrachloride, 11. 632 

dioxytrichloride, 11. 632 

hexachloride, 11. 622 

pentabromide, 11. 636 

pentachloride, 11. 622 

sesquioxide, 11. 626 

— silicate, 6. 866 

silver alloys, 11. 622 

sodium alloys, 11. 622 

hemipentoxide, 11. 532 

tetraduoride, 11. 610 

solubility of hydrogen, 1. 306 

steel, 12. 752 

sulpharsenite, 9 . 301 

— — sulphates, 11. 656 

sulphide colloidal, 11. 641 

sulphides, 11. 640 

Bulphoantimonite, 9 . 566 

tantalum alloys, 11. 624 

nickel alloys, 15. 248 

tetrabroihide, 11. 636 

tetrabromochromate, 11. 307 

tetrabromodiiodide, 11. 640 

tetrachloride, 11. 623 

tetrachlorodiaquodichloride, 11. 618 

tetrachlorodibromide, 11. 639 

hexahydrate, 11. 639 

trihydirate, 11. 639 

tetrachlorodiiodide, 11. 640 

hexahydrate, 11. 640 

trihydrate, 11. 640 

tetraehlorodinitrate, 11. 609 

tetraduoride, 11. 610 

tetrahydroxide colloidal, 11. 628 

tetraiodide, 11. 639 

tetraluminide, 11. 523 

tetramanganeside, 12. 217 

tetrasulphide, 11. 648 

tetrathionate, 10. 617, 619 

tetritaluminide, 11. 623 

tetroxyhydroxychloride, 11. 631 

thallium alloys, 11. 623 

thallous oxypentaduomolybdate, 11. 

611 

thiosulphate, 10. 666 

tin alloys, 11. 623 

titanium-tungsten alloys, 11. 744 

triamidotrichloride, 8. 267 

triamminotrioxide, 8. 267 

tribromide, 11. 635 

trichloride, 11. 619 
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Molybdenum trifluoride, 11. 609 

trihydroxide, 11. 625 

colloidal, 11. 625 

trihydroxytribromide, 11. 638 

trimolybdate, 11. 671 

trioxide, 11. 536 

trioxybishydrochloride, 11. 633 

trioxyheptachloride, 11. 632 

trioxyhexachloride, 11. 632 

trioxysulphate, 11. 657 

trioxytetrabromide, 11. 638 

trioxytetrachloride, 11. 633 

trioxytetrafluoride, 11. 611 

triselenide, 10. 797 

trisulphate, 11. 658 

trisulphide, 11. 647 

tritadinitride, 8. 129 

tritaluminide, 11. 523 

trithionate, 10. 607 

tritoctoxide, 11. 629 

colloidal, 11. 530 

tungstate, 11. 796 

tungsten chromium cobalt alloys, 14. 

543 

iron alloys, 12. 643 

uranium alloys, 12. 38 

uses, 11. 618 

valency, 11. 520 

vanadium alloys, 11. 524 

chromium-iron alloys, 13. 626 

nickel alloys, 15. 248 

zinc alloys, 11. 523 

oxypentafluomolybdate, 11. 611 

Molybdenyl ammonium pentabromide, 11. 

637 

pentachloride, 11. 629 

bromide, 11. 636 

csBsium pentabromide, 11. 637 

cobaltic hexamminofluoride, 14. 610 

dihydroxy dichloride, 11. 633 

hydroxytrichloride, 11. 633 

magnesium pentabromide, 11. 638 

molybdate, 11. 571 

paramolybdate, 11. 571 

phosphate, 11. 659 

potassium pentabromide, 11. 637 

pentachloride, 11. 630 

tetrabromide, 11. 638 

pyridine pentachloride, 11. 631 

rubidium pentabromide, 11. 637 

pentachloride, 11. 630 

sulphate, 11. 658 

tribromide, 11. 637 

trichloride, 11. 629 

trimethylammoniurn tetrachloride, 11. 

631 

Molybdic acid colloidal, 11. 543, 545 

monohydrate, 11. 645 

a-, 11. 546 

jS-, 11. 545 

soluble, 11, 645 

alums, 11. 672 

borate, 5. 108 

bromide, 11. 636 

chloride, 11. 619 

hydroxide, 11. 626 

metaphosphate, 11. 669 

ochre, 11. 488, 636 

oxide, 11. 626 

sodium pyrophosphate, 11. 671 


Molybdic sulpharsenate, 9. 322 

sulphate, 11. 656 

sulphide, 11. 640 

Molybdin, 11. 636 

Molybdite, 11. 488, 635 

Molybditis, 7. 638 

Molybdoena, 7. 780, 781 

Molybdomenite, 10. 694, 833 

Molybdophyllite, 6. 888 ; 7. 491 

Molybdosic ammonium sulphate, 11. 657 

arsenate, 9. 206 

hypophosphite, 8. 888 

phosphate, 11. 671 

potassium sulphate, 11. 657 

sulphate, 11. 657 

Molybdous amminobromide, 11. 635 

ammonium heptachloride, 11. 619 

octochloride, 11. 618 

borate, 5. 107 

bromide, 11. 634 

chloride, 11. 616 

diamminochlorido, 11. 617 

homionneahydrate, 11. 617 

hexahydrate, 11. 617 

monohydrate, 11. 617 

trihydrate, 11. 617 

diaquotetrachlorodihydroxide, 11. 618 

diaquotetrachloroxide, 11. 618 

hydroxide, 11. 525 

iodide, 11. 639 

oxide, 11. 525 

potassium heptachloride, 11. 619 

octochloride, 11. 618 

tetrabromosulphate, 11. 658 

Molybdyl decammmotriamidotrichloride, 8. 

267 

diamido, 8. 267 

pentamide, 8. 267 

triimide, 8. 267 

Molybdyldibromide, 11. 637 
Molysite, 2. 15 ; 12. 530 ; 14. 40 
Moiiacito, 5. 523 
Monad, 1. 224 
Monads, 1. 35, 111, 206 
Monamidodiphosphoric acids, 8. 710, 712 
Monamidophosphoric acid, 8. 705 
Monazite, 5. 523 ; 7. 100, 896 ; 8. 733 ; 12. 6. 

sand, 7. 185 

Monazitoid, 5. 523 

Mondstein, 6. 663 

Monetite, 8. 880, 881 ; 8. 733 

Monel metal, 15. 1 79 

Monheimite, 4. 408 ; 14. 359 

Monimidotetramidotetraphosphoric acid, 8. 

715 

Monimolite, 9. 343, 458 ; 12. 150 

Monium, 5. 501 

Monoborane, 6. 36 

Monobromosilane, 6. 979 

Monocalcium phosphate, 3. 886 

Monochlorobisethylthiolaeetoplatinousacid, 

16. 276 

Monochlorosilane, 6. 960, 970 
Monochromates, 11. 240 
Monoclinic system, 1. 621 
Monoethyl phosphate, 8. 966 
Monofluo-orthophosphoric acid, 8. 998 
Monogermane, 7. 263 
Monometaphosphates, 8. 981, 984 
a-, 8. 985 
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Monoinetaphosphates /3-, 8 . 985 
Monomolybdates, 11 . 651 
Monoperchromates, 11 . 357 
Monoperchromic acid, 11 . 361 
Monoperoxycarbonates, 6. 86 
Monoperoxydicarbonates, 6 , 86 
Monoperstannic acid, 7. 413 
Monopertungstic acid, 11 . 833 
Monophane, 6. 761 
Monophospharnide, 8. 709 
Monoselenototrathionic acid, 10 . 925 
Monosilandiol, 6 . 216 
Monosilane, 6 . 216 
Monosilanic acid, 6. 216 
Monosilanol, 6 . 216 
Monosilicopropano, 6. 216 
Monosulphaminonic acid, 8. 667 
Monothio-orthophosphoric acid, 8 . 1068 
Monothiophosphoric acid, 8 . 1062 
Monothiophosphorous acid, 8 . 1062 
Monotropic allotropy, 5. 723 
Monotungstates, 11 . 773 
Monouranates, 12 . 61 
Monox, 6. 235 

Monoxodioxydisiloxane, 6. 235 
Monradito, 6. 821 
Monrolito, 6 . 456 
Montanin, 6 . 945 
Montanite, 9. 589 ; 11 . 2, 97 
Montebrasite, 5 . 155, 367 
Monticellite, 6. 385, 408 
Montmorillonito, 6. 497 
Montroydito, 4 . 697, 771 
Moonstone, 6. 662 
Morasterz, 18 . 886 
Moravite, 6 . 623 ; 12 . 530 
Mordant d’alumiiio, 5 . 352 
Mordenite, 6. 575, 748 
Mooreite, 12 . 423 

8 -, 12 . 423 

Morenosita, 15 . 454 
Morenosito, 15 . 6, 454 
Moresnetite, 6 . 442 ; 15 . 9 
Morganite, 6. 803 
Morinite, 5 . 367 
Mormorion, 6. 138 
Momit6, 6. 693 
Morocochite, 9 . 691 
Moronolite, 12 . 530 ; 14 . 343 
Moroxite, 8. 896 

Morphine bromox^latinate, 16 , 376 
Morphotropic series, 1 . 654 
Morphotropy, 1 . 655 
Mors inetallorum, 4. 797 
Mortar bodies, 6. 515 
Morvenite, 6. 766 
Mosaic gold, 4. 671 ; 7. 469 
Mosandra, 5. 502 

Mosandrite, 5. 513 ; 6. 844 ; 7. 3, 100 
Mosesite, 4. 697, 842 
Mossite, 9 . 839, 909 ; 12 . 530 
Motion perpetual, 1 . 50 
Motochernistry, 1 . 227 
Mottled jug iron, 12 . 596 
Mottramite, 9 . 715, 778 
Motus caloris, 1 . 60 

ignis, 1. 60 

Moufette atmospherique, 1. 68 
Mountain blue, 5. 370 ; 6. 343 
butter, 14. 299 


Mountain cork, 6. 825 

green, 6 . 343 ; 9 . 122 

leather, 6. 825 

soap, 6. 498 

Mousse de platine, 16 . 50 
Mud, 8. 27 
Mullerin, 11 . 45 
Miillerine, 3. 494 

Mullerite, 6 . 907 ; 11 . 2 ; 12 . 530 
Muldan, 6. 663 
Mullanite, 7 . 491 ; 9 . 545 
Mullicite, 14 . 590 
Muliite, 6. 454 

Multiple growth hypothesis of elements, 4 . 
173 

Multivalent elements, 4 . 174 
Mimdic, 12 . 530 ; 14 . 199 
Muntz metal, 4 . 671 
Murate, 6. 896 
Murclisonite, 6. 663 
Muriacite, 3. 761 

Muriate de rnercure des chirnistes, 4. 798 
Muriatic acid, 2. 20, 21 
Muromonite, 4. 206 ; 5. 509 
Muscovite, 6. 603, 604, 606 

gold, 7. 469 

Muscovy glass, 6. 606 
Musenite, 14 . 757 
Mushet steel, 13 . 634 
Musite, 5. 521 
Mussite, 5. 521 ; 6. 409 
Muthmannito, 11 . 2, 49 
Myelin, 6. 472 
Mysorine, 3 . 267, 269 
Mythological chemistry, 1 . 2 


N 

Naak, 7. 277 
Nacrite, 6. 477, 606 
Nadoleisenerz, 18. 877 
Nadelerz, 9 . 693 
Nadorite, 7. 491 ; 9 . 343, 507 
Naegite, 6. 857 ; 7. 167 ; 12. 5 
Napchonkobold, 9 . 2, 3 
Napfchenbobelt, 9 . 3 
Naga, 7. 277 
Nagiakororz, 11. 114 
Nagyager orz, 11. 1 
silber, 11. 45 

Nagyagite, 3. 494 ; 7. 491 ; 11. 2, 114 
Nagygite, 11. 1, 5 
Nail-head spar, 8. 814 
Namaqualito, 5 . 154 
Nantokite, 2. 15 ; 8. 157 
Nantoquite, 8. 157 

Naphthylamine bromopalladite, 15. 677 

hydrochloride, 11. 831 

a-naphthylamine chloropalladite, 16. 670 
/5-naphthylamine chloropalladite, 16. 670 
Naphthylammoniumbromoplatinate, 16.375 
a-naphthylammonium chlorosmate, 16. 719 
jS-naphthylammonium chlorosmate, 16. 719 
Naples red, 9 . 157 

yellow, 9 . 457 

Narcoticus knielii, 4 . 943 
Narsarsukite, 8. 843 ; 7. 3 ; 12. 530 
Nascent state, 1. 331 
Nasonite, 6. 889 ; 7. 491 
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Nasturan, 12 . 5, 50 
Natar, 2 . 419 
Natroalun, 5. 341 
Natroalunite, 14 . 344 
Natroamblygonite, 2 . 426 
Natrocalcito, 3. 622 
Natrochalcite, 8. 257 
Natrojarosite, 12 . 530 ; 14 . 343, 344 
Natrolite, 6 . 575, 652, 762 

iron, 6 . 653 

meta-, 6 . 654 

palaeo-, 6 . 652 

potash, 6 . 654 

thallo-, 6 . 826 

Natromicrocline, 6 . 664 
Natron, 2 . 710 
Natronchabazite, 6 . 734 
Natrophylite, 2 . 426 ; 12 . 149, 454 
Natrophyllite, 8. 733 
Natroxonotlite, 6 . 360 
Natural alloy, 15 . 179 

smolt, 5. 370 

Naumannite, 3 . 300 ; 10 . 771 
Nebulae spectra, 4. 19 
Nebulium, 4. 21, 171 ; 5. 617 
Necronito, 6 . 663 

Noodle ironstone, 12. 530 ; 13. 877 

ore, 9 . 589, 693 

tin ore, 7. 394 

Nofedieflite, 6 . 825 
Nefedjewite, 6. 825 
Negative, 3. 412 

catalysts, 1 . 938 

corpuscles, 4 . 28 

evidence, 1 . 83 

glow, 4 . 24 

valence, 4. 191 

Nemalite, 4 . 290 
Nemaphyllite, 6 . 407 
Nematolite, 4 . 290 
Neocoleinanite, 5. 90 
N^octese, 9 . 224 
Neocyanite, 6 . 341 
Neodidymium, 5. 501 
Neodymia, 5. 625 

preparation, 6. 588 

Neodymium, 5 . 501 

ammonium carbonate, 5. 666 

molybdate, 11 . 687 

nitrate, 5. 671 

analytical reactions, 5. 608 

atomic number, 5. 622 

weight, 5. 621 

barium tungstate, 11 . 791 

bromate, 2. 364 

bromide, 6. 645 

caesium sulphate, 5. 658 

carbide, 5. 873 

carbonate, 5. 664 

ceric sulphate, 5. 662 

chloride, 5. 643 

hexahydrated, 6. 643 

monohydrated, 5. 643 

chloroxalate, 6. 643 

chromate, 11. 287 

octohydrate, 11. 287 

cobaltous nitrate, 14. 828 

cuprous disidphite, 10 . 302 

dithioBulphate, 10. 660 

diamminochloride, 5. 644 

VOL. XVI. 


Neodymium dioxide, 5. 630 

dioxymonooarbonato, 5. 665 

dioxysulphate, 6. 651 

dodocamminochloride, 5. 644 

fluoride, 5. 638 

hydrazine sulphate, 5. 659 

henadecamminochloride, 5. 644 

hydride, 5. 602 

hydrosulphate, 5. 656 

hydroxide, 5. 628 

iodide, 5. 646 

isolation, 5. 561 

magnesium nitrate, 5. 672 

manganous nitrate, 12. 446 

motaborate, 5. 104 

molybdate, 11. 664 

monamminochloride, 5. 644 

nickel nitrate, 15. 492 

nitrate, 5. 669 

nitride, 8. 115 

occurrence, 5. 586 

octamminochlorido, 5. 644 

oxalatonitrate, 5. 670 

oxychloride, 5. 643 

oxydicarbonate, 5. 665 

pentamminoohloride, 5. 644 

pentoxide, 5. 634 

perchlorate, 2. 402 

perrhenate, 12. 477 

potassium carbonate, 5. 666 

chromate, 11. 287 

preparation, 5. 590 

properties, chemical, 5. 601 

physical, 5. 591 

rubidium nitrate, 5. 671 

selenate, 10. 872 

dodecahydrate, 10. 872 

octohydrate, 10. 872 

pentahydrate, 10. 872 

selenite, 10. 831 

sesquioxide, 5. 625 

silicododecatungstate, 6. 880 

sodium carbonate, 5. 665 

- — solubility of hydrogen, 1. 307 

sulphate, 5. 650 

basic, 5. 651 

octohydrated, 5. 654 

pentahydrated, 5. 654 

sulphatocerate, 5. 660 

sulphide, 5. 648 

tetramininochloride, 5. 644 

tungstate, 11. 791 

triuranate, 12. 67 

uranyl sulphite, 10. 309 

zinc nitrate, 5. 672 

Neogen, 15. 210, 235 
Neoholmium, 5. 698 
Neokosmium, 5. 504 
Neolite, 6 . 428 
Neomolybdenum, 11. 485 
Neon, 4. 50 ; 7. 889 

atomic disruption, 7. 948 

weight, 7. 947 

electronic structure, 7. 949 . 

history, 7. 891 

hydrate, 7. 943 

isotopes, 7. 948 

occurrence, 7. 892 

preparation, 7. 902 

properties, chemical, 7. 941 

2t 
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Neon, properties, physical, 7. 906 
Neophase, 14. 348 
Neo-platonists, 1. 39 
Neosalvarsan, 9 . 40 
Neotantalite, 5. 519 ; 9 . 839 
Neotesite, 6. 894 
Neo-thorixim, 7. 209 
Neotocite, 6. 897 ; 12. 150 
Neotungston, 11. 674 
Neotype, 8. 625, 814, 834, 846 
Neoytterbium, 6. 498 
Nepaulite, 9 . 291 
Nephelina, 6. 569 
Nepheleno X -radiogram, 1. 642 
Nepheline (see Nephelite), 6. 569 
Nepholite, 6. 569 

baryta, 6. 571 

hydrated, 6. 574 

silver, 6. 570 

strontia, 6. 571 

Nephrite, 6. 405 ; 15. 9 
Neponite, 15. 5 

Neptunite, 6. 843 ; 7. 3 ; 12. 150, 530 
Nemst’s heat theorem, 1. 735 

lamp, 7. 112, 120 

vapour pressure formula, 1. 434 

Nertschinskite, 6. 495 
Nesquehonite, 4. 251, 355 
Nessler’s solution, 4. 933 
Netor, 2. 419 

Neumann’s bands, 12. 893 

figures, 12. 892 

lamellae, 12. 892 

lines, 12. 892 

rule, 1. 805 

Neurolite, 6. 500, 921 
Neusilbor, 15. 209 
Neutral salts, 1. 388 
Neutrality, Richter’s law of, 1. 391 
Neutralization, 1. 389, 391 

ion theory, 1. 1007 

of acids and bases, 1. 1007 

Nevada silver, 15. 208 
Nevyanskito, 15. 686 ; 16. 6 
New silver, 15. 208 
Newberyite, 4. 252, 390 ; 8. 733 
Newjanskito, 15. 751 
Newkirkite, 12. 238 
Newland’s law of octaves, 1. 252, 254 
Newportite, 6. 620 
Newton, Isaac, 1. 47 
Newtonite, 6. 492 
Niccolanum, 14. 421 
Niccoline, 9 . 80 
Niccolite, 9 . 4, 80 ; 15. 2, 5 
Niccolum ferro et cobalto arsenicatis et 
sulphuratis, 9 . 80, 310 
Nickel, 1. 264, 520 ; 15. 1 

acetonesol, 15. 41 

Admirality, 15. 235 

aerosols, 15. 41 

alcoholsol, 15. 41 

alloys, 16. 178 

aluminide, 16. 223 

aluminium alloys, 15. 223 

bromide, 16. 429 

magnesium alloys, 16. 231, 314 

copper alloys, 16. 231 

pentafiuoride, 16. 405 

silicon alloys, 16. 231 


Nickel aluminium steels, 16. 314 

sulphate, 16. 476 

sulphide, 16. 444 

zinc alloys, 16. 231 

amalgams, 16. 222 

amide, 8. 273 

amminochloronitrate, 16. 490 

amminochlorosmate, 16. 720 

amminohypophosphite, 8. 890 

amminometasilicate, 6. 932 

amminopermanganate, 12. 336 

ammonium azide, 8. 355 

barium nitrite, 8. 511 

cadmium nitrite, 8. 512 

calcium nitrite, 8. 511 

carbonate, 16. 486 

chromate, 11. 313 

copper sulphate, 15. 474 

diamminochromate, 11. 313 

dihydrophosphatohemipenta- 

molybdate, 11. 670 

dihydroxy quaterohromate, 11. 

313 

dimetaphosphate, 15. 496 

disulphate, 15. 467 

dithionate, 10. 598 

hexamminosulphate, 15. 468 

lead nitrite, 8. 512 

nitritobismuthite, 8. 572 

orthophosphate, 15. 495 

dihydrate, 15. 495 

hexahydrate, 16. 495 

persulphate, 10. 480 

phosphatohemipontamolybdaio, 

11. 670 

phosphite, 8. 920 

selonate, 10. 887 

strontium nitrite, 8. 511 

sulphate electrolysis, 1. 962 

sulphatofluoberyllate, 15. 478 

sulphide, 15. 443 

sulphite, 10. 319 

tetrafluoride, 15. 404 

dihydrato, 15. 404 

trichloride, 15. 418 

hexamminochloride, 16. 418 

analytical reactions, 15. 161 

antimonite, 9 . 433 

aquohemiamminofluoride, 15. 404 

aquomonamminofiuoride, 15. 404 

aquopentamminofluoride, 16. 404 

aquo^ntamminosulphate, 15. 464 

arsenical, 9 . 80 

arsenitomolybdate, 9 . 131 

atomic disruption, 15. 177 

number, 15. 177 

weight, 16. 175 

autunite, 12. 135 

azide, 8. 355 

barium alloy, 16. 205 

pentasulphide, 16. 444 

tetranitrite, 8. 511 

benzenosol, 16. 41 

beryllium alloys, 16. 205 

chromium steels, 16. 327 

fluoride, 15. 405 

biarseniet, 9 . 76 

bisdiacetyldioximosulphate, 16. 466 

bisethylenediaminechloroplatinate, 16. 

332 
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Nickel bishexamethylenediaminotetrathio- 
nate, 10. 620 

bishexamethylenetetraminopersul- 

phate, 10. 480 

bismethylhydroxyglyoximosulphate, 

15. 466 

bismuth alloys, 9. 640 

nitrate, 9 . 710 ; 15. 492 

bisphenylenediaminosulphate, 15. 465 

bisquinolinosulphate, 15. 466 

bissulphoarsenoantimonide, 9 . 656 

bistriaminopropanoiodide, 15. 433 

bistriaminopropanosulphate, 15. 466 

bistriaminopropylaminoiodide, 15. 433 

bistriaminotriethylenebromide, 15. 429 

bistriaminotriethylenoiodide, 15. 433 

bistriaminotripropylaminohydroxyio- 

dide, 15. 433 

bistrimethylenediaminosulphate, 15. 

465 

blende, 15. 435 

bloom, 9. 5 ; 15. 5 

boracite, 5. 140 

boride, 5. 31 

boron alloys, 15. 223 

borotungstate, 5.111 

bournonite, 9. 550 

brass, 4. 676 

brasses, 15. 210 

broraate, 2. 360 

ammino-, 2. 361 

bromide, 15. 425 

bromoplatinate, 16. 380 

bromostannate, 7. 457 

bronze, 15. 179 

bronzes, 15. 236 

cadmium alloys, 15. 222 

trisethylonodiaminobromide, 15. 

429 

trisethylonodiaminochloride, 15. 

417 

trisothylonediaminoiodide, 15. 

433 

caesium amminotrichloride, 15. 419 

barium nitrite, 8. 512 

chromate, 11. 313 

iodide, 15. 433 

nitritobismuthito, 8. 513 

solenate, 10. 889 

tribromide, 15. 429 

trichloride, 15. 419 

calcium alloys, 15. 205 

arsenate, 9 . 231 

sulphate, 15. 475 

carbonate, 15. 483 

hexahydrate, 15. 483 

trihydrate, 15. 483 

carbonyl, 5. 963 

catalysis by, 1. 487 

catalyst, 15. 47 

ceric nitrate, 15. 492 

cerium alloys, 15. 232 

cerous nitrate,'15. 492 

chlorate, 2. 360 

ammino-, 2. 360 

chloride, 15. 406 

dihydrate, 15. 407 

dodecahy^ate, 15. 407 

heptahydrate, 15. 407 

hexahydrate, 15. 407 


Nickel chloride monohydrate, 15. 407 

properties, chemical, 15. 411 

physical, 15. 407 

tetrahydrate, 15. 407 

chloroaurate, 8. 695 

chlorochromate, 11. 399 

chloropalladate, 15. 673 

chloropalladite, 15. 670 

chloroplatinate, 16. 332 

hexahydrate, 16. 332 

chloroplatinite, 16. 285 

chlorostannate, 7. 460 

chromate, 11. 313 

chromite, 11. 204 

chromium alloys, 15. 238 

aluminium alloys, 15. 245 

iron alloys, 15. 328 

steel, 15. 329 

beryllium-iron alloys, 15. 327 

cobalt alloys, 15. 338 . 

copper alloys, 15. 245 

tin alloys, 15. 245 

iron alloys, 15. 316 

titanium alloys, 15. 328 

molybdenum alloys, 15. 248 

iron-copper alloys, 15. 330 

steels, 15. 329 

silicon alloys, 15. 245 

iron alloys, 15. 328 

steels, 15. 329 

tungsten steels. 15. 330 

vanadium alloys, 15. 245 

iron alloys, 15. 328 

cobalt alloys, 15. 332 

copper alloys, 15. 336 

hydroarsonate, 9 . 232 

iron alloys, 15. 338 

manganese alloys, 15. 338 

titanium alloys, 15. 339 

manganese alloy, 15. 338 

nitrates, 15. 493 

pyrito, 15. 5 

pyrites, 14. 757 

separation, 14. 440 

sulphide, 15. 448 

sulphoantimonide, 9 . 556 

cobaltic othylenediaminochloride, 15. 

422 

trisethylenediaminoctochloride, 

14. 658 

cobaltide, 15. 333 

cobaltite, 14. 594 

colloidal Boln., 15. 41 

columbate, 9 . 868 

columbium alloys, 15. 238 

chromium steels, 15. 329 

fluoride, 15. 405 

zirconium alloys, 15. 238 

copper alloys, 15. 178 

aluminium alloys, 15. 225, 231 

beryllium alloys, 15. 206 

bismuth alloys, 15. 202 

cadmium alloy, 15. 222 

chromium aluminium alloys, 15. 

246 

iron alloys, 15. 327, 337 

cobalt alloys, 15. 337 

iron-magnesium alloys, 15. 

337 

lead alloys, 15. 337 
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Nickel copper cobalt zinc alloys, 15. 337 

dioxychloride, 16. 419 

hydroxysulphatarsenate, 9 . 334 

iron alloy, 15. 312 

aluminium alloys, 16. 313 

manganese alloys, 16. 313 

zinc alloys, 15. 313 

magnesium alloys, 16. 207 

aluminium alloys, 15. 231 

manganese alloys, 15. 256 

molybdenum alloys, 16. 247 

tantalum alloys, 16. 247 

silicon alloys, 15. 202, 231 

silver-gold alloys, 15. 205 

sulphide, 15. 443 

tantalum alloys, 15. 238 

tin alloys, 16. 234 

silicon alloys, 15. 235 

titanium alloys, 16. 232 

trioxybromide, 15. 429 

trioxychloride, 15. 419 

trioxynitrate, 15. 492 

tungsten alloys, 15. 250 

■ iron alloys, 15. 330 

tantalum alloys, 16. 251 

vanadium alloys, 15. 238 

zinc-tungsten alloys, 15. 251 

corrosion, 15. 144, 156, 169 

docamminochloroplatinate, 16. 332 

decat ungstate, 11. 832 

deuterotetravanadate, 9 . 792 

dialuminide, 15. 223 

diamidodiphosphate, 8. 711 

diamminochloride, 15. 415 

diamminorthoarsenate, 9 . 231 

diamminosulphate, 15. 463 

diaquobisbeiizylaminosulphato, 15.466 

diaquobisethylenediaminosulphate, 15. 

466 

diaquotetrarnminonitrate, 15. 490 

diaquotetramminosulphate, 15. 464 

diarsenatoctodecatungstate, 9 . 214 

diarsenide, 9 . 81 

diboride, 5. 32 

dicadmium hexachloride, 15. 420 

dichromate, 11. 344 

dichromide, 15. 238 

didymium bromide, 15. 429 

diferride, 15. 259 

dihydrazinochloride. 15. 413, 416 

dihydrazinoiodide, 15. 432 

dihydrazinosulphite, 10. 319 

dihydride, 15. 140 

dihydroantimonate, 9 . 461 

dihydroarsenatotrimolybdate, 9 . 208 

dihydrotetraorthoarsenate, 9 . 231 

dihydroxydisulphite, 10. 319 

diiododinitritoplatinite, 8. 623 

diiodohexachloride, 15. 413 

diiodotriarsenite, 9 . 267 

dimagneside, 15. 206 

dimetaphosphate, 16. 496 

tetrahydrate, 16. 496 

dimolybdenosilicide, 15. 247 

dinitrosyl, 8. 436 

dioxide, 15. 398 

hydrated, 16. 400 

dioxyarsenate, 9 . 231 

dioxytetrafluotetrafluomolybdate, 11. 


Nickel dipentitaphosphide, 8. 859 

dipentiteursenide, 9 . 79 

diselenide, 10. 801 

disulphide, 16. 442 

disulphitotetramminocobaltate, 10. 

317 

ditelluride, 11. 64 

dithionate, 10. 698 

ditritantimonide, 9 . 414 

ditritaphosphide, 8. 860 

ditritarsenide, 9 . 79 

ditritasilicide, 6. 207 

ditritastannide, 15. 232 

ditungstate, 11. 810 

dodecabromodidymate, 5. 646 

dodecabromolanthanate, 5. 646 

dodecameta vanadate, 9 . 792 

dodecamminochloroplatinate, 16. 332 

electrodeposition, 15. 33, 96 

electronic structure, 15. 177 

enneaamminonitrate, 16. 490 

ethylenediamino disulphate, 15. 469 

ethylstannonate, 7. 410 

extraction, 15. 15 

electrolytic processes, 15. 23 

Browne’s, 15. 26 

Hybinette’s, 15. 25 

Hike’s, 15. 25 

Mond’s process, 16. 18 

Orford process, 15. 18 

smelting process, 16. 16 

wet processes, 15. 20 

ferrate, 18. 936 

ferric chloride, 15. 421 

ferrous chloride, 15. 421 

pentasulphide, 15. 446 

sulphide, 15. 444 

tetrasulphide, 16. 446 

trisulphide, 15. 446 

films, 15. 40 

fluoberyllate, 15. 405 

fluoride, 15. 402 

fiuosilicate, 6. 958 

fiuostannate, 7. 423 

fiuotitanate hexahydrated, 7. 73 

fiuozirconate, 7. 142 

gadolinium nitrate, 15. 492 

gallium alloys, 15. 231 

glance, 9 . 310 ; 15. 6 

gold alloys, 16. 203 

aluminium alloys, 15. 231 

copper alloys, 15. 205 

palladium alloys, 15. 648, 652 

silicon alloys, 15. 231 

silver alloys, 16. 205 

graphite, 5. 900 

green, 16. 6 

gjrmnite, 6. 932 ; 16. 6 

hemialuminide, 16. 211 

hemiamminosulphate, 16. 464 

hemiarsenide, 9 . 78 

hemiboride, 5. 32 

hemiferride, 15. 269 

hemimagneside, 16. 206 

hemioxide, 16. 373 

hemipentoxide, 16. 373, 401 

hemiphosphide, 8. 860 

hemiselenide, 10. 801 

hemisilicide, 6. 207 

hemistannide, 16. 234 
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Nickel hemisxilphide, 15. 434 

hemi-tricobaltide, 15. 333 

hemitrioxide, 15. 373 

hemitriphosphide, 8. 860 

hemitriselenide, 10. 801 

hemitrisilicide, 6. 207 

hemitritelluride, 11. 64 

heptacadmide, 15. 222 

heptachlorobismuthite, 9. 668 

hexaaluminide, 15. 223 

hexadecaboratodibromide, 5. 140 

hexadecaboratodichloride, 5. 140 

hexadecaboratodiiodide, 5. 141 

hexadecitatungstide, 15. 248 

hexahydroarsenatoctodecamolybdate, 

9 . 211 

hexahydroxylaminosulphate, 15. 464 

hexametaphosphate, 15. 497 

hexamminochloride, 15. 414 

hemihydrate, 15. 415 

hexamminochloroplatinite, 16. 285 

hexamminochromate, 11. 313 

hexamminodeeafluorido, 15. 404 

hexamminodithionate, 10. 598 

hexamminofluoborate, 15. 418 

hexamminofluoride, 15. 404 

hexamminofluosulphonate, 15. 413 

hoxamminometachloroantimonate, 9. 

492 

hexamminonitrate, 15. 490 

hexaniminoijerrhenate, 12. 477 

hexamminopersulphate, 10. 480 

hexamminopotassamide, 8. 273 

hexamminoselenate, 10. 887 

hoxamminosulphate, 15. 463 

hexamminotetrathionate, 10. 619 

hexamminotiingstate, 11. 802 

hexanilinosulphate) 15. 466 

hexapermanganite, 12. 280 

hexapotassium octohydrotetrahypo- 

phosphate, 8. 940 

hexitapentasulphide, 15. 435 

hexitatungstide, 16. 248 

history, 15. 1 

hydrazine disulphato, 15. 469 

tetrachloride, 16. 419 

hydrazinosulphate, 15. 464 

hydrazinotriaquosulphate, 8. 326 

hydroarsenate, 9 . 231 

hydrocarbonate, 16. 484 

hydrochloride, 16. 413 

hydrofluocolumbate, 9 . 872 

hydrofluoride, 16. 404 

hydrogel, 16. 4 

hydrogen occlusion, 15. 140 

hydrophosphatodemolybdate, 11. 670 

hydroselenite, 10. 841 

hydrosulphate, 15. 463 

hydrotrimetasilicate, 6. 931 

hydroxide, 16. 383 

colloidal, 16. 384 

properties, 15. 385 

tetritahydrate, 16. 385 

hydroxyarsenate, 9 . 231 

hydroxyazide, 8. 365 

hydroxycarbonate hydroxylamine, 16. 

484 

hydroxychloride, 15. 412 

hyponitrite, 8 . 417 

h 3 rpophosphate, 8. 939 


Nickel h 5 rpophosphite, 8. 890 

impurities in, 15. 26 

intermetallic compounds, 15. 178 

iodate, 2. 362 

ammino-, 2. 363 

a-dihydrated, 2. 362 

j3-dihydrated, 2. 362 

iodide, 15. 430 

iodoplatinate, 16. 391 

enneahydrate, 16. 391 

hexahydrato, 16. 391 

— — iridium alloy, 15. 760 

iron alloys, 15. 255, 565 

aluminium-copper alloys, 15. 314 

beryllium alloys, 15. 313 

boron alloys, 15. 314 

chromium-manganese alloys, 15. 

338 

manganese alloys, 15. 330 

copper alloys, 15. 330 

phosphide, 8. 860 

pyrites, 15. 444 

silver alloys, 15. 313 

tantalum alloys, 15. 315 

tin-copper alloys, 15. 314 

titanium alloys, 15. 315 

vanadium alloys, 16. 315 

isotopes, 15. 177 

lanthanum bromide, 15. 429 

nitrate, 15. 492 

lead alloys, 15. 235 

antimony alloys, 15. 237 

cadmium alloys, 15. 237 

cobalt alloys, 15. 338 

copx)er alloys, 15. 236 

disulphide, 15. 444 

hexaiodide, 15. 433 

tm-zinc -copper alloys, 15. 237 

trisethylenediaminoiodide, 15. 

433 

lithium metaphosphate, 15. 496 

trichloride, 15. 419 

magnesium alloys, 15. 206 

arsenate, 9 . 231 

dihydrorthosilicate, 6. 932 

metasilicate, 6. 932 

orthophosphate, 15. 495 

orthotrisilicate, 6. 932 

tetrahydrotriorthosilicato, 6. 932 

malleable, 15. 27 

manganese alloys, 15. 251, 252 

brasses, 15. 211 

chromium-iron alloys, 15. 330 

copper alloys, 15. 252 

aluminium alloys, 15. 255 

nitrates, 15. 493 

manganic pentafluoride, 12. 346 ; 16. 

406 

manganide, 15. 251 

manganite, 12. 243 

matte, 15. 446 

mercuric amminoiodides, 15. 433 

bromide, 15. 429 

hexaiodide, 15. 433 

tetraiodide, 15. 433 

mercury alloy, 15. 222 

metabromoantimonate, 9 . 497 

metallic precipitation, 15. 163 

metantimonate, 9 . 461 

dodecahydrate, 9 . 461 
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Nickel metantimonate hexahydi^ate, 9 . 461 

metasilicate, 6. 932 

metasulpharsenatoxymolybdate, 9.332 

metatetrarsenite, 9 . 134 

metatitanate, 7. 60 

metatungstate, 11. 827 

metavanadate, 9 . 791 

mirrors, 16. 40 

molybdenodisilicide, 16. 247 

molybdenum alloys, 16. 246 

aluminium alloys, 16. 247 

chromium alloys, 16. 248 

steels, 16. 330 

cobalt alloys, 16. 338 

dioxytetraduoride, 16. 406 

manganese-iron alloys, 16. 330 

silicon alloys, 16. 247 

steels, 16. 328 

tantalum alloys, 16. 248 

tin alloys, 15. 248 

vanadium alloys, 16. 248 

monamidodiphosphate, 8. 710 

monamminorthoarsonate, 9 . 231 

monamminosulphate, 16. 464 

monantimonido, 9. 415 

monarsenide, 9 . 79 

monobismuthide, 9 . 640 

monosilicide, 6. 207 

monotellurido, 11. 64 

tetrahydrate, 11. 64 

monothiophosphate, 8. 1069 

monoxide, 15. 373, 374 

preparation, 15. 374 

properties, chemical, 15. 678 

physical, 15. 376 

native, 15. 435 

neodymium nitrate, 15. 492 

nitrate, 11. 831 

nitrates, 15. 487 

nitride, 8. 137 

occurrence, 16. 3 

ochre, 15. 6 

octitoaluminide, 16. 223 

octoborate decahydrated, 6. 115 

octochlor iodide, 15. 432 

octofluozirconate, 7. 142 

oreide, 15. 210 

organosol, 16. 41 

orthoarsenate, 9 . 230 

dihydrate, 9 . 230 

octohydrate, 9 . 230 

orthoarsenite, 9 . 134 

orthoborate, 6. 116 

orthophosphate, 15. 494 

orthosilicate, 6. 932 

orthostannate, 7. 420 

orthosulphantimonite, 9 . 665 

orthosulpharsenate, 9 . 324 

orthovanadato, 9 . 791 

osmium alloys, 15. 697 

oxalatodinitritodecamminocobaltiate, 

8. 610 

oxide aerosol, 16. 386 

oxides, higher, 16. 398 

intermediate, 15. 396 

oxyarsenate, 9 . 231 

oxychloride, 16. 412 

oxychromate, 11. 313 

oxydul-magnesia, 16. 401 

oxyfluoride, 15. 404 


Nickel oxynitrate, 16. 490 

oxynitrite, 8. 611 

oxyselenide, 10. 780 

oxysulphate, 16. 462 

palladium alloy, 15. 667 

patent, 15. 179 

pentachlorobismuthite, 9 . 668 

pentafluoaluminate heptahydrated, 5. 

310 

pentafluoferrate, 14. 8 

pentafluovanadite, 9 . 797 

pentapermanganite, 12. 280 

pentatetritantimonide, 9. 414 

pentitadiantimonide, 9. 416 

pentitahenicosicadmide, 16. 222 

pentitahenicosizincide, 15. 207 

pentitahexaselenide, 10. 801 

perborate, 6. 120 

perchlorate, 2. 403 

ammino-, 2. 404 

periodate, 2. 416 

permonosulphomolybdato, 11. 654 

|)eroxide, 16. 398 

perrhenate, 12. 477 

pentahydrate, 12. 477 

tetrahydrate, 12. 477 

peruranate, 12. 73 

phenylhydrazinosulphato, 15. 466 

phosphates, 15. 494 

phosphatododecamolybdato, 11. 663 

phosphatoennoamolybdate, 11. 667 

phosphatohemipentamolybdate, 11. 

670 

phosphite, 8. 920 

physiological action, 15. 1 63 

platinous <mns-sulphitodiamrninosul- 

phite, 10. 321 

platinum alloy, 16. 219 

cobalt-chromium alloy, 16. 220 

molybdenum alloy, 

16. 220 

copper alloys, 16. 220 

gold alloys, 16. 220 

iron alloys, 16. 220 

silver alloys, 16. 220 

chromium alloy, 16. 220 

tin alloy, 16. 220 

plumbite, 7. 669 

polyhalite, 15. 475 

polyiodide, 15. 431 

polysulphide, 15. 438 

potassium aquoquinquiespyridinosul- 

phate, 16. 465 

azide, 8. 365 

barium nitrite, 8. 611 

cadmium nitrite, 8. 612 

calcium nitrite, A 612 

sulphate, 16. 476 

carbonate, 15. 486 

cerous nitrite, 8. 612 

chromate, 11. 313 

dihydrate, 11. 313 

hexahydrate, 11. 313 

cobalt nitrite, 8. 612 

copper sulphate, 16. 474 

decasulphide, 16. 443 

deuterodecavanadate, 9 . 792 

dihydrophosphatohemipenta- 

molybdate, 11. 670 
dimetaphosphate, 15. 496 
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Nickel potajsisium dimolybdatotetratung- 

state, 11. 796 

disulphate, 15. 469 

fiuozircoxiate, 7. 142 

hexanitrite, A 611 

hydrocarbonate, 16. 486 

hypophosphate, 8. 940 

lefiui nitrite, 8. 612 

mercuric nitrite, 8. 612 

nitritobismuthite, 8. 612 

nitrosylthiosulphate, 10. 668 

orthophosphate, 16. 496 

orthosulphoantimonite, 9 . 665 

penteroheptadecavanadate, 9 . 

792 

persulphate, 10. 481 

phosphatohemipentamolybdate, 

11. 670 

phosphite, 8. 920 

selenate, 10. 888 

selenatosulphate, 10. 930 

strontium nitrite, 8. 612 

sulphatofluoberyllate, 15. 478 

sulpha toselenate, 10. 930 

tetrafluoride, 15. 406 

tetrasulphide, 15. 443 

trichloride, lA 419 

trifluoride, 16. 406 

trisulphate, 15. 470 

triterodeca vanadate, 9 . 792 

zinc nitrite, 8. 612 

zirconium dode<}afluoride, 15 405 

praseod 3 miium nitrate, 15. 492 

preparation, 15. 33 

proj3erties, chemical, 15. 140 

physical, 16. 50 

puriflcation, 16. 27 

pyridinopermanganate, 12. 336 

pyridinosulphate, 15. 466 

pyrites, 16. 436 

red, 15. 435 

yellow, 15. 435 

pyrophoric, 15. 40 

pyrophosphate, 15. 496 

pyrosulpharsonate, 9 . 324 

pyrosulpharsenatoxymolybdate, 9 . 331 

rubidium chromate, 11. 313 

disulphato, 15. 471 

nitritobismuthite, 8. 613 

selenate, 10. 888 

tetrachloride, 15. 419 

ruthenium alloys, 16. 610 

samarium nitrate, 15. 492 

selenate, 10. 887 

selenide, 10. 800 

selenite, 10. 841 

dihydrate, 10. 841 

hemihydrate, 10. 841 

silicate, 6. 931 

silicoarsenide, 9 . 68 

silicododecatungstate, 6 . 881 

silicon alloys, 16. 231 

steels, 15. 314 

silver alloys, 15. 202 

solders, 15. 209 

aluminium alloys, 15. 231 

copper alloys, 16. 203 

2 ino alloys, 16. 222 

skutterudite, 9 . 77 ; 14. 424 ; 15. 6 

smaragol, 15. 6 


Nickel sodium carbonate, 15. 486 

dihypophosphate, 8. 940 

dimetaphosphate, 15. 496 

heptathiosulphate, 10. 557 

metaphosphate, lA 496 

nitrite, 8. 611 

octometaphosphate, 15. 497 

orthophosphate, 15. 495 

heptahydrate, 16. 496 

persulphate, 10. 481 

phosphite, S. 920 

pyrophosphate, 15. 496 

tetradecarnetaphosphate, 8. 990 

tetrasulphide, 15. 443 

trifluoride, 15. 405 

trimetaphosphate, 15. 496 

triphosphate, 15. 495 

solubility of hydrogen, 1. 306 

speise, 9 . 79 

stannate(a-), 7. 420 

stannic bromide, 15. 429 

hexachloride, 15. 420 

hexafluoride, 15. 405 

stannide, 15. 233 

stannous tetrachloride, 15. 420 

steels, 12. 751 

stibine, 15. 6 

suboxides, 15. 373 

sulfoars6niuro, 9 . 310 

sulphate, 15. 453, 466 

properties, chemical, 15. 461 

physical, 15. 455 

trialcoholate, 15. 464 

sulphates, 15. 463 

sulphide, 15. 436 

a, 15. 437 

15. 437 

y, 15. 437 

colloidal, 15. 438 

hydrated, 15. 436 

properties, chemical, 15. 440 

physical, 15. 438 

sulphides, 16. 434 

sulphoantimonate, 9 . 576 

• sulphantimonide, 9 . 555 

sulpharsenatosulphomolybdate, 9 . 323 

sulpharsenide, 9 . 310 

sulpharsenite, 9 . 302 

sulphite, 10. 318 

tetrahydrate, 10. 318 

sulphoarsenoantimonide, 9 . 555 

sulphobismuthite, 9 . 696 

sulphochromite, 11. 633 

sulphomolybdate, 11. 653 

sulphotellurite, 11. 114 

Bulphotungstate, 11. 859 

tantalum alloys, 15. 237 

zirconium alloys, 15. 238 

tellurate, 11. 97 

tellurite, 11. 82 

monohydrated, 11. 82 

tetraborate hexahydrated, 6. 115 

tetracadmide, 15. 222 

tetracobaltide, 15. 333 

tetradecamolybdate, 11. 603 

tetrafluodioxytungstate, 11. 840 

tetrahydroxycarbonate, 15. 485 

tetrametaphosphate, 15. 496 

dodecahydrate, 15. 497 

tetramminochloroplatinite, 16. 285 
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Nickel tetramminodinitrite, 8. 511 

tetramminoi^errhenate, 12. 477 

tetramminosulphate, 15. 463 

tetramminothiosulphate, 10. 657 

tetranitritohexamminocobaltiate, 8. 

610 

tetranitritoplatinite, 8. 621 

tetraphenylhydrazinonitrate, 15. 491 

tetrapyridinotetrathionate, 10. 620 

tetraquoothylenediaminosulphate, 15. 

466 

tetraselenite, 10. 841 

tetrasulphido, 15. 443 

totrathionate, 10. 619 

tetravanadate, 9. 792 

tetrazincide, 15. 208 

tetritacobaltide, 15. 333 

tetritantimonide, 9 . 414 

tetritaoxide, 15. 373 

tetritasilicide, 6. 207 

tetritastannide, 15. 232 

tetritatrihydrazinosulphite, 10. 319 

tetroxide, 15. 373, 402 

tetroxy sulphate, 15. 462 

decahydrate, 15. 462 

enneahydrate, 15. 462 

thallic octochloride, 15. 420 

thallium alloys, 15. 231 

cadmium nitrite, 8. 512 

cerous nitrite, 8. 512 

cobalt nitrite, 8. 512 

mercuric nitrite, 8. 512 

uranyl nitrite, 8. 512 

thallous lead nitrite, 8. 512 

nitrite, 8. 512 

nitritobismuthite, 8. 513 

selenate, 10. 889 

sulphite, 10. 319 

thiocarbarnidophenylhydrazinonitrate, 

15. 491 

thiocarbonate, 6. 128 

thiohypophosphate, 8. 1064 

thiophosphate, 8. 1066 ; 15. 496 

thiophosphite, 8. 1062 

thiopyrophosphate, 8. 1070 

thiosulphate, 10. 667 

thorium alloy, 15. 232 

nitrate, 15. 492 

tin alloys, 16. 232 

aluminium alloys, 15. 235 

titanium alloys, 15. 232 

cobalt alloys, 15. 338 

hexafluoride, 16. 405 

trialuminide, 15. 224 

triammlnoarsonate, 9 . 231 

triamminofluoride, 15. 404 

triamminosulphite, 10. 319 

triamminothiocarbonate, 6. 128 ; 15. 

441, 486 

triaquotriamminochloride, 16. 416 

triarsenatotetravanadate, 9 . 201 

triarsenide, 9 . 81 

tribismuthide, 9 . 640 

trichloride, 16. 422 

trihydrazinochloride, 15. 414, 416 

trihydrazinodithionate, 10. 698 

trihydrazinonitrate, 15. 491 

trihydrazinosulphite, 10. 319 

trioxide, 15. 373, 401 

trioxysulpharsenate, 9 . 329 


Nickel tris-aa'-dipyridyliodide, 15. 433 

tris-aa'-dipjrridylnitrate, 16. 492 

trisbutylenediaminobromide, 16. 429 

trisbutylenediaminoiodide, 16. 433 

trisbutylenediaminosulphate, 16. 466 

trisethylenediaminechloroplatinate, 

16. 332 

trisethylenediaminobromide, 16. 429 

trisethylenediaminoiodide, 15. 433 

trisethylenediaminonitrate, 15. 491 

trisethylenediaminosulphate, 16. 466 

trispropylenediaminobromide, 16. 429 

trispropylenediaminoiodide, 15. 433 

trispropylenediaminosulphate, 15. 466 

trispyridinosulphate, 16. 465 

tritacarbide, 5. 901 

tritadinitride, 8. 137 

tritadioxide, 15. 374 

tritadisulphide, 16. 436 

tritamanganide, 15. 262 

tritaoxide, 16. 374 

tritaphosphide, 8. 859 

tritarsenide, 9 . 79 

tritasilicide, 6. 207 

tritastannide, 15. 232 

tritatetraselenide, 10. 801 

tritatetroxide, 15. 391 

triterodeca vanadate, 9 . 792 

decammine, 9 . 792 

dodocammine, 9 . 792 

hexammino, 9 . 792 

tetrammino, 9 . 792 

trithionate, 10. 609 

tritungstate, 11. 812 

trizincide, 16. 207 

tungstate, 11. 802 

hexahydrate, 11. 802 

trihydrate, 11. 802 

tungsten alloys, 15. 248 

chromium alloys, 15. 251 

dioxytetrafluorido, 15. 406 

steels, 16. 330 

tritacarbide, 15. 249 

uranate, 12. 64 

uranium alloys, 15. 237 

uranyl nitrate, 15. 492 

uses, 16. 166 

valency, 15. 175 

vanadium alloys, 15. 238 

pentafluoride, 16. 406 

vandyl tetrafluoride, 15. 406 

viktril, 16. 454 

vitriol, 16. 454 

voltaite, 14. 352 

xanthogenonitrate, 15. 492 

X-radiogram, 1. 642 

zinc alloy, 15. 207 

copper alloys, 15. 208 

hydrosulphate, 15. 476 

nitrates, 16. 492 

orthophosphate, 16. 495 

silicate, 6. 933 

zirconium, 7. 117 

alloys, 16. 232 

hexafluoride, 16. 406 

octofluoride, 16. 406 

(di)nickel diborate, 5. 115 
Nickelarsenikglanz, 8. 310 
Nickelarsenikkies, 9 . 310 
Nickelates, 15. 401 
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Nickelerz, 9 . 230 
Nickelfahlerz, 9 . 291 

Nickelic ammonium tridecamolybdate, 11. 

602 

tungstate, 11. 802 

barium tungstate, 11. 802 

chloride, 16. 422 

cobaltic ferric oxide, 14. 686 

fluoride, 15. 406 

oxide, 16. 373, 392 

hexahydrate, 15. 393 

hydrates, 15. 392 

preparation, 15. 392 

properties, 16. 393 

tetrahydrate, 15. 393 

sulphate, 16. 478 

Nickelin, 16. 208, 210 
Nickeline, 9 . 4 ; 16. 6 
Nickelkies, 16. 435 
Nickelodomeykite, 9 . 63 
Nickelosic oxide, 15. 373, 391 
sulphide, 16. 442, 447 
Nickelous acetylide, 6. 901 

aluminium hydrosulphate, 15. 476 

amminobromide, 15. 428 

ammonium beryllium fluosulphate, 15. 

475 

cobaltous sulphate, 15. 478 

decamolybdate, 11. 598 

diamminomolybdate, 11. 576 

onnoamolybdato, 11. 597 

ferrous sulphate, 15. 477 

henitricontamolybdate, 11. 604 

hexadecamolybdate, 11. 603, 604 

magnesium sulphate, 15. 475 

manganous sulphate, 16. 477 

— pentasulphate, 16. 468 

tetratricontamolybdate, 11. 604 

zinc sulphate, 16. 476 

beryllium sulphate, 15. 475 

— heptahydrate, 16. 475 

— hexahydrate, 15. 475 

tetrahydrate, 16. 475 

bisethylenediaminochloride, 15. 417 

bromide, 15. 425 

dihydrate, 15. 426 

enneahydrate, 16. 426 

hexahydrate, 15. 426 

cadmium sulphate, 16. 476 

caesium disulphate, 15. 472 

hexahydrate, 15. 472 

carbide, 5. 901 

ceric decafluoride, 15. 405 

chromic hydrosulphate, 16. 477 

pentafluoride, 15. 405 

cobaltous sulphate, 15. 477 

■ copper dihydropentasulphate, 15. 474 

dioxysulphate, 16. 474 

trioxydisulphate, 15. 474 

dodeoahydrate, 15. 474 

trisulphate, 16. 473 

dihydrate, 16. 473 

henicosihydrate, 16. 473 

heptahydrate, 16. 473 

trihydrate, 15. 473 

diamminobromide, 16. 428 

diamminoiodide, 16. 432 

diamminomolybdate, 11. 575 

diaquotetrapyridine fluoride, 15. 404 

dihydrazinobromide, 16. 428 


Nickelous dihydroxybrophosphoryltrichlor- 

ide, 8. 1026 

enneaoxy diiodide, 15. 431 

ferric fluoride, 15. 406 

hydrosulphate, 15. 477 

ferrite, 13. 925 

ferrous hydrosulphate, 15. 477 

sulphate, 15. 477 

fluoride, complex salts of, 15. 404 

hexaiodoplumbite, 7. 779 

hexamminobromide, 15. 427 

hexamminoiodido, 15. 432 

hexamminomolybdato, 11. 575 

hydrazine tetrabromide, 15. 428 

hydroxide, 15. 383 

colloidal, 15. 384 

iodide, 16. 430 

lithium sulphate, 15. 472 

magnesium sulphate, 15. 475 

molybdate, 11. 575 

pentahydrate, 11. 575 

nitrate, 16. 487 

dihydrato, 15. 487 

enneahydrate, 15. 487 

hexahydrate, 15. 487 

tetrahydrate, 15. 487 

nitrite, 8. 511 

oxide, 15. 373, 374 

paratungstate, 11. 820 

pernickelite, 15. 396, 401 

potassium, 15. 396, 400 

sodium, 15. 396, 400 

phenylenediaminochloride, 15. 417 

potassium beryllium fluosulphate, 15. 

475 

cobaltous suliihato, 15. 478 

ferrous sulphate, 15. 477 

hexadecamolybdate, 11. 604 

magnesium suli)hatc, 15. 475 

manganous sulphate, 15. 477 

zinc sulphate, 15. 476 

quater-o-phenylenediaminochloride, 

15. 417 

quaterpyridinochloride, 15. 417 

sodium diBulphate, 15. 472 

hexamolybdate, 11. 594 

sulphate, 15. 453 

hexahydrate, 15. 455 

a, 16. 455 

j8, 15. 455 

heptahydrate, 15. 453 

monohydrate, 15. 454 

sulphide, 15. 436 

thallous disulphato, 15. 476 

trihydrazinobromido, 15, 428 

trimolybdato, 11. 590 

tris-ao'-dipyridylcarbonate, 15. 484 

trisbutylenediaminochlorido, 15. 417 

trisethylenediaminochloride, 15. 417 

trispropylenediaminochloride, 15. 417 

zinc sulphate, 16. 476 

Nickelovanadium, 9 . 726 
Nickelspiessglanzerz, 9 . 555 
Nickelspiossglaserz, 9 . 555 
Nickelwismuthglanz, 9 . 696 ; 15. 447 
Nicoline bromoplatinate, 16. 376 
Nicomelane, 15. 6 
Nicop 3 rrite, 15. 6, 444 
Niebeckite, 6 . 391 
Niello work, 8. 447 
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Nigrica fabilis^ 5. 713 
Nigrine, 7. 2, 30 
Nigrum, 7. 99 
Nihil, 11. 484 
Nihilum album, 4. 606 
Niobates, aee Columbates 
Niobite, 9. 839, 868, 906 ; 12. 530 
Niobium {see Columbiurn), 9. 837 
Nipponium, 7. 177 ; 11. 485 
Niton, 4. 95, 96, 127 ; 7. 889 

properties, chemical, 4. 101 

physical, 4. 99 

rapid decay, 4. 105 

Nitramidates, 8. 269 
Nitramide, 8. 268, 382 
Nitratin, 2. 802 
Nitratochabazite silver, 6. 733 

thallium, 6. 733 

Nitratodiaquotriammines, 11. 403 
Nitratopentammines, 11. 403 
Nitratopentasulphuric acid, 8. 572, 691 
Nitratosilicic acid, 6. 345 
Nitratosodalites, 6. 583 
(di)nitratosulphato-octosulphuric acid, 8. 

691 

Nitratosulphuric acid, 8. 691 
Nitre, 2. 419 

basin, 2. 803 

beds, 2. 808 

cake, 2. 667 

cubic, 2. 808 

meal, 2. 807 

— prismatic, 2. 808 

plantations, 2. 808 

rhombohedral, 2. 808 

volatile, 1. 56 

Nitric acid, 8. 655, 656 ; 13. 612, 615 

action on metals, 8. 589 

by oxidation ammonia, 8. 207 

composition, 8. 563 

fuming, 8. 563 

hydrates, 8. 563 

monohydrate, 8. 565 

nitroxyl, 8. 564 

phlogisticated, 8. 464 

preparation, 8. 558 

properties, chemical, 8. 682 

physical, 8. 668 

trihydrate, 8. 565 

anhydride, 8. 661 

ferment, 2. 807 

oxide, 8. 417, 418 ; 18. 612 

hydrate, 8. 306 

preparation, 8. 418 

properties, chemical, 8. 427 

physical, 8. 419 

solubility, 8. 423 

sulphuric acid, 13. 615 

Nitrides, 8. 97 

Nitrilodiphosphoric acid, 8. 714 
Nitrilodithiophosphoric acid, 8. 726 
Nitrilohydroxydisulphonates, 8. 672 
Nitrilohydroxydisulphonic acid, 8. 672 
Nitrilosulphates, 8. 667 
Nitrilosulphinic acid, 8. 667 
Nitrilosulphonates, 8. 667 
Nitrilosulphonic acid, 8. 666, 667 
Nitrilotrimetaphosphoric acid, 8. 720 
Nitrilotrisulphonates, 8. 680 
Nitrilotrisulphonio acid, 8. 680 


Nitrites, 8. 470 

analytical reactions, 8. 464 

constitution, 8. 466 

preparation, 8. 456 

properties, A 469 

(di )nitritodichlorodiammlnocobaltiates, 8. 
610 

(di)nitritodimethylglyoximinocobaltiates, 

8. 610 

(di)nitritodimethylglyoximinocobaltio acid, 
8. 510 

Nitritopentammines, 11. 403 
Nitritoperosmous acid, 16. 728 
Nitritosulphamide, 8. 660, 662 
m-nitroanilinium chloropalladite, 15. 670 
o-nitroanilinium chloropalladite, 15. 670 
p-nitroanilinium chloropalladite, 15. 670 
Nitrobacterine, 8. 360 
Nitrocalcite, 3. 623, 849 
Nitrocellulose, 2. 829 
Nitrocobalt, 8. 546 
Nitrocopper, 8. 544 

Nitrogen, 1. 69; 8. 360; 11. 611; 15. 
151 

absorption coeff., 8. 75 

activated, 8. 85 

allotropic, 8. 58, 83 

a-, 8. 68 

j3-, 8. 68 

1-, 8. 58 

1I-, 8. 58 

amminotriiodide, 8. 607 

and COa, 6. 32 

antimonide, 9. 409 

arsenide, 9. 69 

atomic disintegration, 8. 95 

number, 8. 95 

weight, 8. 94 

bromide, 8. 605 

carbide, 5. 887 

chloride, 8. 599 

cycle, 8. 361 

diamminotetrasulphide, 8. 628 

dibromopentasulphide, 8. 627 

dioxide, 8. 382 

discovery, 8. 46 

disruption of atom of, 4. 162 

disulphide, 8. 629 

electronic structure, 8. 96 

fixation by direct oxidation, 8. 366 

electric discharges, 8. 367 

Birkeland and 

Edye, 8. 374 

Island, 8. 376 

Kowalsky and 

Moscicky, 8. 
375 

Pauling, 8. 376 

SchOnherr, 8. 376 

Scott, 8. 376 

organisms, 8. 357 

halides, 8. 598 

hexabromotetrasulphide, 8. 627 

hexoxide, 8. 383, 630 

hydrotetrasulphatopentoxide, 10. 346 

iodide, 8. 605 

in air, 8. 3 

isopentoxide, 8. 630 

— isotopes, 8. 96 

manufacture from liquid air, 1. 874 
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Nitrogen, manufacture from liquid air, 
Claude’s pro- 
cess, 1. 875 

Linde’s process, 


1. 874 


mercury compounds, 4 . 786 

molybdenum tetrasulphopentachlo- 

ride, 11. 626 

— — monotelluride, 11. 68 

monoxide, 8. 382 

— — occurrence, 8. 46 

oxides, 8. 382 

in air, 8.11 

oxysulphides, 8. 631 

pentasulphide, 8. 630 

pentoxide, 8. 382, 651 

peroxide, 8. 629, 630 

constitution, 8. 546 

hydrated, 8. 640 

properties, chemical, 8. 636 

physical, 8. 531 

persulphide, A 629 

phosjDhide, 8. 861 

— — preparation, 8. 48 

properties, chemical, 8. 79 

physical, 8. 63 

selenido, 10. 788 

solubility, 8. 76 

stannic chlorosulphide, 7. 444 

oxychloride, 7. 446 

trioxychloride, 7. 446 

sulphide, 8. 624 

sulphides, 8. 624 

sulphonitrate, 8. 630 

tetrachlorododecasulphido, 8. 627 

tetrachlorotetrasulphide, 8. 627 

tetrasulphide, 8. 624 

blue allotrope, 8. 626 

tetroxide, 8. 382, 629, 630 

titanium hexachlorotetrasulphide, 7. 

77 


sulphotetrachloride, 7. 84 

sulphotrichlorido, 7. 84 

trihydrazinide, 8. 339 

trihydrotrinitride, 7. 761 

trioxide, 8. 449 

properties, chemical, 8. 462 

physical, 8. 450 

tungsten tetrachlorotetrasulphide, 11. 

843 


valency, 8. 89 

Nitrog^ne, 8. 46 

Nitroglauberite, 2. 691, 803, 816 
Nitroglycerol, 2. 829 
Nitrohydrochlorio acid, 8. 618 
Nitrohydroxylamio acid, 8. 682 
Nitrohydroxylaminic acid, 8. 306 
Nitroiron, 8. 646 
Nitromagnesite, 4 . 262, 379 
Nitromuriatic acid, 8. 618 
Nitron, 8. 419 ; 5. 1 

bromoiridate', 16. 777 

Nitronamblygonite, 5. 367 
Nitronickel, 8. 646 
Nitronium hydrosulphate, 8. 667 

oxyperchlorate, 8. 667 

perchlorate, 8. 667 

pyrosulphate, 8. 667, 703 

Nitrosic acid, 8. 640 
Nitrosisulphonic acid, 8. 692 


Nitrosodiethylammonium bromosmate, 15. 

723 

Nitroso-iodic acid, 2. 291 ; 8. 621 
Kitrosonitrogen trioxide, 8. 383 
Nitrosulfure de fer, 8. 440 

et de sodium, 8. 440 

Nitrosulphates, 8. 687 
Nitrosulphinic acid, 8. 666 
Nitrosyl, 8. 300 

bromide, 8. 619 

chloride, 8. 612 

aluminium, 8. 617 

antimonic, 8. 617 

bismuth, S. 617 

copper, 8. 617 

cuprous, 8. 617 

ferric, 8. 617 

manganese, 8. 617 

mercuric, 8. 617 

plumbic, 8. 61 7 

stannic, 8. 617 

thallous, 8. 617 

titanic, 8. 617 

chloroanhydrosulphite, 10. 346 

dibromide, 8. 620 

ferrous hydrophosphate, 14. 397 

fluoride, 8. 612 

fluosulphonate, 8. 612 

halides, 8. 612 

perchlorate, 2. 401 ; 8. 453, 617 

persulphate, 8. 541 

silver, 8. 412 

sulphonic acid, 8. 692 

sulphur trioxide, 8. 434 

~~ — sulphuric acid, 8. 696, 698 

tribromido, 8. 621 

(di)nitrosyl titanium hexachloride, 7. 84 
nitrosylarsenic acid, 8. 435 
nitrosyldiethylammonium bromoplatinato , 
16. 375 

nitrosyldi-iso-butyl-ammonium bromoidati- 
nate, 16. 375 

nitrosyldimothylammonium bromoplati- 
nate, 16. 375 

nitrosyldipropylbromoplatinate, 16. 375 
nitrosylnitroxylpyrosulphuryl, 8. 703 
nitrosylphosphoric acid, 8. 435 
(mono)nitro8ylpyrosulphuric acid, 8. 703 
(di)nitrosylpyrosulphuryl, 8. 702 
Nitrosylpyrosulphyl, 8. 703 
Nitrosylseleni(; acid, 8. 696 
Nitrotolueno, 2. 829 
Nitrotyl, 8. 306 

Nitrous acid, 8. 454, 455 ; 18. 615 

air, 8. 529 

analytical reactions, 8. 464 

constitution, 8. 466 

preparation, 8. 455 

properties, 8. 459 

air, 8. 417 

dephlogisticated, 8. 385 

ferment, 2. 807 

oxide, 8. 382, 386 

and COg, 6. 32 

hexahydrated, 8. 391 

physiological action, 8. 399 

properties, chemical, 8. 393 

physical, 8. 387 

solubility, 8. 391 

turpeth, 4 . 989 
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Nitroxan, 8. 212 
Nitroxyl amide, 8. 268, 382 

bromide, A 623 

chloride, 8. 623 

fluoride, 8. 623 

halides, 8. 622 

iodide, 8. 623 

oxide, 8. 662 

tetrantiinonyltetrachloride, 9. 476 

(di)nitroxyl dinitric acid, 8. 542 

selenyl, 8. 696 

Nitroxylphosphoric acid, 8. 642 
Nitroxylsulphonates, 8. 699 
Nitroxylsulphonic acid, 8. 696, 698 

anhydride, 8. 699 

Nitroyl, 8. 306 

hydrate, 8. 307 

(di)nitroyl, 8. 306 
Nitrozone, 8. 88 
Nitrum, 2. 419 ; 5. 1 

flarnmans, 2. 829 

vitriolatum, 2. 656 

Nitryl bromide, 8. 623 

chloride, A 623 

fluoride, 8. 623 

halides, 8. 622 

iodide, 8. 623 

Nivenite, 7. 491 ; 12. 5, 50 
Nix alba, 4. 506 

stibii, 9 . 378 

Nixes’ ore, 15. 1 
Nobel metal, 8. 525 
Nobilite, 8. 494 ; 11, 114 
Nocerino, 2. 2 
Nocerite, 8. 623 ; 4. 252 
Noctiluca aorea, 8. 730 

consistons, 8. 730 

eonstans, 8. 730 

glacialis, 8. 730 

guimiiosa, 8. 730 

Noegite, 7. 100 
Noheet metal, 7. 607 
Nohlite, 6. 616 ; 9 . 839 ; 12. 5 
Noir d’acetylene, 5. 762 

de fume, 5. 751 

jdatine, 16. 48 

vigne, 5. 749 

Nomenclature chemistry, 1. 114 

chemist’s, evolution, 1. 119 

Werner’s, 1. 209 

Non-corrosive steels, 18. 606 

metals, 1. 248 

polarized molecules, 4. 187 

valence, 1. 206 

Nonproductive energy, 1. 721 
Nontronite, 6. 906 ; 12. 630 
Nora minera plumbi, 11. 290 
Noralite, 6. 821 
NordenskiOldine, 5. 105 
Nordenskioldite, 5. 106 
NordenskjOldine, 7. 283, 419 
NordenskjOldite, 6. 404 
Nordhausen sulphuric acid, 10. 351 
Nordmarkite, 6. 909 ; 12. 530 
Norerde, 7. 99 
Noria, 7. 99 
Noric acid, 12. 499 
Norite, 5. 760 
Norium, 7. 99 
Normal liquids, 1. 866 


Normal salts, 1. 387 

steel, 12. 676 

valencies, 4. 178, 179 

Normalgluhen, 12. 674 
Normaline, 6. 736 
Northupite, 4. 368 
Norton, T., 1. 48 
Nosean, 6. 680, 584 

hydrate, 6. 685 

Nosian, 6. 584 
Nosine, 6. 684 

Notation crystals. Miller’s system, 1. 614 

Noumeaite, 6. 933 ; 15. 6 

Noumeite, 6. 933 ; 15. 6 

Novak’s shaft furnace, 4. 701 

Novarsenobillon, 9 . 40 

Nucleus theory, 1. 218 

Niimberg gold, 5. 234 

Null- valency, 4. 176 

Number co-ordination, 8. 235 

of molecules per c.c., 1. 753 

Polar, 1. 211 

Numbers, atomic, 4. 38 
Numeite, 6. 933 
Numerical prefixes, 1. 117 
Numite, 15. 6 
Nussicrite, 7. 883 
Nuttalite, 6. 763 


O 

Oatremer jaune, 11. 273 
Obach’s formula, 1. 835 
Oblique extinction, 1. 608 
Obriza, 8. 625 
Obrussa, 8. 301, 525 
Obryza, 3. 525 
Observation, 1. 6 
Occlusion, 1. 306 
Oceanium, 7. 2 
Ochra cobalt nigra, 12. 266 

cobalti rubra, 9 . 228 

nativa, 13. 885 

Wismuthi, 9 . 646 

Ochran, 6. 472 
Ochre, 12. 530 

brown, 13. 886 

burnt, 13. 782 

chrome, 6. 865 

mortiale bloue, 14. 390 

red, 13. 874 

vanadium, 8. 127 

Ochrematite, 11. 488 
Ochres, 18. 885, 887 
OchrOite, 5. 607 
Ochroite, 5. 496, 501 ; 9 . 343 
Ochrolite, 7. 491 ; 9 . 606 
Octachlorosilicopropane, 6. 960 
Octachlorotrisilane, 6. 960 
Octahedrite, 7. 2, 30 
Octahedrites, 12. 528 
Octaves, law of, 1. 262, 264 
Octazone, 8. 329 

Octerohexaphosphoric acid, 8. 992 
Octibbehite, 12. 630 ; 15. 4, 6, 256 
Ootobromosilicopropane, 6. 981 
Octobromotrisilane, 6. 981 
Octochloromolybdous acid, 11. 618 
Octochloropropane, 8. 972 
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Octochlorotetraailane, 6. 975 

Octochlorotrisilane, 6. 216, 972 

Octocosivanadates, 9 . 202 

Octodecatimgstic arsenic acid, 11. 832 

Octodecavanadates, 9 . 202 

Octohydroctosiltridecoxane, 6. 232 

Octometaphosphates, 8. 989 

Octometaphosphoric acid, 8. 989 

Octomolybdates, 11 . 582, 595 

Octomolybdic acid, 11. 548 

Octovanadates, 9 . 202 

Octovanadatohexadecatungstic acid, 9 . 785 

Odontolite, 5. 368 

Oedolite, 6. 718 

Oerstedite, 0 . 847 ; 7 . 100 

Oersted’s reaction, 5. 313 

Oetotungstates, 11. 773 

Oeuil de chat, 6. 139 

Ofia Helmonti, 2. 800 

Offretite, 6. 729 

Ohm, 1. 963 

Oildag, 5 . 753 

Oisanite, 6. 721 ; 7 . 30 

Okenite, 6. 360, 361 

Olafite, 6. 663 

Olata pina, 3. 304 

Old Nick’s Copper, 15. 1 

Oleic acid, 18. 615 

Oleum, 10 . 351 

glaciale vitroli, 10 . 332 

silicum, 6. 135 

sulphuris, 10 . 332 

vini, 2. 21 

Oligiste, 13. 775 
Oligoclase, 6. 662, 693 

baryta, 6. 707 

microcline, 6. 664 

strontia, 5. 707 

Oligonite, 12 . 150 ; 14 . 355, 369 
Oligonspath, 14 . 355 
Oligosiderites, 12 . 523 
Oliveiraite, 7. 56, 100 
Olivenerz strahligos, 9 . 161 
Olivenite, 8. 8 ; 9 . 5, 159 
Olivine, 6. 385 ; 12 . 530 ; 15 . 9 

Lime-, 6. 386 

peridote, 6. 385 

titano-, 6. 846 

Ollacherite, 6. 607 
Ollae fossiles, 6. 512 
Ol-salt, 14 . 672 
Oltremare giallo, 11 . 273 
Oinphacite, 6. 818 
Omphazite, 6. 818 
Oncophyllite, 6. 607 
Ondanique, 12 . 853 
One Thing, 1 . 48 
Oneyite, 12 . 530 ; 18 . 877 
Ongoite, 6. 622 
Onkoite, 6. 622 
Onocsine, 6. 606 

Onofrite, 4. 697 ; 10. 694, 780, 919 
Ontariolite, 6. 763 
Onyx, 6. 139 

marble, 3. 815 

Oolitic limestone, 8. 815 

ore, 5. 249 ; 18. 775 

Oosite, 6. 619, 812 
Opacity X-rays, specific, 4. 33 
Opal, 6. 300, 141 


Opal fire, 6. 141 

glass, 6. 141 

iron, 6. 141 

jasper, 6. 141 

milk, 6. 141 

mother-of-pearl, 6. 141 

wax, 6. 141 

Opalescence of gases, 1. 166 

critical, 1. 166 

Opalus, 6. 141 
Open-hearth steel, 12 . 653 
Opherot, 7 . 484 
Ophiolite, 6. 422 
Ophites, 6. 420 
Opsimose, 6. 896 
Optic axes, 1 . 607 
Optical activity, 1 . 608 

constants and isomorphism, 1. 658 

emptiness, 1. 768 

Tyndall’s test, 1 . 768 

extinction, 2. 155 

angle of, 1. 608 

Or, 8. 296 

des chats, 6. 604 

graphique, 11. 1 

gris lamelleux, 11. 114 

Orange borrite, 14 . 167 
Orangeite, 7 . 896 
Oranges, 13 . 615 
Orangite, 7 . 175, 185 ; 12 . 6 
Oranite, 6. 695 
Ordinary ray, 1 . 607 
Ore, 3. 5 

ball-metal, 7 . 475 

fahl, 8. 7 

horsefiesh, 8. 7 

— ■ livery copper, 3. 117 

peacock, 3. 7 

potter’s, 7 . 781 

ruby, 3. 7 

tile, 3. 117 

tinder, 7. 491 

Oroide, 4 . 671 

Ores, concentration of, 3. 22 

electrostatic separation, 3. 22 

flotation, 8. 22 

8 - 22 

magnetic separation, 3. 22 

Organic liquids and CO 2 , 6. 32 
Orichalcum, 4 . 398, 399, 400 
Orientite, 6. 895 
Orileyite, 9 . 64 ; 12 . 530 
Orloff diamond, 5. 711 
Omithite, 3 . 623, 866 
Orpiment, 9 . 1, 4 
Orthite, 6. 722 ; 7 . 897 ; 12 . 6 

allanite, 7. 185 

Orthites epidote, 5. 510 
Orthoantimonic acid, 9 . 443 
Orthoantimonious acid, 9 . 429 
Orthoarsenatomolybdic acid, 9 . 206 
Orthoarsenic acid, 9 . 141 
Orthobismuthous acid, 9 . 650 
Orthoboric acid, 5. 47, 48 

preparation, 5. 49 

Orthocarbonates, 6. 72 
Orthocarbonic acid, 6. 72 
Orthochlorite, 12. 530 
Orthochlorites, 6. 622 
Orthochloroantimonic acid, 9 . 490 
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Orthochromic acid, 11. 240, 302 
Orthochromites, 11. 196 
Orthoehromous acid, 11. 196 
Orthoclase, 6. 662 ; 7. 897 

ferric, 6. 662 

Orthodiphosphoric acid, 8. 948 
Orthodisilicic acid, 6. 310 
Orthodivanadic acid, 9 . 758 
Orthoferric acid, 13. 905 
Orthoferrites, lA 905 
Orthohexaphosphorio aeid, 8. 991 
Orthohypophosphoric acid, 8. 928 
Orthoiodic acid, 2. 322 
Orthomanganous acid, 12. 23 J 
Orthornolybdic acid, 11. 547 
Orthoperiodic acid, 2. 386 
Orthophosphates, 8. 966 
Orthophosphimic acid, 8. 716 
Orthophosphoric acid, 8. 947, 948 

action of heat, 8. 961 

properties, chemical, 8. 962 

chloride, 8. 1019 

Orthoplumbic acid, 7. 685 
Orthopyrophosphoric acid, 8. 948 
Orthopolyvanadic acid, 9 . 758 
Orthose, 6. 662 

Orthosilioic acid, 6. 293, 294, 308 
Orthostannic acid, 7. 408 
Orthosulpharsenic acid, 9 . 315 
Orthosulpharsonious acid, 9 . 289 
Orthosulphoantimonious acid, 9 . 532 
Orthosulphoctoantimonious acid, 9 . 632 
Orthosulphosilicic acid, 6. 987 
Orthosulphotetrantimonious acid, 9 . 632 
Orthosulphotetrarsenious acid, 9 . 289 
Orthosulphoxylic acid, 10. 165 
Orfchosulphuric acid, 10. 357 
Orthosulphurous acid, 10. 238 
Orthotelluric acid, 11. 83, 87, 88 
Orthotetrarsenious acid, 9 . 117 
Orthothiocarbonic acid, 6. 119 
Orthothiophosphoric acid, 8. 1062 
Orthotitanic acid, 7. 39 
Orthotungstic acid, 11. 764 
Orthozirconic acid, 7. 128 
Oruetite, 11. 2, 60 
Orvillite, 6. 844 ; 7. 100 
Oryzite, 6. 766 
Osannito, 6. 917 ; 12. 530 
Osman, 15. 727 
Osman-osmic acid, 15. 727 
Osmelite, 6. 366 
Osmiamic acid, 15. 727 
Osmic acid, 15. 706, 707 

barium sulphide, 10. 324 

hexathiocarbamidohydroxytrichloride, 

15. 718 

potassium decasulphide, 10. 324 

tetradecasulphite, 10. 326 

silver sulphide, 10. 324 

Osmichlorides, 15. 718 

Osmious potassium dihydropentasulphite, 
10. 324 

sulphite, 10. 324 

Osmiridium, 15. 686, 761 ; 16. 6 
Osmium, 15. 686 ; 16. 1, 3 

amalgam, 15. 697 

ammonium dodecachloride, 15. 720 

analytical reactions, 15. 697 

— atomic disruption, 15. 702 


Osmium atomic number, 15. 702 

weight, 15. 700 

black, 15. 690 

blue oxide, 16. 703 

bromides, 15. 722 

catalysis by, 1. 487 

chlorides, 16. 716 

cobalt alloys, 16. 697 

colloidal, 15. 690 

copper alloy, 15. 697 

crystalline, 15. 690 

diamminodihydroxide, 15. 703 

dichloride, 15. 716 

dihydroxide, 15. 702 

diiodide, 15. 724 

dioxide, 15. 703 

colloidal, 15. 704, 705 

dihydrate, 16. 704 

monohydrate, 16. 704 

pentahydrate, 16. 704 

disolenide, 10. 802 

disulphate, 15. 726 

disulphide, 15. 725 

ditelluride, 11. 66 

electronic structure, 15. 702 

explosive, 16. 690 

extraction, 16. 687 

films, 16. 690 

fluorides, 15. 714 

gold alloy, 15. 697 

hemipentasulphide, 15. 728 

hemitrioxide, 15. 703 

hydrated, 15. 703 

hexachloride, 16. 720 

hexafluoride, 15. 716 

hexathiocarbarnidotrichlorido, 15. 717 

hydrosol, 15. 690 

hydroxytriohlorido, 15. 720 

iodides, 15. 724 

iridium alloys, 15. 747, 751 

iron alloys, 15. 697 

isotopes, 16. 702 

lithium alloy, 16. 697 

mercury alloy, 15. 697 

monoselenide, 10. 802 

monotelluride, 11. 65 

monoxide, 15. 703 

hydrated, 16. 702 

nickel alloys, 16. 697 

nitrate, 15. 727 

nitrite, 16. 728 

nitrogen compounds, 16. 727 

occurrence, 16. 686 

octochloride, 15. 721 

octofluoride, 16. 714 

oxides, 15. 702 

oxychloride, 16. 718 

oxydiamminochloride, 16. 720 

oxydiamminodihydroxide, 15. 704 

oxydiamminonitrate, 15, 727 

oxydiamminosulphate, 15. 726 

oxydihydrosulphide, 15. 726 

oxyfluoride, 15. 716, 722 

oxyiodide, 16. 726 

oxysulphide, 16. 726 

palladium alloys, 16. 697 

phosphide, 8. 861 

physiological action, 15. 698 

platinum alloys, 16. 226 

iridium alloys, 16. 228 
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Osmium platinum palladium alloys, 16. 226 

potassium disulphite, 10. 324 

dodecachloride, 15. 720 

preparation, 16. 687 

properties, chemical, 15. 696 

physical, 16. 691 

rhodium alloys, 16. 697 

ruthenimn aUoys, 16. 697 

sesquioxide, 16. 702 

silver alloy, 16. 697 

sodium dodeo€U3hloride, 16. 720 

sulphite, 10. 325 

solubility of hydrogen, 1. 307 

sulphates, 15. 726 

sulphide, 15. 726 

sulphides, 15. 725 

tetrabromide, 15. 722 

tetrachloride, 15. 717 

tetrafluoride, 16- 716 

tetrahydroxide, 16. 704 

tetraiodide, 16. 724 

tetrasulphide, 15. 725 

tetroxide, 15. 707 

solubility of hydrogen, 1. 308 

tribromide, 15. 722 

tricarbonyldichloride, 15. 716, 717 

trichloride, 16. 716 

trioxide, 15. 705 

uses, 15. 699 

valency, 15. 700 

zinc alloy, 16. 697 

Osmochlorides, 15. 717 
Osmondite, 12. 841 
Osmosis, 1. 539 

negative, 1. 541 

positive, 1. 541 

reversed, 1. 541 

Osmotic pressure, 1. 538 

abnormal, 1. 990 

and boiling point, 1. 568 

concentration, 1. 543 

freezing point, 1. 568 

gag laws, 1. 543 

heat of solution, 1. 647 

ionization, 1. 990 

solubility, 1. 569 

temperature, 1. 545 

vapour pressure, 1. 550 

chemical theory, 1. 670 

colloids, 1. 774 

electromotive force, 1. 1020 

gas analogy hypothesis, 1. 557 

general formula, 1. 662 

solution pressure hypothesis, 1. 

558 

surface tension hypothesis, 1. 660 

theories of, 1. 567 

vapour pressure hypothesis, i. 

558 

pressures abnormal, 1. 570, 673 

Osmous sulphate, 15. 726 

sulphite, 16. 726 

Osmund furnace, 12. 582 
Osmyl, 16. 706 

ammonium bromide, 15. 724 

chloride, 16. 721 

oxybromide, 16. 724 

oxydichloride, 15. 721 

barium nitrite, 16. 729 

oxynitrite, 15. 729 


Osmyl hydroxide, 16. 705 

oxysalts, 15. 705 

potassium bromide, 16. 724 

chloride, 15. 721 

dihydrate, 15. 721 

nitrite, 16. 729 

oxydichloride, 16. 721 

oxynitrite, 16. 729 

silver oxynitrite, 15. 729 

sodium oxynitrite, 15. 729 

strontium oxynitrite, 15. 729 

tetramminochloride, 15. 721 

tetramminochloroplatinate, 16. 721 

tetramminohydroxide, 15. 706 

tetramminonitrate, 16. 727 

tetramminonitrite, 15. 729 

tetramminosulphate, 16. 726 

Osteolite, 3. 623, 896 
Ostranite, 6 . 857 ; 7 . 100 
Ostranium, 7 . 99 
Ost’s solution, 3. 273 

Ostwald and Walden’s basicity rule, 1. 

1002 

Ostwald’s dilution law, 1. 992 

law of successive reactions, 2. 37 1 

Otavite, 4 . 409, 647 
Ottrelite, 6. 620 ; 12. 150, 530 
Oustite, 12. 267 
Oiitremer, 6. 586 
Ouvarofiito, 6. 866 
Ouvarovite, 6. 714 
Ouwarovite, 6. 866 
Overgrowths, 1. 661 
Overvoltage, 1. 333 
Owarowite, 6. 866 
Owenite, 6. 622 
Owyheeite, 9. 554 

Oxalatobisethylenodiamines, 11, 406 
Oxalatofluoanthnonites, 9. 466 
Oxalatosodalite, 6. 583 
Oxalatotetrammines, 11. 40.5 
Oxalatotriarnminocbromic acid, 11. 409 
Oxalic acid, 13. 613, 615 
Oxalite, 12. 530 
Oxhaverite, 6. 368 
Oxidation, 1. 64, 69, 117, 210 

process gold refining, 3. 507 

Oxide, 1. 69 

of copper, black, 3. 7 

red, 3. 7 

Oxides, 1. 117, 374, 393 ; 9. 589 

amphoteric, 1. 394 

condensed, 7 . 224 

heat of formation, 1. 374 

higher, 1. 268 

intermediate, 1. 394 

preparation, 1. 374 

Oxidized ores, 9. 589, 715 
Oxidizing fusion, 3. 26 
Oximidosulphonates, 8 . 673 
Oximidosulphonic acid, 8 . 672 
Oxiodic acid, 2. 293 
Oxoferrite, 13. 704 
Oxolith, 2. 253 
Oxomonosilane, 6. 234 
Oxomonosiloxane, 6. 234 
Oxonium hydroxide, 1. 920 

salts, 1. 919 

Oxozone, 1. 899 
Oxyacids, 1. 386 
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Oxyacids of chlorine substitution of bromine, 
2. 385 

iodine, 2. 386 

sulphur structure, 10. 178 

Oxyalumina, 5. 271 
Oxyammonia, 8 . 280 
Oxyapatite, 3. 904 
Oxyaustenites, 13. 702, 704 
Oxybromides, 11. 109 
Oxychlorides, 12. 380 

Oxychlorine acids, thermochemistry, 2. 379 
Oxychloroiodure de plomb, 7. 768 
Oxycobaltammine nitrate, 14. 843 
Oxycobaltiac salts, 14. 672 
Oxyde d’azote, 8 . 418 

de plomb sur oxyg^ne, 11. 122 

manganese argontin, 12. 266 

Oxydecammines, 11. 408 
Oxydimercuriammonium amidonitrate, 4. 

1000 

ammonium dichromate, 11. 342 

chloride, 4. 867 

chromate, 11. 284 

fluoride, 4. 796 

iodide, 4. 924 

morcuriammonium nitrate, 4. 1000 

sulphate, 4. 979 

mercuric oxyquadrichromate, 11. 284 

oxytrimorcuriammonium sulphate, 4. 

980 

sulphate, 4. 977, 979 

Oxydimorcuric arnidochloride, 4. 787 
Oxydisiline, 6. 232 
Oxyferrites, 13. 702, 704 
Oxyfluomolybdatos, 11. 612 
Oxyfluopormolybdatos, 11. 614 
Oxyfluopertitanatea, 7. 68 
Oxygen, 1. 69 ; 11. 368 

absorption by solids, 1. 370 

active, 1. 926 

allotropic forms, 1. 366 

atomic, 1. 366 

weight, 1. 380 

boiling point, 1. 365 

combustion, 1. 374 

calcium, 1. 374 

charcoal, 1. 374 

in, 1. 373 

iron, 1. 374 

magnesium, 1. 374 

phosphorus, 1. 374 

sodium, 1. 374 

sulphur, 1. 374 

critical pressure, 1. 365 

temperature, 1. 365 

volume, 1. 365 

crystals of, 1. 366 

detection, 1. 380 

determination, 1. 380 

diameter molecule, 1. 363 

dielectric constant, 1. 369 

diffusion coefficient, 1. 371 

discharge potential, 1. 368 

discovery, 1. 344 

dispersion, 1. 366 

electrode, 1. 368 

entropy, 1. 365 

free path, 1. 363 

in air, 8 . 3 

index refraction, 1. 366 


Oxygen ionizing potential, 1. 368 

iron carbon, 12. 621 

hydrogen system, 12. 630 

hydrogen-carbon system, 12. 630 

iron system, 12. 619 

latent heat fusion, 1. 366 

vaporization, 1. 365 

liquid absorption fluorine, 1. 371 

nitrogen, 1. 371 

magnetic moment, 1. 369 

susceptibility, 1. 369 

manufacture from liquid air, 1. 874 

Claude’s process, 1. 

875 

Linde’s process, 1. 874 

melting point, 1. 366 

number molecules in gas, 1. 363 

occurrence, 1. 351 

overvoltage, 16. 110 

oxidization potential, effect of hydro- 
gen peroxide, 1. 930 

physiological effects, 1. 378 

preparation, 1. 352 

pv-curves, 1. 364 

quadri valency, 1. 919 

rate of solution in water, 1. 369 

relative density, 1. 363 

solubility, 1. 369 

acetone, 1. 370 

acids, 1. 369 

■ ammonium chloride, 1. 370 

barium chloride, 1. 370 

blood, 1. 370 

cjBsium chloride, 1. 370 

calcium chloride, 1. 370 

ethyl alcohol, 1. 370 

lithium chloride, 1. 370 

magnesium chloride, 1. 370 

methyl alcohol, 1. 370 

petroleum, 1. 370 

potassium bromide, 1. 370 

chloride, 1. 370 

cyanide, 1. 370 

hydroxide, 1. 369 

iodide, 1. 370 

nitrate, 1. 370 

sulphate, 1. 370, 379 

rubidium chloride, 1. 370 

sea-water, 1. 370 

sodium bromide, 1. 370 

chloride, 1. 370 

hydroxide, 1. 370 

sulphate, 1. 370 

sugar, 1. 370 

sulphuric acid, 1. 369 

water, 1. 369 

specific cohesion, 1. 364 

* heat, 1. 365 

volume, 1. 363 

spectrum absorption, 1. 368 

spark, 1. 367 

stark effect, 1. 368 

storage, 1. 356 

surface tension, 1. 364 

thermal conductivity, 1. 366 

expansion, 1. 365 

uses, 1. 379 

vapour pressure, 1. 365 

velocity of molecules, 1. 363 

sound, 1. 364 
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Oxygen, Verdat’s constant, 1. 367 

viscosity, 1. 364 

weight of atom, 1. 363 

litre, 1. 363 

Oxygenated potassium chlorate, 2. 371 
Oxyhsemoglobin, 6. 11 
Oxyhydrogen flame, 1. 326 
Oxyhydrohexanitritoplatinous acid, 8. 615 
Oxyiodine, 2 . 293 
Oxykerkchenite, 14. 391 
Oxymeionite, 6. 764 

Oxymercuriammonium diamminonitrate, 4 . 

1001 

diammonium nitrate dihydrated, 4. 

1001 

mercuriammonium phosphate, 4. 1005 

decahydrated, 4. 1006 

mercuric phosphate, 4. 1005 

Oxymercurosic hydroxynitrato, 4. 995 
Ox 3 nmuricite matches, 8. 1059 
Oxysulpharsenates, 9 . 325 
Oxysulpharsenic acids, 9 . 326 
Oxysulpharsenious acids, 9 . 325 
Oxysulpharsenites, 9 . 325 
Oxysulphazotate, A 684 
Oxysulphomolybdates, 11. 650 
Oxysulphoparamolybdates, 11. 654 
Oxysulphoperrhenates, 12. 480 
Oxysulphoselenium compounds, 10. 922 
Oxytetrachloroplatinic acid, 16. 333 
Oxythiophosphates, 8. 1066 
Oxytrimerciu*iammonium mercuric nitrate, 

4. 1001 

nitrate, 4. 1001 

oxydimercuriammonium sulphate, 4. 

980 

Oxytrimorcuridiammonium sulphate, 4. 977 

Oxytrisulpharsenic acid, 9 . 326 

Ozarkite, 6. 709 

Ozobenzone, 1. 899, 911 

Ozobutylene, 1. 899 

Ozoethylene, 1. 899 

Ozomolybdic acid, 11, 605 

Ozonates, 1. 908 

Ozone, 1, 277 

absorjition spectrum, 1. 895 

action alcohol, 1. 911 

alkali hydroxides, 1. 908 

alkaline earth hydroxides, 1. 908 

aluminium, 1. 908 

• ammonia, 1. 907 

aniline, 1. 911 

antimony, 1. 907 

arsenic, 1. 907 

trichloride, 1. 907 

axsenious oxide, 1. 907 

arsine, 1. 907 

benzene, 1. 911 

bismuth nitrate, 1. 910 

brass, 1. 908 

bromine, 1. 904 

carbon, 1. 907 

monoxide, 1. 907 

chlorine, 1. 904 

chromic salts, 1. 911 

cobalt sulphate, 1. 911 

sulphide, 1. 909 

copper, 1. 909 

cork, 1. 911 

cupric salts, 1. 910 

VOL. XVI. 


Ozone action dynamite, 1. 911 

ethyl peroxide, 1. 911 

ethylene, 1. 911 

ferric salts, 1. 911 

ferrochromium, 1. 908 

ferrocyanides, 1. 911 

ferrous salts, 1. 910 

fluorine, 1. 904 

gold, 1. 908 

chloride, 1. 911 

sulphide, 1. 910 

hydrazine sulphate, 1. 907 

hydrogen, 1. 901 

chloride, 1. 904 

fluoride, 1. 904 

halides, 1. 904 

peroxide, 1. 903 

^ — sulphide, 1. 905 

iodine, 1. 904 

iron, 1. 908 

lead, 1. 909 

salts, 1. 910 

sulphide, 1. 909 

manganese dioxide, 1. 910 

sulphide, 1. 909 

manganic sulphate, 1. 910 

manganous salts, 1. 910 

mercurous salts, 1. 910 

inercury, 1. 909 

methane, 1. 911 

nickel, 1. 909 

nitrate, 1. 911 

sulphide, 1. 909 

nitric oxide, 1. 906 

nitrogen, 1. 906 

chloride, 1. 911 

iodide, 1. 911 

tetroxide, 1. 906 

trioxide, 1. 906 

nitroglycerol, 1. 911 

palladium salts, 1. 911 

sulphide, 1. 909 

permanganates, 1. 910 

phenols, 1. 911 

phosphine, 1. 907 

phosphorus, 1. 907 

iodide, 1. 907 

pentabromide, 1. 907 

pentachloride, 1. 907 

j)entoxide, 1. 907 

tribromide, 1. 907 

trichloride, 1. 907 

platinum, 1. 908 

potassium carbonyl ferrocyanide, 

1. 911 

iodide solutions, 1. 904 

acid, 1. 905 

alkaline, 1. 905 

neutral, 1. 904 

rubber, 1. 911 

selenium, 1. 906 

silicochloroform, 1. 908 

silver, 1. 909 

sulphide, 1. 909 

sodium sulphide, 1 . 905 

thiosulphate, 1. 905 

stannous chloride, 1. 910 

stibine, 1. 907 

sulphur, 1. 906 

dioxide, 1. 906 


2u 
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Oxygen action sulphur trioxide, 1. 906 

sulphuric acid, 1. 906 

sulphurous acid, 1. 905 

tellurium, 1. 906 

thallous salts, 1. 910 

tin, 1. 909 

vegetable colours, 1. 911 

water, 1. 903 

zinc, 1. 908 

as oxidizing agent, 1. 905-910 

reducing agent, 1. 904 

boiling point, 1. 894 

chemical properties, 1. 901 

colour, 1. 894 

composition, 1. 914 

constitution, 1. 917 

formula of, 1. 918 

free energy, 1. 895 

heat formation, 1. 895 

history, 1. 877 

— — hydrate, 1. 908 

in air, 8. 10 

luminescence. 1. 901 

ocovirrence, 1. 891 

physical properties, 1. 893 

preparation, 1. 878 

quantitative determination, 1. 949 

solubility acetic acid, 1. 897 

anhydride, 1, 897 

carbon tetrachloride, 1. 898 

chloroform, 1. 898 

essential oils, 1 , 897 

ethereal oils, 1. 897 

ethyl acetate, 1. 897 

fats, 1. 897 

in alkaline solutions, 1. 897 

gait solutions, i. 897 

sulphuric acid, 1. 897 

water, 1. 896 

solutions action acetaldehyde, 1. 897 

oxalic acid, 1. 897 

paraldehyde, 1. 897 

quinine salts, 1. 897 

stabilizing, 1. 897 

specific gravity, 1. 894 

heat, 1. 895 

magnetization, 1. 896 

tests, 1. 951 

uses, 1. 911 

water, 1. 898 

Ozonic acid, 1. 906, 908 
Ozonides, 1. 897, 899 
Ozonite, 5. 119 
Ozonizer, Babo's, 1. 885 

Brodie’s, 1 . 886 

Siemens’, 1. 886 

Ozonous acid, 1. 908 
Ozonwasserstoff, 1. 321 
Ozo-salt, 14. 672 
Ozozobutylene, 1. 899 
Ozozonides, 1. 899 


P 

Pacherite, 9. 779 

Pachnolite, 2. 1 ; 8. 623 ; 5. 303, 309 
Pacite, 9. 308 ; 12. 530 
Paokfong, 15. 2, 209 
Packtong, 15. 209 


Pagenstecher’s salt, 4. 1001 
Pagodite, 6. 498, 619 
Pai-l’ung, 15. 209 
Painterite, 6. 609 
Pajasbergite, 6. 897 
Pakfond, 15. 209 
Pak-tong, 15. 209 
Palacheite, 14. 348 
Palasonatrolite, 6 . 652 
Palaite, 12. 452 

tetrahydrate, 12. 452 

Palau, 15. 647 
Paligorscito, 6. 825 

a-, 6. 825 

6. 825 

calcis, 6. 825 

Palladio bispyridinochloride, 15. 671 

bispyridinochlorobromide, 15. 678 

bi8p5rridinodiiododichloride, 15. 681 

bromide, 15. 676 

chloride, 15. 671 

diamminochloride, 15. 671 

ethylenediaminochloride, 15. 671 

potfibssium hexanitrite, 8. 514 

sulphide, 15. 682 

Palladioplatinum, 16. 6 

Palladious ammonium selenate, 10. 890 

arsenate, 9 . 234 

selenate, 10. 890 

Palladium, 15. 592 ; 16. 1 

absorption oxygen, 1. 370 

alloys, 15. 642 

aluminates, 15. 656 

aluminium alloys, 15. 649 

amalgam, 15. 649 

hydrosol, 15. 649 

ammonitrite, 8. 514 

ammonium polysulphide, 15. 682 

analytical reactions, 15. 633 

antimonide, 15. 629 

arsenic alloys, 9 . 81 

asbestos, 15. 597 

— — atomic disruption, 15. 641 

number, 15. 641 

weight, 15. 640 

barium alloy, 15. 648 

bismuth alloys, 9 . 641 

black, 15. 597 

bromides, 15. 675 

cadmium alloy, 15. 648 

carbonate, 15. 684 

carbonates, 15. 684 

carbonatodiammine, 15. 684 

catalysis by, 1. 487 

chlorides, 15. 660 

chromium alloys, 15. 650 

cobalt alloys, 15. 651 

colloidal, 15. 598 

copper alloys, 15. 642 

crystalline, 15. 597 

cupride, lA 643 

diamminotrichloride, 15. 671 

diantimonide, 9 . 416 ; 15. 629 

dibromide, 15. 675 

dichloride, 15. 660 

dichlorodiamminochloromercuriate, 

15. 668 

dichlorodiamminochlorosmate, 15. 668, 

719 

dichlorodiamminopirate, 15. 668 
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Palladium difluoride, 15. 658 

diiodide, 16. 679 

monohydrate, 15. 679 

dinitrosyldichloride, 8 . 427 

dinitrosylsulphate, 8 . 427 

dioxide, 16. 657 

diplumbide, 16. 649 

disulphide, 15. 682 

ditelluride, 11. 64 

dithiocarbamidosulphide, 16. 682 

electrodeposition, 15. 596 

electronic structure, 16. 641 

explosive, 16. 598 

extraction, 16. 594 

films, 16. 598 

fluorides, 16. 658 

gold, 16. 592 

alloys, 15. 646 

solubility of hydrogen, 1. 

307 

copper alloys, 15. 648 

nickel alloys, 15. 648, 652 

silver alloy, 15. 648 

zinc alloys, 15. 648 

hemioxide, 15. 654 

hemiplumbide, 15. 650 

hemisilicide, 6. 214 

hemisulphide, 15. 681 

hemitrioxide, 15. 657 

hydride, 15. 618 

hydrogel, 15. 598 

hydrogen alloys, 15. 616 

hydrosol, 15. 598 

intermetallic compoimds, 16. 642 

iodides, 16. 679 

iridium alloys, 16. 751 

iron alloys, 16. 650 

isotopes, 15. 641 

lead alloys, 15. 649 

lithium alloys, 16. 642 

magnesium alloy, 16. 648 

manganese alloys, 16. 650 

manganide, 15. 650 

molybdenum alloys, 15. 650 

monantimonide, 9. 416 

monochlorido, 15. 660 

monosilicide, 6. 214 

monosulphide, 15. 681 

monoxide, 15. 655 

nickel alloy, 16. 651 

nitrates, 15. 684 

nitride, 8 . 137 

occurrence, 15. 592 

organosol, 15. 598 

osmium alloys, 16. 697 

oxides, 15. 654 

pentitahexoxide, 15. 654 

phosphates, 15. 684 

phosphide, 8 . 861 

physiological action, 15. 635 

platinum alloy, 16. 223 

gold alloys, 16. 225 

osmium alloys, 16. 226 

rhodium alloys, 16. 225 

solubility of hydrogen, 1. 307 

plumbide, 16. 650 

preparation, 16. 594 

properties, chemical, 15. 616 

physical, 16. 599 

pyroarsenite, 9 . 134 


Palladium rhodium alloys, 15. 652 

ruthenium alloys, 15. 652 

selenide, 10. 801 

sesquioxide, 15. 657 

silica, 15. 597 

silver alloys, 15. 644 

solubility of hydrogen, 1. 

307 

copper alloys, 15. 646 

single crystals, 16, 597 

sodium alloys, 15. 642 

solubility of hydrogen, 1. 305, 306 

spluttering, 16. 598 

spongy, 15. 597 

stannate-j8, 7. 420 

stannic oxide purples, 16. 598 

subchloride, 15. 660 

suboxide, 16. 654 

subsulphide, 15. 681 

— — sulphates, 15. 681 

sulphides, 16. 681 

tantalum alloys, 16. 650 

telluride, 11. 64 

tetrabromide, 15. 678 

tetrachloride, 15. 671 

tetritaselenide, 10. 801 

tin alloy, 15. 649 

triantimonido, 9. 416 ; 15. 629 

trichloride, 16. 671 

trichlorodiammine, 16. 671 

trifluoride, 16. 659 

tripentitantimonide, 9. 416 

tritaferrido, 15. 650 

tritaplumbide, 15. 650 

tungsten alloy, 15. 650 

uses, 16. 635 

valency, 15. 640 

zinc alloys, 15. 648 

couple, 15. 597 

Palladous ammonium suljjhatoselenate, 10. 

930 

bisdibenzylaminodibromide, 15. 677 

bisdibenzylaminodichlorido, 15. 668 

bisethylenediaininobromide, 15. 676 

bisethylenediaminochlorido, 15. 668 

bisethylenediaminochloropallidate, 15. 

672 

bisethylenodiaminochloropalladate, 15. 

668 

bisethylenediaminohydroxide, 15. 657 

bisethylenediaminoiodide, 15. 681 

bispropylenediaminebrornide, 16. 677 

bispropylenodiaminochloride, 15. 668 

bispropylenediaminohydroxide, 15.657 

bispropylonediaminoiodide, 15. 681 

bispyridinodiamminochlorido, 15. 668 

monohydrate, 16. 668 

bispyridinodiamminochloropalladite, 

15. 668 

bispyridinod iamminochloroplatinite, 

16. 285 

bistriaminopropaniodide, 15. 680 

bromide, 15. 675 

chloride, 15. 660 

chloroamidobisethylphosphite, 15. 666 

chloropentammine chloromercurite, 15. 

668 

diamminodiiodide, 15. 679 

diamminonitrite, 8 . 514 

dianuninotrioxydichloride, 15, 661 
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Palladous diarsinodichloride, 15. 666 
dibromo-1.3.4-toluylenediamine, 15. 

676 

o-phenylenediamine, 15. 676 

dibromobis*t«o-amylamine, 15. 676 

butylamino, 15. 676 

propylamine, 15. 676 

quinoline, 15. 676 

w-butylamine, 15. 676 

dibromobis’p-anisidylamine, 15. 676 

gr.methylp 5 rridine, 15. 676 

a-naphthylamine, 15. 676 

^-naphthylamine, 15. 676 

a-picoline, 15. 676 

)5.picoline, 15. 676 

l.L4-xylidine, 15. 676 

1.3.4-xylidine, 15. 676 

1.4.5-xylidine, 15. 676 

dibromobisbenzidylamine, 15. 676 

dibromobisbenzylamine, 15. 676 

dibromobisbenzylbromoamine, 15. 676 

dibromobisbutylselenine, 15. 676 

dibromobiscollidine, 15. 676 

dibromobisdibenzylbromoamine, 15. 

676 

dibromobiadiethylsulphino, 15. 676 

dibromobisdi-iso>amylamine, 15. 676 

dibromobisdipropylamine, lb. 676 

dibromobisethylphenylamine, 15. 676 

dibromobisethyliselenine, 15. 676 

dibromobislutidine, 15. 676 

dibromobismethylethylsulphine, 15. 

676 

dibromobismethylphenylamine, 15. 

676 

dibromobismethylselenine, 15. 676 

dibromobispentylselenine, 15. 676 

dibromobisphenylamine, 15. 676 

dibromobisphenylselenine, 16. 676 

dibromobispiperidine, 16. 676 

dibromobispropylselenine, 16. 676 

dibromobispyridine, 15. 676 

dibromobisquinoline, 15. 676 

dibromobistolylamine, 15. 676 

dibromobisxylylamino, 16. 676 

dibromodiammine, 15. 675 

dibromodiethyltrimethyleneselenide, 

15. 676 

dibromoethylenebisdiethylsulphine, 

16. 676 

dicarbaylchloride, 15. 662 

dichloro-1.3.4>bistolulyenediamine, 15. 

666 

dichloroamidobismethylphosphite, 16, 

666 

dichlorobenzylamine, 16. 666 

dichlorobenzylchloroamine, 16. 666 

dichlorobioxylylamine, 15. 666 

dichlorobis-i«o-amylamine, lb. 666 

p-anisylamine, 16. 666 

n-butylamine, 16. 666 

i«o-butylenediamine, 15. 666 

methylethylaulphine, 15. 666 

2-methylpyridine, 16. 666 

a-napthylamine, 16. 666 

)3-naphthylamine, 16. 666 

m-nitraniline, 15. 666 

o-nitraniline, 15. 666 

p-nitraniline, 16. 666 

p-phenetidine, 15. 666 


Palladous dichlorobis-o-phenylenediamine, 
15. 666 

iao-propylamine, 16. 666 

quinoline, 15. 666 

1.2.3-xylidine, 16. 666 

1.3.4-xylidine, 16. 666 

1.4.5-xylidine, 15. 666 

dichloTobisbenzalaniline, 16. 666 

dichlorobisbenzidylamine, 16. 666 

dichlorobisbenzylamine, 16. 666 

dichlorobisbutylaelenine, 16. 666 

dichlorobiscarbamide, 16. 666 

dichlorobiscollidine, 15. 666 

diohlorobisdi-iso-amylamine, 16. 666 

butylamine, 15. 666 

dichlorobisdiethylsulphine, 16. 666 

dichlorobisdipropylamine, 15. 666 

dichlorobisethylenediamine, 15. 666 

dichlorobiaethylphenylamine, 15. 666 

dichlorobisethylphosphite, 15. 666 

dichlorobisethylselenine, 15. 666 

dichlorobialutidine, 16. 666 

dichlorobiamethylphenylamine, 15.666 

dichlorobiamethylphosphite, 15. 666 

dichlorobiamethylaelenine, 16. 666 

dichlorobiapentylaelenine, 16. 666 

dichlorobiaphonylamine, 16. 666 

dichlorobispicoline, 15. 666 

dichlorobispiperidine, 16. 666 

dichlorobispropylselenine, 15. 666 

dichlorobiapyridine, 15. 666 

dichlorobiaquinoline, 15. 665, 666 

dichlorobistolylamine, 15. 666 

dichlorodiammine, 15. 663 

dichlorodiamminoethylphosphite, 16. 

666 

dichlorodiamminomethylphosphite, 

15. 666 

dichlorodibenzylchloroamine, 15. 666 

dichlorodiethyltrimethyleneselenide, 

15. 666 

dichlorodihydroxylamine, 15. 665 

dichloroethylenebiadiethylaulphine, 

15. 66 

dichloroethylenediamine, 16. 666 

dichlorohydrazine, 16. 665 

drhloropyridinoethylphoaphite, 15. 666 

dichloropyridinomethylphosphite, 15. 

666 

dichlorotoluidinoethylphosphite, 15. 

666 

dichlorotoluidinomethylphosphite, 15. 

666 

dichlorotoluyldiamine, 15. 666 

difluorodiammine, 15. 658 

dihydrated potassium tetranitrite, 8. 

514 

dihydroxy bispyridine, 16. 666 

dihydroxydiammine, 15. 666 

diiodo-a-picoline, 16. 680 

)8-picoline, 16. 680 

j8)3'/3"-triaminotriethylamine, 16. 

680 

ethylenebisdiethylsulphine, 15. 

680 

diiodobis-iso-amylamine, 16. 680 

n-butylamine, 16. 680 

i«o-propylainine, lA 680 

dii<^obisbutyiselenine, 15. 680 

diiodobisdiethylsulphine, 16. 680 
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Fallacious diiodobisethylselenine, 15. 680 

(iiiodobismethylethylsulphine, 16. 680 

diiodobismethylselenine, 16. 680 

diiodobispentylselenine, 15. 680 

diiodobispropylselenine, 15. 680 

diiodobispyridine, 15. 680 

diiodocollidine, 16. 680 

diiodolutidine, 16. 680 

diiodopiperidine, 16. 680 

dinitratobispicoline, 16. 684 

dinitratobispyridine, 15. 684 

dinitratodiammine, 16. 684 

ditritrosylchloride, 8. 439 

dinitrosylsulphate, 8. 439 ; 16. 683 

dinitroxylchloride, 15. 628 

diphosphinodichloride, 16. 666 

disalicylaldoximinochloride, 16. 666 

disulphinodichloride, 16. 666 

ethylenediaminobispyridinochloride, 

16. 668 

ethylenediaminodiamminochloride, 15. 

668 

ethylenodiaminodiamminochloropalla- 

elite, 16. 668 

hemitrioarbonylchloride, 15. 662 

hexaiurninoxychloride, 16. 661 

hydroxide, 16. 656 

iodide, 15. 679 

monohydrate, 15. 679 

a-jS-isobutylenediaminochloropalla- 

dite, 16. 668 

monoarsinodichloride, 15. 667 

monophosphinodichlorido, 15. 667 

nitrate, 15. 684 

nitrite, 8. 514 

oxide, 15. 655 

phosphoQtochloride, 8. 1007 

phosphopentachlorido, 8. 1007 

phosphorus octoc^hloride, 15. 662 

— pjentachloride, 15. 662, 675 

potassium iodonitrite, 8. 514 

oxalalonitrite, 8. 514 

quater'iso-amylaminobromopalladite, 

15. 676 

amylaminochloropalladite, 

15. 668 

propylaminobromopalla- 

dite, 15. 676 

propylarainochloropalla- 

dito, 15. 668 

n-butylaminobromopalladite, 15. 

676 

n-butylaminochloropalladite, 16. 

668 

quaterpyridinochloride, 15. 668 

quaterpyridinochloropalladite, 16. 668 

quaterpyridinohydroxide, 16. 657 

quaterthiooarbamidochloride, 15. 668 

silver tetranitrite, 8. 514 

sodium tetrasulphite, 10. 325 

sulphate, 16. 683 

sulphatodiammine, 16. 683 

sulphide, 16. 681 

sulphodiammine, 16. 682 

telluride, 11. 64 

tetrahydroxylamine hydroxide, 15.656 

tetrahydroxylaminochloride, 16. 668 

tetramminobromide, 16. 676 

tetramminobromopallculite, 16. 676 

tetramminexsarbonate, 16. 684 


Palladous tetramminochlorido, 16. 667 

monohydrate, 15. 667 

tetramminochloropalladato, 16. 668, 

692 

— — tetramminochloropalladite, 16. 667 

tetramminochloroplatinite, 16. 285 

tetramminofluoride, 16. 658 

tetramminoduosilicate, 6. 958 

tetramminohydroxide, 15. 656 

tetramminoiodide, 16. 680 

tetramminoiodopalladite, 15. 681 

tetramminonitrate, 15. 684 

tetramminosulphate, 16. 683 

thiocarbazidochloride, 15. 668 

thiocarbazidosulphate, 15. 683 

triaminotriothylaminchloro- 

paliadato, 15. 666 

trimethylethyleneochloride, 15. 666 

trimethylstibinochloride, 15. 666 

trioxydichloride, 15. 661 

Pallas, 16. 225 
Pallasite, 15. 9 
Pallasites, 12. 523 
Palma, aec Count Palma 
Palmierite, 7. 491, 821 
Palorium, 15. 647 
Pan acid, 2. 730 

gas, 2. 730 

washing, 3. 496 

Panabas, 9. 291 
Panacea coelestis, 4. 797 

mercurialis, 4. 797 

Panacoea duplicate, 2. 656 
Panchymachogum minerale, 4. 797 

uercetani, 4. 797 

Pandermite, 3. 623 ; 5. 3, 89 
Panning, 3. 496 
Panno di morti marble, 3. 815 
Pantogon, 3. 911 ; 4. 3 
Papin’s autoclave, 1. 437 

digester, 1. 437 

Paposite, 14. 328, 332, 333 
Papyrus, Ebors’, 1. 26 

Leyden, 1. 26 

Rhind, 1. 26 

Parabayldonite, 9. 196 
Paracelsian, 6. 707 
Paracelsus, 1. 50 
Paraceric oxide, 5. 673 
Parachlorite, 6. 609 
Parachromic acid, 11. 240, 302 
Parachrosbaryt isometriclier, 12. 432 

makrotyper, 12. 432 

Paracolumbite, 7. 57 ; 9. 906 
Paracoquimbite, 14. 309 
Paradiphosphoric acid, 8. 948 
Paradisulphuric acid, 10. 360 
Paradoxite, 6. 663 
Paraffin, 13. 613, 615 
Paragenesis of salts, 4. 346 
Paragonite, 6. 606, 607, 608 
Parahelium, 7. 922 
Parailmenite, 7. 57 
Paralaurionite, 2. 15 ; 7. 491, 739 
Parallel extinction, 1. 608 
Paralogite, 6. 763 
Paraluminate, 5. 338 
Paraluminite, 5. 154 
Parcunagnetism, 13. 244 
Parameters of crystals, 1. 615 



662 


GENERAL INDEX 


Parameters topic, 1 . 656 
Paramolybdates, 11 . 580, 681, 682 
Paramolybdic acid, 11 . 546 
Paramontmorillonite, 6. 498 
Paramontmoullonite, 6. 825 
Paranthine, 6. 762 
Paraperiodic acid, 2 . 386 
Paraphite, 6. 619 
Paraphosphoric acid, 8. 948 
Parasepiolite, 6. 428, 825 
Parasilicic acids, 6. 308 
Parasite, 6. 137 
Parastannic dichloride, 7. 443 
Parastilbite, 6. 761 
Parasulfatammon, 8. 647, 648 
Parasulphuric acid, 10 . 357 
Paratacamite, 8. 179 
Paratelluric acid, 11 . 97 
Paratetrarsenious acid, 9. 117 
Paratungstates, 11 . 773, 812 
Paratungstic acid, 11 . 764, 770 
Paraurichalcites, 4 . 648 
Paravauxite, 12 . 530 ; 14 . 395 
Paravivianite, 14 . 391 
Parchnolite, 5. 164 
Paregoric compound, 13 . 615 
Pargasite, 6. 391, 821 
Parian, 6. 514 

cement, 3. 776 

marble, 8. 815 

Paris green, 9 . 122 
Parisite, 5 . 521, 666 
Parker’s alloy, 15 . 210 

cement, 6. 554 

process desilverization lead, 3. 312 

Parorthoclase, 6. 664 
Parrot green, 9 . 122 
Parsettensite, 6. 896 
Parsonite, 12 . 5, 136 
Parsonsite, 7. 491 
a-particlos, scattering of, 4 . 166 
Particulae ignisB, 1 . 56 

nitro-aeras, 1 . 56 

Partinium, 11 . 743 
Partition coefE., 2 . 75 
law, 2 . 75 

Berthelot and Jungfleisch, 2. 76 

Partschinite, 12 . 150 
Partschite, A 901 
Partzite, 9 . 343, 437 
Paschen’s spectrum, 4. 169 
Pascoite, 9 . 770 
Pascolite, 9 . 715 
Passive resistance, 1 . 152 
Passivity of copper, 3. 95 

iron, 18. 498 

Paste, 6. 521 
Pastreite, 14 . 328, 333 
Patent nickel, 15 . 179 
Patenting steel, 12 . 691 
Pateraite, 11 . 488, 574 ; 14 . 424 
Patera’s process silver, 3. 306 
Patemoite, 5 . 97 
Patina, 8. 70, 76 ; 7. 357 

antiqua, 7. 357 

noble, 3. 78 

red, 3. 70 

Pateo, 8. 304 

process extraction silver, 3. 303 

Patrinite, 9 . 589, 693 


Patronite, 9 . 716, 816 
Pattersonite, 6 . 609, 622 ; 12 . 630 
Pattinson’s process desilverization lead, 8. 
311 

Pauling’s furnace, 8. 376 
Paulite, 6. 391 
Pavonado bianco, 7. 797 
Pearceite, 9 . 4, 306 
Pearl dust, 5. 219 

spar, 4. 371 

white, 9 . 707 

Fearlash, 2. 438 

Pearlite, 5. 897 ; 12. 799, 848 

granular, 12. 847 

sorbitic, 12. 847 

Pearlitizing, 12. 673 
Pearls, 3. 814 

Pearly constituent of steel, 5. 897 ; 12. 848 

Peat bacterized, 8. 360 

Pebble ore, 5. 249 

Pechblende, 12. 1 

Pecheisenstein, 18 . 886 

Pechgranat, 6. 921 

Pockhamite, 6. 392 

Pectolite, 6. 366, 390 

ammonia, 6. 367 

mangano, 6. 366 

potash, 6. 367 

silver, 6. 368 

Pectolitic acid. 6. 295 
Peganite, 5 . 155, 366 ; 8. 733 
Pegmatolite, 6. 663 
Pehtung, 15 . 209 
Pelagite, 12 . 160 
Pelhamine, 6. 423 
Polhamite, 6 . 423 ; 12 . 530 
Pelikanite, 6. 496 
Peliomo, 6. 809 
Peloconite, 12 . 160 
Pelokonite, 12 . 266 
Pelosiderite, 14 . 355 
Poncatite, 4 . 371 
Pencil-stone, 6. 499 
Penetrating power X-rays, 4 . 33 
Penfieldite, 2 . 15 ; 7. 491, 737 
Pennine, 6 . 622 ; 12 . 530 
Penninite, 6. 622 
Pennite, 4 . 375 ; 15 . 9 
Penroseite, 10 . 697, 800 ; 14 . 424 
Pentaboron enneahydrido, 5 . 36 
Pentabromodisilane, 6. 981 
Pentachlorobismuthous acid, 9 . 667 
Pentachlorochromic acid, 11 . 386 
Pentachlorocupric acid, 8. 183 
Pentachloroguanineplatinic acid, 16 . 314 
Pentachlorohydrazinoiridic acid, 15 . 763 
Pentachloroperrhodites, 15 . 677 
Pentachloropyridinoiridic acid, 15 . 768 
Pentadecachloromolybdous acid, 11. 618 
Pentahydrated cobaltic trioxo-octammino- 
dichloride, 14 . 674 
Pentahydrohexamolybdate, 11 . 582 
Pentahydrotungstates, 11 . 773 
Pentahydroxychloroplatinic acid, 16 . 333 
Pentametaphosphates, 8. 988 
Pentametastannic acid, 7. 406 
Pentamolybdates, 11 . 591 
Pentaphosphonitrilic chloride, 8. 723 
Pentasilane, 6. 225 
Pentasilicane, 6. 225 
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Fenta43taiinyl decahydroxide, 7. 406 
Pentasulphammonic acid, 8. 666 
Pentaaulphitotetrammine, 8. 636 
Pentathionates, 12. 626 
Pentathionic acid, 10. 621 

anhydride, 10. 623 

Pentathiopyrophosphorio acid, 8. 1062, 1070 
Pentatungstates, 11. 828 
Pentazene, 8. 329 
Pentorapolyvanadic acid, 0 . 768 
Penterasulphotetraraenic acid, 9. 315 
Penterasulphotriarsonic acid, 9 . 316 
Penterohexaphosphoric acid, 8. 991 
Penterosilicic acids, 6. 308 
Pentitaamminotellurous acid, 11. 74 
Pentites, 6. 312 

Pentlandite, 12. 630 ; 15. 6, 444 
Penwithite, 6. 900 
Peplolite, 6. 812 
Peptization colloids, 8. 538 
Per-, 1. 118 
Peracids, 1. 956 

and periodic law, 1. 960 

Perarsenates, 9 . 147 

Peranric acid, 3. 597, 579 

Perborates, 6. 115 

Perboric acid, 5. 115 

Perborin, 5. 119 

Perbromates, 2. 384 

Perbromic acid, 2. 384 

Perbromides, 2. 233 

Percarbonates, 6. 82 

Percarbonic acid, 6. 82, 86 

Perceric ammonium carbonate, 5. 668 

potassium carbonate, 5. 666 

rubidium carbonate, 6. 667 

sodium carbonate, 5. 668 

Perchlorates, 2. 370, 396 ; 11. 368 

detection, 2. 381 

determination, 2. 381 

preparation, 2. 371 

electrolytic {processes, 2. 3 

properties, 2. 381 

Perchloratosodalite, 6. 583 
Perchloric acid, 2. 370 

composition, 2. 382 

constitution, 2. 382 

hydrates, 2. 378 

preparation, 2. 371 

properties, chemical, 2. 379 

physical, 2. 376 

anhydride, 2. 380 

Perchlorides, 2. 233 
Perchloromethylmercaptan, 6. 110 
Perchlorosilicoethane, 6. 971, 981 
Perchlorotrisilane, 6. 216 
Perchromates, 11. 353 

blue, 11. 367 

red, 11. 366 

Perchromic acid, 11. 363, 366 

constitution, 11. 359 

Percivalite, 6. 643 

Peroobaltic potassium enneamolybdate, 11. 
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Percobaltites, 14. 600 
Percolumbates, 9 . 869 
Percolumbic acid, 9 . 856 

colloidal, 9 . 869 

Percussion powder, 8. 1069 
Peroylite, 2. 16 ; 7. 491 


Percylite silver, 7. 742 
Perdichromic acid, 11. 359 
Perdimolybdic acid, 11. 606 
Perdiphosphorio acid, 8. 993 
Perdistannic acid, 7. 413 
Perdisulphates, 10. 476 

preparation, 10. 453 

properties, 10. 459 

Perdisulphomolybdic acid, 11. 654 
Perdisulphuric acid, 10. 449 

preparation. 10. 453 

properties, 10. 469 

Perditungstic acid, 11. 834 
Perdiuranic acid, 12. 71 
Perdurability of matter, 1. 100 
Perfectum prsecipitatum, 4. 862 
Perferrates, 18. 702 
Perferric acid, 13. 936 

anhydride, 18. 936 

Perferrites, 13. 702, 905, 925 
Perferrowolframites, 11. 798 
Perhydral, 1. 946 
Perhydrol, 1. 932 
Periclase, 4. 251, 280 
Pericline, 6. 663 

twinning, 6. 670 

Poridote, 6. 385 ; 15. 9 

titaniferous, 6. 386 

Period of acceleration, 2. 150 

induction, 1. 295 ; 2. 149, 311 

photochemical, 2. 149 

Periodates, 2. 386, 406 

molybdato*, 2. 417 

nomenclature, 2. 386 

preparation, 2. 387 

tungstato-, 2. 417 

Periodic acid detection, 2. 393 

determination, 2. 393 

meso-, 2. 386 

mota-, 2. 386 

nomenclature, 2. 386 

ortho-, 2. 386 

para-, 2. 386 

acids, 2. 386 

basicity of, 2. 391 

preparation, 2. 387 

properties, 2. 389 

law, 4. 172 

and occurrence of elements, 1.272 

graphic representation of, 1. 260 

Mendeleoff’s, 1. 255 

misfits, 1. 263 

occurrence of elements, 1. 273 

table elements, 1. 256 

Periodides, 2. 233 
Periods of elements, 1. 265 

long, 1. 257 

short, 1. 257 

Perissads, 1. 208 
Peristerite, 6. 663 
Perlatum, 2. 851 
Permalloy, 15. 258 
Permanent gases, 1. 869 

yellow, 11. 273 

Permanganates, 12. 301 
Permanganic acid, 12. 281, 291, 293 

anhydride, 12. 292 

sodium tungstate, 11. 797 

Permanganites, 12. 241, 267, 275 
Permanganitomolybdates, 11. 572 
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Permanganous molybdate, 11. 572 

potassium octomolybdate, 11. 697 

Permanganowolframites, 11. 798 
Permeability magnetic, 18. 245 
Permetavanadate, 9 . 794 
Permetavanadic acid, 9 . 794 
Perminvar, 15. 341 
Permolybdates, 11. 606 
Permolybdic acid, 11. 605 
Permonomolybdic acid, 11. 606 
Permonophosphorio acid, 8. 993 
Permonosulphate, 10. 482 
Permonosulphomolybdate, 11. 663 
Permonosulphomolybdic acid, 11. 663 
Permonosulphuric acid, 10. 449, 482 
Permonouranic acid, 12. 71 
Permutite, 6. 676 
Pemickelates, 15. 401 

Pernickelic ammonium enneamolybdate, 11. 
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barium enneamolybdate, 11. 597 

potassium enneamolybdate, 11. 697 

Pemickelites, 15. 400 
Pemitric acid, 8. 382, 384 
Pernitrides, 8. 341, 344 
Perofskite, 7 . 62 
Perosmic acid, 15. 707, 709 

anhydride, 15. 707 

Perovskite, 7. 62 

Perowskite, 8 . 623 ; 7 . 2, 62 ; 9 . 867 

Perowskyn, 12. 453 

Peroxal, 1. 946 

Peroxide, 1. 956 

Peroxides, 1. 394, 956, 958 

and periodic law, 1. 960 

Peroxite, 4. 631 
Peroxo-salt, 14. 672 
Peroxyamidodisulphonates, 8. 684 
Peroxyamidodisulphonic acid, 8. 684, 686 
Peroxydate, 4. 531 
Poroxy disulphates, 10. 460 
Peroxylamidosulphonic acid, 8. 685 
Peroxylamine, 8. 686 
Poroxymonosulphates, 10. 460 
Peroxysulphates, 10. 450 
Perpetual lamp, 1. 50 

motion, 1. 60, 693 

law of excluded, 1. 694 

Perphosphoric acid, 8. 992 
Perpyrosulphates, 10. 466 
Perpyrovanadates, 9 . 796 
Perp 5 rrovanadatic acid, 9 . 796 
Perrhenates, 12. 476 
Perrhenic acid, 12. 474 

anhydride, 12. 473 

Perruthenic anhydride, 15. 618 
Perruthenites, 15. 616 
Porsalts, 1. 960 
Perselenic acid, 10. 862 
Persia, 1. 20 
Persil, 5. 119 
Persilicates, 6. 277 
Persilicic acid, 6. 278 

hydrogel, 6. 278 

Perstannates, 7 . 412 
Perstannic acid, 7 . 404, 412 
Persulphates, 10. 476 

Persulphuric acid, 1. 276 ; 10. 419, 448, 449 
Pertantalates, 9 . 913 
Pertantalic acid^ 9 . 913 


Perthiocarbonates, 6. 130 
Perthiocarbonic acid, 6. 131 
Perthite, 6. 662, 663 

microcline, 6. 663 

Pertitanates, 7. 50 
Pertitanic acid, 7. 27, 63 

phosphate, 7. 97 

potassium sulphate, 7. 65 

Pertungstates, 11. 833 
Pertungstic acids, 11. 833 
Peru silver, 15. 209 
Peruranates, 12. 69 
Peruranic acid, 12. 71 
Peruvite, 9 . 691 
Pervanadate, 9 . 794 
Pervanadates, 9 . 794 
Pervanadic acid, 9 . 794 
Perzincic acids, 4. 631 
Perzirconates, 7. 34 
Pesillite, 6. 897 ; 12. 236, 266 
Petalite, 2. 425 ; 6. 661 
Petong, 15. 209 
Petrifying springs, 8. 814 
Petrol, 18. 613, 615 
Petroleum and hydrogen, 1. 304 
Pettenkofer’s series, 1. 253 
Petterdite, 7. 740 
Pettkoite, 14. 353 

Petzite, 8. 300, 494; 11. 2, 49; 14. 

424 

Pewter, 7. 630 

Peyrone’s chloride, 16. 263 

Pezzi fusi dighisa malleabile, 12. 709 

Pfaffite, 9 . 458, 666 

Pfennigerz, 18. 886 

Phacolite, 6. 729 

Phaeactinite, 6. 821 

Phastine, 6. 392 

Pharmacocholzite, 9 . 159 

Pharmacolite, 8. 623 ; 9 . 6, 1 69 

magnesian, 9 . 221 

Pharmacolzite, 9 . 159 
Phannacopyrite, 9 . 73 
Pharmacosiderito, 9 . 4, 226 ; 12. 630 
Phase colloidal, 1. 771 

disperse, 1. 769 

rule, 1. 444 

and solutions, 1. 614 

derivation of, 1. 447 

Gibbs’, 1. 444, 446 

modifications, 1. 449 

object of, 1. 448 

Phases, 1. 445 
Phenaoelite, 6. 671 
Phenacellite, 6. 671 
Phenacite, 4. 206 ; 6. 380 ; 7. 897 

X-radiogram, 1. 642 

o-phenetidinium bromosmate, 15. 723 

chloropalladite, 15. 670 

Phengites, 6. 606, 607 

phlogopites, 6. 608 

p-phenitidinium bromosmate, 15. 723 

chloropalladite, 15. 670 

Phenyl carbamazide, 8. 339 

ferrodinitrosylsulphide, 8. 442 

sulphonic acid, 10. 239 

Phenylammonium bromoplatinate, 16. 375 

ohlorosmate, 15. 719 

Phenylbenzylammonium bromoplatinate, 

16. 376 
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Phenylbenzylrnethylammonium bromopla- 
tinate, 16. 375 

Phenyldiethylammonium bromoplatinate, 

16. 375 

Phenyldimethylammonium bromoplatinate, 
16. 376 

Phenyldimethylarsine tetraiodobismuthite, 
9. 676 

m>phenylenediamine bromopalladite, 15. 
677 

chloropalladite, 15. 670 

o-phenylenediamine] ferroheptanitrosyltri- 
Bulphide, 8 . 442 

Phenylenediammonium bromoplatinate, 16. 
376 

m-phenylenediammonium bromosmate, 15. 
723 

Phenylethylammoninm bromoplatinate, 16. 
375 

Phenylhydrazine, 8. 308 

ferroheptanitrosyltrisulphide, 8. 442 

hydrochloride, 11. 831 

Phenylmethylammonium bromoplatinate, 
16. 375 

chlorosmate, 15. 719 

Phenylsilicanodiol (di), 6. 309 
Phenylsilicic acid, 6. 309 
Phenylthiotetrazoline, 8. 339 
Phonylultramarine, 6. 590 
Pherecydes, 1. 31 
Philadephite, 6. 609 
Philathes erenasus, 1. 48 

eupenius, 1 . 48 

Philippia, 5. 660 
Philippium, 5. 497 
Philipstadite, 6. 821 
Phillipite, 12. 530 

Phillipsite, 6. 575, 736, 738 ; 14. 189 
Philosopher’s salt, 10. 331 

stone, 4. 148 

Philosophical chemistry, 1. 3 
Phlogeston, 1. 64, 70, 72, 125 
Phlogisticated air, 8. 45 

sulphuric acid, 10. 187 

Phlogopito, 6. 604, 605, 608 
Phcenicia, 1. 28 

Phcenicite, 7. 491 ; 11. 125, 303 
Phoenicochroite, 11. 125, 303 
Pholerite, 6. 477 
Phonolite, 5. 531 ; 7. 897 
Phosgene,^. 962 

spar, 7. 852 

Phosgenite, 2. 15 ; 7. 491, 852 
Phospham, 8. 269, 708 
Phosphamic acid, 8. 705, 716 
Phosphamide, 8. 708 
Phosphamidic acid, 8. 716 
Phosphaminic aoid, 8. 708 
Phosphate bone, 8. 904 

boulder, 8. 736 

pebble rock, 8. 736 

rook, 8. 736 

soft, 8. 736 

soil, 8. 906 

Phosphated baryte, 8. 841 

lime, 8. 841 

Phosphates, 8. 948 

primary, 8. 948 

secondary, 8. 948 

tertiary, 8. 948 


Phosphatic acid, 8. 899, 924, 925 

limestone, 8. 815 

Phosphatoctotungstates, 11. 872 
Phosphatoctotimgstic acid, 11. 862, 872 
Phosphatodecamolybdic aeid, 11. 664 
Phosphatodecatungstic acid, 11. 862, 869 
Phosphatodimolybdate, 11. 670 
Phosphatodimolybdic acid, 11. 670 
Phosphatododecatungstic acid, 11. 862, 863 

docosihydrate, 11. 863 

enneadecahydrate, 11. 863 

hydrate -19, 11. 863 

19J. 11. 863 

20, 11. 863 

22, 11. 863 

22i, 11. 863 

23J, 11. 863 

26J, 11. 863 

27i, 11. 863 

29J, 11. 863 

30i, 11. 863 

Phosphatododecimolybdic acid, 11. 661 

docosihydrate, 11. 662 

dodecahydrate, 11. 662 

octocosihydrate, 11. 662 

fhosphatoenneamolybdic acid, 11. 665 
Phosphatoennoatungstic acid, 11. 862, 870 
Phosphatohemicositungstic acid, 11. 862 
Phosphatohemihenicositungstic acid ,11.868 
Phosphatohemiheptadecamolybdic acid, 11. 
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Phosphatohemiheptadecatungstic acid, 11. 

862, 871 

Phosphatohemiheptatungstic ac*id, 11. 862 
Phosphatohemipentamolybdic acid, 11. 668 
Phosphatohonamolybdic acid, 11. 664 
Phosphatohenatungstic acid, 11. 862, 867 
Phosphatohexatungstic acid, 11. 862, 872 
Phosphato- iodic acid, 2. 363 ; 8. 963 
Phosphatomolybdic acids, 11. 659, 670 
Phosphatomolybdosic acid, 11. 659 
Phosphatonitroxyl, 8. 709 
I’hosphatopotash-sodalite, 6. 583 
Phosphatosodalites, 6. 583 
Phosphatotritungstic acid, 11. 862, 873 
Phosphatotungstic acids, 11. 862 
Phosphatovanadatomolybdatos, 9 . -829 
Phosphatovanadic acids, 9 . 827 
Phosphides, 8. 833 
Phosphine, 8. 802 

cuprous chloride, 3. 162 

physiological action, 8. 819 

preparation, 8. 803 

properties, chemical, 8. 810 

physical, 8. 807 

Phosphinotribromosilane, 6. 979 
Phosphites, 8. 911 

ammonium, 8. 911 

primary, 8. 911 

secondary, 8. 911 

tertiary, 8. 911 

Phosphocerite, 5. 523 
Phosphochalcite, 8. 8, 289 
Phosphodiamic acid, 8. 707 
Phosphodiamidic acid, 8. 707 
Phosphoferrite, 12. 630 ; 14. 396, 399 
Phosphographitic acid, 8. 956 
Phosphornellogen, 8. 956 
Phosphomolybdic acids, 11. 659 
Phosphon yellow, 8. 748 
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Phosphon yellow a, 8. 748 

P, 8. 748 

colloidal, 8. 749 

Fhosphonitrilic bromides, 8. 724 

chlorides, 8. 721 

Phosphonitryle, 8. 709 
Fhosphonium amalgam, 8. 822 

bromide, 8. 824 

chloride, 8. 822 

chlorotitanate, 7. 85 

compounds, 8. 822 

hydroxide, 8. 822 

iodide, 8. 824 

sulphate, 8. 828 

Phosphophyllite, 12. 550 
Phosphor bronze, 7. 347 

copper, 3. 97 

tin, 8. 848 

Phosphorcarburetted hydrogen, 8. 847 
Phosphore de Homberg, 8. 697 
noir, 8. 747 

Phosphorescence spectrum, 12. 19 
Phosphoresce j)es, 3. 745 
Phosphorgummite, 12. 52 
Phosphoric acid, 8. 947 ; 13. 613, 615 

constitution, 8. 959 

decitahydrate, 8. 952 

hemihydrate, 8. 952 

hydrates, 8. 951 

monohydrate, 8. 952 

nitrosyl, 8. 435 

physiological action, 8. 965 

properties, physical, 8. 953 

anhydride, 8. 940 

chloride, 8. 1009 

ether, 8. 966 

fluoride, 8. 996 

oxide, 8. 940 

oxychloride, 8. 1019 

spar, 2. 3 

tapers, 8. 1059 

titanium enneachloride, 1. 85 

Phosphorite, 2. 1 ; 3. 623, 896 ; 8. 734 
Phosphorochalcite, 8. 733 
Phosphorosic oxide, 8. 922, 923 
PhosphoroBophosphoric oxide, 8. 923 
Phosphorous acid, 8. 899 

amidosulphuryl tetrachloride, 8. 662 

anhydride, 8. 891 

chloride, 8. 999 

fluoride, 8. 994 

lead enneaiodide, 7. 762 

oxide, 8. 891 

titanium heptochloride, 7. 85 

triamide, 8. 704 

Phosphorphyllite, 14. 396 
Phosphors alumina rhodium, 15. 565 
Phosphorus, 8. 729 ; 12. 528 

allotropes, 8. 744 

amide, 8. 271, 704 

antimonide, 9. 409 

antimony decachloride, 9 . 489 

arsenide, 9 . 69 

atomic weight, 8. 799 

Baldwin’s, 3. 740 ; 8. 729 

black, 8. 747, 748 

borotribromodiiodide, 8. 1039, 1040 

bottles, 8. 1059 

boxes, 8. 1069 

Boyle’s, 8. 730 


Phosphorus, Brand’s, 8. 730 

• bromomercuriate, 8. 1033 

Canton’s, 3. 740 

carburet (carbide), 8. 846 

chloronitrides, 8. 721 

colourless, 8. 744 

cycle in nature, 8. 736 

diamidotrifluoride, 8. 707 

diantimony pentadecachloride, 9 . 489 

dibromide, 8. 1030 

dibromonitride, 8. 724 

dichloride, 8. 998 

dichloroheptabromide, 8. 1044 

dichloronitride, 8. 723 

dichloropentabromide, 8. 1043 

dichlorotribromide, 8. 1043 

diiodide, 8. 1038 

diiodotriselenide, 10. 791 

dinitroxylpentafluoride, 8. 997 

dioxy trisulphide, 8. 1061 

disulphide, 8. 1054 

disulphoselenide, 10. 922 

dithiodiiodide, 8. 1079 

dithiopentachloride, 8. 1073 

ditritanhydrosulphatotetroxide, 10. 

346 

ditroxylpentafluoride, 8. 542 

dodecasulphido, 8. 1047 

emanation, 8. 779 

English, 8. 730 

— — enneabromide, 8. 1033 

enneamrninotetrabroinide, 8. 1036 

enneamminotribromido, 8. 1032 

flowers of, 8. 891, 940 

fluorides, 8. 993 

fulgurans, 8. 730 

granulated, 8. 743 

hemioxide, 8. 869 

hemipentamminofluoride, 8. 997 

hemiselenide, 10. 790 

hemisulphide, 8. 1047 

hemitriselenide, 10. 790 

heptabromide, 8. 1035 

heptadecabromide, 8. 1033 

hermeticus, 8. 729 

hexachloroiodide, 8. 1045 

hexamminotrichloride, 8. 1004 

hexasulphide, 8. 1047 

history, 8. 729 

hydrohydroxide, 8. 832 

hydrohydroxyhydroiodide, B. 832 

hyposulphides, 8. 1047 

igneuB, 8. 730 

— - — ignition temp., 8. 772 

imide, 8. 271 

imidoamide, 8. 271 

imidonitride, 8. 269 

iodides, 8. 1037 

iodobisiodomercuriate, 8. 1041 

iron-silicon alloys, 13. 671 

Kraft’s, 8. 730 

Kunckel’s, 8. 730 

liquid, 8. 747 

metallic, 8. 747 

mirabilis, 8. 730 

molybdenum decachloride, 11. 626 

mononitride, 8. 122, 123 

nitride, 8. 123 

occurrence, 8. 732 

octamminopentachloride, 8. 1014 
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Phosphorus octamminotrichloride, 8. 1004 

ootitahenasulphide, 8. 1047 

oxidation, 8. 771 

oxides, 8. 866 

oxybromide, 8. 1036 

oxychloride, 8. 1019 

oxyhalides, 8. 1042 

oxyiodides, 8. 1041, 1067 

oxysulphides, 8. 1061 

oxytrifluoride, 8. 997 

pentabromide, 8. 1033 

pentachloride, A 1009 

properties, chemical, 8. 1012 

physical, 8. 1010 

pentafluoride, 8. 996 

pentaiodide, A 1038 

pentamide, 8. 271 

pentaselenide, 10 . 791 

pentasulphide, 8. 105/5 

pentathiodichloride, 8. 1074 

pentoxide, 8. 940 

preparation, 8. 941 

properties, chemical, 8. 944 

physical, 8. 942 

pentoxydecachloride, 8. 1015 

persulphide, 8. 1047 

physiological action, 8. 794 

preparation, 8. 740 

properties, chemical, 8. 782 

physical, 8. 754 

purification, 8. 743 

pyropus, 8. 730 

r red, 8. 744 

colloidal, 8. 749 

rhombic, 8. 747 

scarlet, S. 746 

selenides, 10 . 930 

selenoxide, 10 . 931 

sesquisulphide, 8. 1049 

silicate, 6. 835 

silicide, 6. 188 

sulphates, 8. 1071 

sulphatodecachloride, 8. 1017 

sulphides, 8. 1047 

sulphoselenide, 10 . 791, 920 

tetrachlorobromide, 8. 1043 

tetracosisulphotriiodide, 10 . 95 

tetracosithiotriiodide, 8. 1040, 1078 

tetramminotetritadecasulphide, 8. 

1056 

tetratritaiodide, 8. 1038 

tetritadecasulphide, 8. 1055 

tetritaheptoxide, 8. 1053 

tetritahexasulphide, 8. 1052 

tetritaiodide, 8. 1038 

tetritapentasulphide, 8. 1047 

tetritaselenide, 10 . 790 

tetritasulphide, 8. 1047 

tetritatriselenide, 10 . 790 

tetritatrisulphide, 8. 1048 

tetroxide, 8. 866, 922, 923 

thiodiiodide, 8. 1079 

thiohalides, 8. 1071 

thioiodides, 8. 1078 

thiotetraio^de, 8. 1079 

triamide, 8. 271 

tribismuthodibromide hydrobromide, 

9. 672 

tribromide, 8. 1030 

trichloride, 8. 998, 999 


Phosphorus trichloride and COj, 6. 32 

properties, chemical, 8. 1002 

physical, 8. 1000 

trichloroctobromide, 8. 1044 

trichlorodibromide, 8. 1043 

trichlorodiiodide, 8. 1045 

trichloromercuriate, 8. 1007 

hemihydrate, 8. 1007 

trichloropentabromide, 8. 1044 

trichlorotetrabromide, 8. 1044 

trifluodibromide, 8. 1042 

trifluodichloride, 8. 1042 

trifluodiiodide, 8. 1042 

trifiuoride, 8. 994 

— trihydride, 8. 802 

triiodide, S. 1039 

trioxide, 8. 891 

trioxydisulphide, 8. 1061 

trisiodomercuriate, 8. 1041 

tritahexasulphide, 8. 1054 

tritahydroxide, 8. 869 

tritapentanitride, 8. 123 

tritapentasulphide, 8. 1047 

trithiodiiodide, 8. 1079 

uses, 8. 795 

valency, 8. 799 

violet, 8. 747 

white, 8. 747 

zirconium oxyheniohloride, 7. 1 45 

tridecachlorido, 7. 145 

Phosphoryl antimony octochlorido, 9 . 489 

bromide, 8. 1035 

chloride, 8. 1019 

properties, chemical, 8. 1023 

physical, 8. 1021 

chlorodibromido, 8. 1046 

dichloroamide, 8. 1024 

dichlorobromide, 8. 1045 

diimidosulphide, 8. 727 

fluoride, 8. 997 

hexamminotrichloride, 8. 1024 

hydrasulphido, 8. 1071 

imidoamide, 8. 708 

molybdenum octochloride, 11. 625 

monochloride, 8. 1019, 1026 

monofluoride, 8. 998 

nitrile, 8. 709 

sulphate, 8. 1071 

titanium heptacliloride, 7. 85 

triamide, 8. 707 

trichloride, 8. 1019 

Phosphosiderite, 12 . 530 ; 14 . 401 
Phosphotungstic acids, 11 . 862, 863 
Phosphouranylite, 12 . 130 
Phosphuranyiite, 8. 733 ,* 12 . 5 
Photicite, 6. 897 
Photizite, 6. 897 

Photochemical equivalence, 2. 153 

Einstein’s law, 2. 153 

extinction, 2. 165 

induction, 2. 149 

Photoelectric action, 2. 152 

effect, 2 . 152 ; 4 . 41 

normal, 4 . 43 

selective, 4 . 43 

Photographic plate, 8. 411 
Photography, 8. 411 
Photolite, 6. 366 
Photoluminescence, 8. 745 
Photolysis, 2. 154 
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Phototropic reactions, 4. 963 
Phyllinglanz, 8. 494 
Phyllito, 6. 620; 12. 150 
Physalite, 6. 660 
Physical change, 1. 83 
Picite, 12. 530 ; 14. 409 
Pickel Greek, 9. 122 
Pickles, 13. 615 

Pickeringite, 4. 252 ; 5. 154, 354 
Pickering’s spectrum, 4. 170 
Picolinium chloropalladate, 15. 673 

chloropalladite, 15. 670 

pontachloropicolinoiridate, 15, 768 

^-picolinepentachloroplatinate, 16. 312 

a-picolinium bromoiridate, 15. 777 

bromopalladate, 15. 678 

bromoplatinate, 16. 376 

bromoruthenate, 15. 539 

bromosmate, 15. 723 

chloriridate, 15. 771 

chlorosmate, 15. 719 

)3-picolinium bromopalladate, 15. 678 

bromopalladite, 15. 677 

bromopemithenite, 15. 538 

bromosmate, 16. 723 

chloroiridate, 15. 771 

chloroperruthenite, 15. 533 

chlororhodate, 15. 580 

chlororuthenate, 15. 534 

chlorosmate, 16. 719 

Picotite, 4. 251 ; 5. 154, 298 ; 11. 199, 201 

Picranalcirne, 6. 644 

Picric acid, 18. 615 

Picroalluminite, 5. 354 

Picroallumogenc, 5. 354 

Picroallumogin, 5. 354 

Picroalumogen, 6. 154 

Picrochromite, 11. 199 

Picroilmenite, 7. 2, 57 

Picrolite, 6. 422 ; 15. 9 

Picromorite, 2. 430, 657 ; 4. 252, 338, 339 

Picropharmacolite, 3. 623 ; 4. 252 ; 9, 5, 179 

Picrophyll, 6. 416 

Picrosmine, 6. 423 

Picrotephroite, 6. 893 

Picrothomsonito, 6. 710 

Picrotitanite, 7. 57 

Pictet’s formula, 1. 834 

Pictite, 6. 840 ; 7. 3 

Piddingtonite, 6. 396 

Piedmontite, 6. 722, 768 ; 12. 148, 150 

Piedra mineral de ploinb, 5. 714 

Pieropidote, 6. 722 

Pierre a feu, 6. 140 

savon, 6. 498 

cruciforme, 6. 766 

d’aimant, 18. 734 

d’azure, 6. 586 

de amazones, 6. 663 

croix, 6. 766, 909 

grasse, 6. 569 

Labrador, 6. 693 

lune, 6. 662 

made, 6. 458 

savon, 6. 427, 432 

soleil, 6. 663 

dastique, A 140 

Piezoelectricity, 1. 648 
Pig boiling, 12. 636 
iron, 12. 696, 708 


Pig iron all mine, 12. 708 

basic, 12. 709 

Bessemer, 12. 709 

chill oast, 12. 596 

cinder, 12. 708 

hffimatite, 12. 708 

machine cast, 12. 696 

phosphoric, 12. 709 

sand-cast, 12. 696 

moulds, 12. 708 

Pigeonite, 6. 916 

Pigs, 12. 596, 697 

Pilarite, 6. 344 

Pilasonite, 11. 2 

Pilbarite, 6. 515 ; 7. 491 ; 12. 6 

Pilolite, 6. 423 

a, 6. 826 

j8, 6. 826 

Pilsenite, 11. 60 

Pilula hydrargyri subchloridi composita, 4 
813 

Pimelite, 6. 624, 933 ; 15. 6 
Pinakiolite, 5. 113 ; 12. 160 
Pinakolite, 5. 4 
Pinchbeck, 4. 671 

Pingos d’agoa (drops of water), 6. 662 

Pingiute, 6. 907 ; 12. 530 

Pinite, 6. 619, 812 

Pinitoid, 6. 619 

Pink chrome-tin, 7. 421 

salt, 7. 447 

Pinnoite, 2. 430 ; 4. 252 ; 5. 495 
Pintadoite, 9 . 769 , 

Piombo muriato corneo, 7. 706 
Piotine, 6. 432 

Piperidinium bromopalladite, 15. 677 

bromoplatinate, 16. 376 

bromosmate, 15. 723 

chloroiridate, 15. 771 

chloropalladite, 15. 670 

chloroi)erruthenite, 15. 533 

chlororuthenate, 15. 634-5 

chlorosmate, 15. 720 

Piperno, 6. 762 
Pirodmalite, 6. 896 
Pirssonite, 8. 844 
Pisanite, 12. 630 ; 14. 295 
Pisekite, 12. 6 
Pisilomelane, 8. 626 
Pisolitic ore, 5. 249 
Pissophane, 5. 338 
Pistacite, 6. 721 

Pistomesite, 4. 349 ; 12. 530 ; 14. 369 
Pit carantite, 6. 416 

charcoal, 5. 748 

Pitchblende, 5. 530 ; 7. 896 ; 12. 1, 6, 49 

Pitt diamond, 5. 711 

Pitticite, 9 . 6, 227 ; 12. 630 

Pittinite, 12. 5, 62 

Pittizite, 9 . 227 ; 18. 886 

Placer deposits, 8. 496 

gold, 8. 491 

mining, 8. 496 

Pleusodine, 9 . 79 
Placodite, 15. 6 
Plagioclase, 6. 694 
barium, 6. 707 

Plagiocitrite, 4 . 262 ; 5 . 164 ; 12 . 630 ; 14 
328 353 

Plagionite, 7. 491 ; 9. 343, 647 
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Plagionite a-, 9 . 547 

jS-, 9 . 647 

Plait point, 1. 168 
Plakodine, 15. 6 
Planch^ilate, 8. 8 
Plancheite, 6. 341, 344 
Planck’s constant, 1. 811 
Plane of symmetry, 1. 614 

polarization of light, 1. 607 

Planerite, 5. 366, 367 

Planets, influence on metals, 1. 3, 21 

Planoferrite, 12. 630 ; 14. 328, 334 

Plants, metabolism, 6. 10, 11 

Plasma, 6. 139 

Plaster dead burnt, 8. 776 

flooring, 8. 774 

hard finish, 8. 776 

of Paris, 8. 763, 767 

setting of, 8. 770 

Plasters, cement, 8. 775 
Plasticity, 1. 819 

of clay, 6. 485 

Platalargan, 16. 210 
Plate iron, 12. 709 

sulphate, 8. 688 

Platimoor, 16. 48 
Platina, 16. 2 

Platinan chlorostannito, 7. 434 
Plating gold, 8. 359 
silver, 8. 359 

Platinic allylacetictrichlorido, 16. 286 

allylmaloric trichloride, 16. 286 

amidobromotetramminobromide, 16. 

381 

amidochlorotetramminobromide, 16. 

381 

amidochlorotetramminochloride, 16. 

306 

aminochlorotetramminonitrate, 16.413 

ammonium arsenite, 9 . 134 

arsenate, 9 . 234 

barium molybdate, 11. 576 

bis-a-methyl-a'-ethylpyridinehydro- 

chloride, 16. 313 

bis-a-methyl-jS'-ethylpyridinehydro- 

chloride, 16. 313 

bis-a-methyl-y-ethylpyridinehydro- 

chloride, 16. 313^ ^ 

bis-a-picolinehydrochloride, 16. 312 

dihydrate, 16. 312 

monohydrate, 16. 312 

bis-a-picolinehydroiodide, 16. 389 

bis-a-propylpyridinehydrochloride, 16. 

313 

bis-aj8y-trimethylpyridinehydro- 

chloride, 16. 312 

bis-aya'-trimethylpyridinehydro- 

chloride, 16. 312 

bis-ayjS'-trimethylpyridinehydro- 

chloride, 16. 312 

bis-j5-methyl-y-ethylpyridinehydro- 

chloride, 16. 313 

bis-jS-picolinehydroohloride, 16. 312 

bis-y-isopropylpyridinehydrochloride, 

16. 313 

bis-y'-isopropylpyridinehydrochloride, 

16. 313 

bis-y>picolinehydroohloride, 16. 312 

bisallylaminehydrobromide, 16. 375 

* bisallylaminehydrochloride, 16. 311 


Platinic bisallylaminehydroiodide, 16. 389 

bisamylaminehydrochloride, 16. 310 

bisanilinehydrobromide, 16. 376 

bisanilinehydrochloride, 16. 312 

bisanilinehydroiodide, 16. 389 

biscarbamidehydrochloride, 16. 313 

dihydrate, 16. 313 

biscollidinehydrobromide, 16. 376 

bisdiamylaminehydrochloride, 16. 311 

bisdiethylallylarninehydrochloride, 16. 

311 

bisdiethylaminehydrobromide, 16. 375 

bisdiethylaminehydrochlorido, 16. 309 

bisdiethylaminehydroiodide, 16. 389 

bisdiethyldipropylammoniumchloride, 

16. 310 

bisdiethylhydrazinehydrochloride, 16. 

311 

bisdiethylphosphinehydrochlorido, 16. 

315 

bisdiethylpropylaminehydrochloride, 

16. 310 

bisdiethylpropylsulphoniumcliloride, 

16. 314 

bisdi-iso-amylarainohydrobromide, 16. 

375 

bisdi-iso-butylaminehydrobromide, 16. 

375 

bisdimethylaminehydrobromide, 16. 

375 

bisdimethylaminehydrochlorido, 16. 

309 

bisdimethylaminehydroiodido, 16. 389 

bisdimethylarsinehydrochloride, 16. 

315 

bisdimethvlbonzylselenoniumchloride, 

16. 315 

bisdiinethylbenzylsulphoniiimchlo- 

ride, 16. 314 

bisdimethy Idiethy lainmoniuii ibro - 

mide, 16. 375 

bisdimethy Idiethy lam moniuinchlori tie , 

16. 309 

bisdimethyldiethylarsoniurnchloride, 

16. 315 

bisdimethy Idiethylph osphon i u mchlo- 

ride, 16. 315 

bisdimothyldipropylammoniumchlo- 

ride, 16. 310 

bisdimethy lethylaminehydrochlori( le , 

16. 309 

bisdimothylethylpropylamrnon ium- 

chloride, 16. 310 

bisdimethylethylsulphoniumchloride, 

16. 314 

bisdimethylhydrazinehydroehloride, 

16. 311 

bisdipropy lallylaminehy drocliloride , 

16. 311 

bisdipropylaminehydroiodide, 16. 389 

bisethylallylaminehydrochlorido, 16. 

311 

bisethylaminehydrobromide, 16. 375 

bisethylaminohydrochloride, 16. 309 

bisethylaminehydroiodido, 16. 389 

bisethylaminochloride, 16. 309 

bisethyldipropylaminehydrochloride, 

16. 310 

bisethyl-i-amylaminehydrochlorido, 

16. 311 
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Platinio bisethyl-i-butylaminehydrochlo- 
ride, 16. 310 

bisethyl-i-dibutylaminohydrochloride, 

16. 310 

bisethyl-i-propylaminehydroohloride, 

16. 310 

bisethyl-iso-butylaminehydrobromide, 

16. 375 

bisethyl-n-butylaminehydrochloride, 

16. 310 

bisethyl-n-propylaminehydrochloride, 

16. 310 

bisethylphosphinehydrochloride, 16. 

315 

bisethylpropyl-i-butylaminehydro- 

chloride, 16. 310 

bisethyl-sec-butylaminehydrochlo- 

ride, 16. 310 

biaothylthioglycolatodiamrninonitrate, 

16. 412 

bisothyltribenzylphosphoniumchlo- 

ride, 16. 315 

bisethyltri-i-butylammoniumchloride, 

16.310 

bisethy It r ipropy lammoniumchloride , 

16. 310 

bis-i-butylaminohydrochloride, 16. 310 

bia-i-dibutylaminehydrochloride, 16. 

310 

bis-i-dipropylaminehydrochloride, 16. 

309 

bis-i-projjyl-i-butylaminehydrochlo- 

rido, 16. 310 

bis-i-propyl-n-propylamine-hydro- 

chloride, 16. 309 

bis-i-propylaminohydrochloride, 16. 

309, 375 

bis-i-tetrabutylarnmoniumchloride, 16. 

310 

bis-i-tributylarninehydrochloride, 16. 

310 

bis-iso-amylaminehydrobromido, 16. 

375 

bis-iBO-butylaminohydrobromide, 16. 

375 

bis-iso-quinolinehydroohloride, 16. 313 

bislutidinehydrobroinide, 16. 376 

bis-m-toluidinohydrochloride, 16. 312 

bismethyl-i-amylaininehydrochloride, 

16. 311 

bismethyl-i-buiylamiriehydrochloride, 

16. 310 

bisrnethyl-i-dipropylaminehydro- 

chloride, 16. 310 

bismethyl-i-propylaminehydrochlo- 

rido, 16. 310 

bismethyl-i-propylbenzylsulphonium- 

chloride, 16. 314 

bismethyl-n-butylaminehydrochloride, 

16. 310 

bismethyl-n-dipropylaminehydrochlo- 

ride, 16. 310 

bismethyl-n-propyiaminehydrochlo- 

ride, 16. 310 

• bismethylaminehydrobromide, 16. 375 

bismethylaminehydrochloride, 16. 309 

bismethylaminehydroiodide, 16. 389 

bismethyldi-i-butylsulphoniumchlo- 

ride, 16. 314 

hydrate, 16. 314 


Platinic bismethyldi-i-propylsulphonium- 
chloride, 16. 314 

bismethyldi-n-propylsulphoniumchlo- 

ride, 16. 314 

bismethyldiethylaminehydrochloride, 

16. 309 

bismethyldiethylamylammoniumchlo- 

ride, 16. 311 

bismethyldiethylpropylammonium- 

chloride, 16. 310 

bismethyldiethylsulphoniumchloride, 

16. 314 

bismethylethylamylsulphonium- 

chloride, 16. 314 

bismethylethylbenzylsulphoniuiu- 

chloride, 16. 314 

bismethylethyldipropylammonium- 

chloride, 16. 310 

bismethylethyl-i-amylaminehydro- 

chloride, lA 311 

bismethylethyl-i-butylaminehydro- 

chlorido, 16. 310 

bismethylethyl-i-butylsulphonium- 

chloride, 16. 314 

bismethylothyl-i-propylsulphonium- 

chloride, 16. 314 

bismethylethyl-n-butylsulphonium- 

chloride, 16. 314 

bismethylethyl-n-propylsulphonium- 

chloride, 16. 314 

bismethylethylpropyl-i-butylamrao- 

niumchloride, 16. 310 

bismethylethylpropylaminehydro- 

chloride, 16. 310 

bismethyltribenzylarsoniumchlorido, 

16. 315 

bismothyltriethylammoniumbroinide, 

16. 375 

bismethyltriethylammoniurncliloride, 

16. 309 

bismothyltriothy Iphosphoniurnchlo - 

ride, 16. 315 

bismothyltripropylammoniumbro- 

mide, 16. 375 

bismethyltripropy lammoniurnchl o - 

ride, 16. 310 

bis-n-butylaminehydrobromide, 16. 

375 

bis-n-butylaminehydrochloride, 16.310 

bis-n-dibutylaminehydrochlorido, 16. 

310 

bis-n-dipropylaminohydrochloride, 16. 

309 

bis-n-propyl -i-butylaminehydrochlo- 

ride, 16. 310 

bis-n-propylaminehydrobromide, 16. 

375 

bis-w-propylaminehydrochloride, 16. 

309 

bisnaphthylaminehydrobromide, 16. 

376 

bis-p-toluidinehydrochloride, 16. 312 

bispicoUnehydrobromide, 16. 376 

bispiperidinehydrobromide, 16. 376 

bispiperidinehydrochloride, 16. 313 

bispiperidinehydroiodide, 16. 389 

bispropyl-i-dibutylaminehydrochlo- 

ride, 16. 310 

bispropylallyaminehydroohloride, 16. 

311 



GENEKAL INDEX 


671 


Platinic bispropyltri-i-butylammoniumchlo- 
ride, 16. 310 

bispyridinehydrobromide, 16. 376 

bispyridinehydrochloride, 16. 312 

bispyridinehydroiodide, 16. 389 

bisquinolinehydrochloride, 16. 313, 376 

dihydrate, 16. 313 

monohydrate, 16. 313 

bisquinolinehydroiodide, 16. 389 

bis-tertiary-butylaminehydrochloride, 

16. 310 

bistetrabenzylarsoniumchloride, 16. 

316 

bistetrabutylarsoniumchlorido, 16. 315 

bistetraethylammoniumbromide, 16. 

376 

bistetraethylamrnoniumchloride, 16. 

309 

bistetraethylammoniumiodide, 16. 389 

bistetraethylarsoniumchloride, 16. 316 

bistetraethylphosphoniumchlorido, 16. 

316 

bistetraethylstiboniumchloride, 16. 316 

bistotra-i-propylarsoniumchloride, 16. 

316 

bistotrallylammoniumchloride, 16. 311 

bistetramethylammonium bromide,16. 

375 

bistotramothylammoniumchloride, 16. 

309 

bistetramethylammonium iodide, 16. 

389 

bistetramethylphosphoniumchloride, 

16. 316 

bistetramothylstiboniumchloride, 16. 

315 

bistetramylarnmoniumchloride, 16.31 1 

bistetra-n-propylarsoniumchlorido, 16. 

315 

■ bistotrapropylammoniumbromide, 16. 

375 

bistotraproiiylammoniumiodide, 16. 

389 

bistetrapropylstiboniumchlorido, 16. 

316 

bisthiocarbamidohydrochlorido, 16. 

314 

bistoluidinehydrobromido, 16. 376 

bistriallyaminehydrochloride, 16. 311 

bistriamylaminehydrochloride, 16. 311 

bistributylsulphoniumchloride, 16. 314 

bistriethylallylammoniumchloride, 16. 

311 

bistriethylallylphosphoniumchloride, 

16. 316 

bistriethylaminehydrobromide, 16. 375 

bistriethylaminehydrochloride, 16. 309 

bistriethylaminehydroiodide, 16. 389 

bistriethylamylphosphoniumchloride, 

16. 315 

bistriethylbutylammoniumbromide, 

16. 376 

bi8triethyl-i>amylammoniumchloride, 

16. 311 

bistriethyl-i-butylammoniumchloride, 

16. 310 

bistriethyl-n-butylammoniumchloride, 

16. 310 

bistriethylphosphinehydrochloride, 16. 

316 


Platinio bistriethylpropylammoniumbro- 
mide, 16. 376 

bistriethylpropylammoniumchloride, 

16. 310 

bistriethylpropylphosphoniumchlo- 

ride, 16. 316 

bistriethylsulphoniumchloride, 16. 314 

bistriethylsulphoniumiodide, 16. 389 

■ bistri-iso-amylaminehydrobromide, 16. 

375 

bistri-iso-butylaminehy drobrom ide , 

16. 376 

• bistrimethylallylammoniumchloride, 

16. 311 

bistrimethylaminehydrobromide, 16. 

375 

bistrimethylaminehydrochloride, 16. 

309 

bistrimethylaminehydroiodide, 16. 389 

bistrimethylamylammoniumchlorido, 

16. 311 

bistrimethylamylphosphoniumchlo- 

ride, 16. 315 

bistrimethylethylammoniumbromide, 

16. 375 

bistrimethylethylammoniumchloride, 

16. 309 

bistrimethyle thylphosphoniumchlo - 

ride, 16. 315 

bistrimethy 1 -i- butylammoniumchlo - 

ride, 16. 310 

bistrimethyl-i-dipropylamrnonium- 

chloride, 16. 310 

bistrimethy 1 -n -bu tylammon iumehlo - 

ride, 16. 310 

bistrimethyl-n-propylammoniumchlo- 

rido, 16. 310 

bistrimethylphosphinehydrochloride, 

16. 315 

bistrimethylselenoniumchloride, 16. 

315 

bistrimethylsulphoniurnchloride, 16. 

314 

bistrimethylsulphoniumiodido, 16. 389 

bistrimothyltelluroniumchloride, 16. 

315 

bistripropylaininehydrobromide, 16. 

375 

bistripropylaminehydrochloride, 16. 

309 

bistripropylbutylammoni umchloride, 

16. 310 

bistripropylsulphoniumohloride, 16. 

314 

bisxylidinehydrobromidc, 16. 376 

bisxylidinehydrochloride, 16. 312 

bromide, 16. 373 

bromoamidotetramminobromide, 16. 

374 

bromocarbonatotetramminocarbonate, 

16. 408 

bromocarbonatotetramminocarbonate- 

dibromotetramminonitrate, 16. 414 

bromochlorotetramminoohloride, 16. 

382 

bromodinitratotriamminobromide, 16. 

414 

bromoiodides, 16. 392 

bromonitratoquaterpyridinehydro- 

nitrate, 16. 414 
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Platinic bromonitratotetramminonitrate, 
16. 414 

bromorntratotetramminosulphate, 16. 

414 

bromopentamminobromido, 16. 381 

bromosulphatotetramminosulphate, 

16. 406 

bromoBulphatotriamminobromide, 16. 

406 

bromotriiododiethylselenine, 16. 392 

carbonatonitratotetramminocarbo- 

nate, 16. 414 

carbylaminohydrazinochloride, 16. 312 

carbylaminohydrazinonitrate, 16. 412 

chloride, 16. 292 

decahydrate, 16. 293 

heptahydrate, 16. 293 

monohydrate, 16. 293 

octohydrate, 16. 293 

pentahydrate, 16. 293 

tetrahydrate, 16. 293 

chloroamidonitritopyridinoothylene- 

diaminochloride, 16. 309 

chloroamidotetramminobisdihydro- 

phosphate, 16. 417 

chloroamidotetramminobromide, 16. 

374 

chloroamidoietrainminochlorido, 16. 

306, 311 

chloroamidotetrarnminodichlonde, 16. 

308 

chloroamidotetramminohydroxy d ihy- 

drophosphate, 16. 417 
chloroamidotetramminonitrate, 16. 

414 

chlorobromotetrarnminochloride, 16. 

381 

chlorocarbonatote tramminocarbonate , 

16. 408 

chlorodibromoethylmercaptidoethyl- 

sulphino, 16. 383 

chlorodinitratodiammine, 16. 413 

chlorodinitratotriamminochloride, 16. 

413 

chlorodinitritonitratodiammine, 16. 

415 

chlorodinitritopyridinoothylenedi- 

aminochloride, 16. 309 

chlorodinitritopyridinoethylenedi- 

aminohydi'oxide, 16. 309 

chloroethylenodiaminotriammino- 

chloride, 16. 306 

chloroethylenediaminotriammino- 

nitrate, 16. 412 

chloroethylenediaminotriamminosul- 

phato, 16. 405 

chlorohydrophosphatoamidotriam- 

mine, 16. 417 

chlorohydrophosphatotetrammino- 

hydroxide, 16. 417 

chloroiodotetrarnminechloride, 16. 392 

chloronitratotetramminonitrate, 16. 

413 

chloronitritoethylenediaminodiam- 

minochloride, 16. 309 

chloronitritopyridinoethylenediamino- 

ammoniochlorido, 16. 309 

chloropentamminobromide, 16. 381 

chloropentaimninocarbonate, 16. 408 

chloropentamminochloride* 16. 306 


Platinic chloropentamminochloroplatinate, 
16. 305 

chloropentamminohydroxide, 16. 306 

chloropentamminonitrate, 16. 412 

chloropentamminosulphate, 16, 404 

chlorosulphatotetramminosulphate, 

16. 406 

chlorotribromobisethylselenine, 16.381 

chlorotriiodide, 16. 392 

chlorotriiodobisethylselenine, 16. 392 

chromatobisethylsulphide, 11. 314 

cobaltic hexamminocositungstate, 11. 

803 

copper cositimgstate, 11. 803 

molybdate, 11. 676 

decahydroxyammine, 16. 246 

decahydroxypyridine, 16. 246 

dibromobisglycine, 16. 376 

dibromobismethylethylglyoxime, 16. 

376 

dibromobisproi>ylenediaminochloride, 

16. 381 

dibromodichloroethylphosphate, 16. 

.381 

dibromodiiodobisamidoacetate, 16.392 

dibromodiiododethylsulphinediethyl- 

selenine, 16. 392 

dibromodiiododiothylselenine, 16. 392 

dibromodiiodomethylsulphine, 16. 392 

dibromodinitratobisethylselenine, 16. 

414 

ri«-dibromodinitritodiammine, 16. 383 

-dibromodinitritodiammine, 16. 

383 

dibromodinitri too thylsulphineethyl - 

selenine, 16. 383 

dibromohexainmine-/i>diamino8ul- 

phate, 17. 406 

dibromohexaTnmino-/x-diaminochlo> 

ride, 16. 381 

dibromonitratotriamminoiodide, 16, 

414 

dibromopropylenediamineammino- 

chloride, 16. 381 

dibromoquaterpyridinehydronitrate, 

16.414 

dibromoqnaterpyridinenitrate, 16. 414 

dibromototramminobromide, 16. 374 

dibrornotetramminochloride, 16. 381 

dibromototramminodihydrophos- 

phate, 16. 416 

dibromotetramminonitrate, 16. 413 

dibromotetramminosulphate, 16. 406 

dichloro-j8j3'/3''-triaminotriethylamino- 

chloride, 16. 311 

dichloro-j3j8'j8"-triaminotriethylamino- 

chloroplatinate, 16. 311 

dichloro- triaminotriethylamino- 

iodide, 16. 389 

dichloroamidotriamminonitrate, 16. 

414 

dichlorobisethylenediaminechloride, 

16. 311 

dichlorobisothylenediaminechloro- 

cuprate, 16. 311 

dichlorobisglycine, 16. 314 

dichlorobis-i-phenylmethylethyltri - 

chloropyrazol, 16. 318 

dichlorobi8>l-ethyl‘3, 6-diinethylpyra- 

zol, 16. 318 
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Flatinic dichlorobis-l-phenyl*3, 5-dimethyl- 
pyrazol, 16. 313 

dichlorobis- 1 -phenyl-3-methylpyTazol, 

16. 313 

dichlorobis- l-phenyl-4-methylpyrazol, 

16. 313 

dichlorobis- 1-phenylpyrazol, 16. 313 

dichlorobis- 1-phenyltetra/chloropyra- 

zol, 16. 313 

dichlorobis-3, 6-methylpyrazol, 16. 313 

dichlorobis-o-tolypyrazol, 16. 313 

dichlorobisphenylmethylethylpyrazol, 

16. 313 

dichlorobis- 1 -phenyl- 3-methyl 1, 3-tri- 

azol, 16. 314 

dichlorobis- 1 -phenyl-3-methyl-3-tri- 

azolone, 16. 314 

dichlorobispropylenediaminechloride, 

16. 311 

dichlorobispyrazol, 16. 313 

dichlorobispyridinephenylpyrazol, 16. 

313 

dichlorodibromobisamidoacetate, 16. 

383 

dichlorodibromobisethylamidoacetate, 

16. 383 

dichlorodibromobisethylphosphine, 

16.381 

dichlorodibromobisethylphosphite» 16. 

383 

diclilorodibromobisothylselenine, 16. 

381 

dichlorodibromobisethylsulphine, 16. 

376, 381 

dichlorodibromobismethylsulphine, 

16. 381 

dichlorodibromobispyridine, 16. 381 

dichlorodibromobutylsulphine, 16. 381 

dichlorodibromoethylphosphate, 16. 

383 

dichlorodibromoethylphosphite, 16. 

383 

dichlorodibromoothylsulphinoethyl- 

selenine, 16. 323, 381 

dichlorodibromomethylphosphate, 16. 

383 

dichlorodibromopropylsulphine, 16. 

381 

dichlorodicarbonylbispyridine, 16. 312 

dichlorodiiodide, 16. 392 

dichlorodiiodobisbutylsulphine, 16.392 

dichlorodiiodobisethylphosphine, 16. 

392 

dichlorodiiodobisethylselenine, 16. 392 

dichlorodiiodobismethylsulphine, 16. 

392 

dichlorodinitratodiammine, 16. 413 

cw-dichlorodinitritodiammine, 16. 336 

trans-dichlorodinitritodiammine, 16. 

335 

dichloroethylenediaminodiammine, 16. 

311 

diohloroethylenediaminodiammino- 

chloride, 16. 309 

dichloroethylenediaminopyridinoam- 

minoohloride, 16. 309 

diohloronitritoethylenediaminoammi- 

nochloride, 16. 309 

diohloronitritopyridinoethylenediami- 

noohloride, 16. 309 
VOL. XVI. 


Flatinic dichloronitritopyridinoethylene- 
diaminohydroxide, 16. 309 

dichloro-p-tolypyrazol, 16. 313 

dichloroquaterethylaminechloride, 16. 

309 

dichloroquaterethylaminechloroplati- 

nite, 16. 309 

dichloroquatermc thylaminechlorido , 

16. 309 

dichloroquatermethylaminenitrate, 16. 

413 

dichloroquatermethylpseudolutido- 

styrilchloride, 16. 314 

dichloroquaterpyridinechloride, 16.312 

dichloroquaterpyridinechloroplatinate, 

16. 312 

dichloroquaterp 3 a*idinechloroplatinite, 

16. 312 

dichloroquaterpyridinehydronitrate, 

16. 413 

dichloroquaterpyridinenitrate, 16. 413 

dichlorotetramminobromide, 16. 381 

dichlorotetramminochlorido, 16. 306 

monohydrate, 16. 306 

dichlorotetramminochloroplatinate, 

16. 307 

dichlorotetramminochloroplatinito, 16. 

306 

dichlorotetramminochromato, 11. 313 

dichlorotetramminodichromate, 11. 

345 

dichlorotetramminohydroxydihydro- 

phosphate, 16. 417 

dichlorotetramminonitrate, 16. 412 

dichlorotetramminosulphate, 16. 405 

dihydrate, 16. 405 

dihydrotrisulphide, 16. 398 

dihydroxydiamidohexamminodichro- 

mate, 11. 345 

dihydroxydichlorobisamidohexammi- 

nochloride, 16. 308 

dihydroxydinitratobisethylselenine, 

16.412 

dihydroxydinitratobispropylsulphine, 

16. 412 

^raw^-dihydroxydinitratodiamm ino , 

16. 411 

dihydrox vheptamminotetracarbonate , 

16. 407*^ 

dihydroxy hoxammino - /x-diarn iiiesul - 

phate, 16. 404 

dihydroxy laminodiammi nosulphate , 

16. 405 

dihydroxynitratotriamminonitrato, 

16. 411 

cw-dihydroxysiilphatodiainmine, 16. 

404 

^ran«-dihydroxysulphatodiammine,16. 

404 

dihydroxysulphatohoxammihochro- 

matodichromate, 11. 467 

dihydrox 5 rsulphide, 16. 399 

dihydroxytetramminobromide, 16. 380 

dihydrox 3 rtetramminochloride, 16. 305 

dihydroxytetramminoiodide, 16. 391 

dihydroxytetramminonitrate, 16. 411 

dihydroxytetramminosulphate, 16.404 

monohydrate, 16. 404 

tetrahydrate, 16. 404 

diiodobisglycine, 16. 389 

2x 
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Platinic diiodobispyridinodiainminoiodide, 
16. 389 

di iododinitritoethy I sulphinoethylsele- 

nine, 16. 392 

diiodohexaminine-/i-diimidosulphato- 

tetramminoplatinouB sulphate, 16. 
406 

diiodohexammino-/x-diainineiodide, 

16. 388 

diiodohexammino-/*-diaminosulphate, 

16. 406 

diiodohexammino-^-diimidoiodide, 16. 

389 

diiodotetramminoiodide, 16. 388, 392 

diiodotetramminoiodomerourato, 16. 

388 

diiodotetramminonitrate, 16. 414 

diiodotetramminosulphate, 16. 406 

dimethylaminedimethylpropylamine- 

hydrochloride, 16. 310 

dimethylaminedipropylaminehydro- 

chloride, 16. 310 

dimethyldiethylaminehydrobromide, 

16. 376 

aa'-dimethylpyridinehydrochlorido, 

16. 312 

a-/3'-dimethylpyridinehydrochloride, 

16. 312 

dihydrate, 16. 312 

ay-dimethylpyridinehydrochloride, 16. 

312 

jS/S'-dimethylpyridinehydroehlorido, 

16. 312 

jSy-dimethylpyridinehydroohloride, 16. 

312 

dihydrate, 16. 312 

dinitratotetramminochloride, 16. 412 

monohydrate, 16. 412 

dinitratotetraraminochloroplatinate, 

16. 412 

dinitratotetramminochromate, 11. 313 

dinitratotetramminodichromate, 11. 

345 

dinitratototramminonitrate, 16. 411 

dinitritochloroethylenediamino- 

methylaminoohloride, 16. 311 

dinitritochloroethylenediaminopyri- 

dinochloride, 16. 311 

dinitritodinitratodiammine, 16. 416 

dinitritotetramminodichromate, 11. 

345 

dinitritotetramminonitrate, 16. 416 

dioxytetraiodotetrammine, 16. 391 

disulphoallylsulphine, 16. 398 

disulphoallylsulphineallylchloroplati’ 

nate, 16. 315 

disulphatodiammine, 16. 404 

trihydrate, 16. 404 

disulphovinylsulphine, 16. 398 

disulphovinylsulphinechloroplatinite, 

16. 398 

disulphovinylsulphinevinylchloroplati- 

nate, 16. 315 

ethylenediaminehydrobromide, 16. 376 

ethylenediaminehydrochloride, 16. 311 

ethylenediaminobispyridinotetra- 

chloride, 16. 312 

o-ethylpyridinehydrochloride, 16. 312 

)3-ethylpyTidinehydrochloride, lA 312 

y-ethylpyridinehydrochloride, lA 312 


Platinic fluoride, 16. 250 

fiuosilicate, 6. 968 

hexachlorobispyridinediammine, 16. 

312 

hexaiododiammine, 16. 389 

hexamminobromide, 16. 374 

hexamminocarbonate, 16. 407 

— — hexamminohydroxide, 16. 246 

hexamminonitrate, 16. 411 

hexamminosulphate, 16. 404 

hexamminotetrachloride, 16. 305 

hydrazinocarbylaminoiodide, 16. 389 

hydrosiilphide, 16. 398 

hydroxyacetatotetramminochloride, 

16. 314 

hydroxyacetatotetramminochloro- 

platinito, 16. 314 

hydroxyacetatotetramminodichro- 

mate, 11. 345 

hydroxyacotatotetramminonitrate, 16. 

412 

— — hydroxyacetatotetramrainosulphate, 

16. 405 

hydroxyaquochlorotetramminochlo- 

ride, 16. 306 

- hydroxybromotetramminobromide, 

16. 3*80 

hydroxybromotetramminochloride, 16. 

382 

hydroxybromotetramminonitrate, 16. 

374 

hydroxychlorodinitritodiarnmine, 16. 

336 

hydroxychlorotetramminobromido, 

16. 3*82 

hydroxycnlorote tramminocarbonate , 

16. 408 

hydroxychlorotetramminochloride, 16. 

307 

hydroxychlorotetramminochromate, 

11. 314 

hydroxychlorotetramminodichromate, 

11. 346 

hydroxychlorotetramminonitrate, 16. 

413 

hydroxydinitratotriamminobromido, 

16. 414 

hydroxyiodotetramminoiodide, 16. 

391-2 

hydroxyiodotetramminosulphate, 16. 

406 

hydroxynitratotetramminonitrate, 16. 

411 

hydroxynitratototramminopyrophos- 

phate, 16. 417 

hydroxypentamminocarbonate, 16. 

408 

hydroxypentamminochloride, 16. 306 

hydrox37pentamminomtrate, 16. 412 

hydroxysulphatotetramminobromide, 

16. 406 

hydroxysulphatotetramminoohloride, 

16. 405 

dihydrate, 16. 406 

hydroxysulphatotetramminochloro- 

platinate, 16. 406 

hydroxysulphatotetramminochro- 

mate, 11. 314 

hydroxyaulphatotetramminodichro- 

mate, 11. 346, 467 
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Flatinic hydroxysiilphatotetrammino - 
nitrate, 16. 414 

hydroxysulphatotetramminosulphate, 

16. 404 

iodide, 16. 387 

iodonitritotetramminonitrate, 16. 416 

iodotrimethylaminodiammine, 16. 389 

iron, 16. 6 

mercurous cositungstate, 11. 803 

methylethylaminedipropylaminehy- 

drochloride, 16. 310 

methylethylaminehydrochloride, 16. 

309 

■ methylethylpropyl-i-amylammonium- 

ohloride, 16. 311 

methylethylpropylphenylammonium- 

iodido, 16. 389 

rnethyl-i-propyl -i-butylsulphonium- 

chloridi 16 314 

mothyl-n-propyl-i-butylsulphonium- 

cliloride, 16. 314 

mothyltri -i-butylarnrnoniuinchloride, 

16. 310 

motoxyhydroehlorido, 16. 332 

nitrate, 16. 410, 412 

nitratoethylthioglycocolatoammino, 

16. 410 

ni tri tochloroothylonedianiinodiam- 

inine, 16. 311 

nitritodichloroethylenediaminomethyl- 

arninochloride, 16. 311 

nitrosyltetramminohydronitrato, 16. 

411 

orthoarsenitQ, 9. 134 

oxide, 16. 242 

dihydrate, 16. 243 

hemitrihydrate, 16. 243 

monohydrate, 16. 243 

tetrahydrate, 16. 244 

trihydrate, 16. 244 

oxydihydroxydisulphide, 16. 399 

oxysulphido, 16. 399 

pontamminobromide, 16. 374 

perstannate, 7. 413 

phosphate, 16. 416 

phosjjhatododecatungstato, 11. 867 

phosphatotetramminobroinide, 15. 416 

— phosphatotetramminochloride, 16. 416 

phosphatotetamminonitrate, 16. 417 

potassium decoxide, 16. 248 

molybdate, 11. 576 

oxydisulphito, 10. 323 

propylenedaminehydrobromido, 16. 

376 

propylenediaminehydrochloride, 16. 

311 

pyrophosphate, 16. 417 

pyroarsenite, 9 . 134 

quaterethylaminechloroplatinite, 16. 

286 

quaterethylaminobromide, 16. 375 

quatertetraethylstiboniumchloride, 

16. 315 

quatertriethylphosphinechloroaurate, 

16. 327 

silver cositungstate, 11. 803 

hydroxytriamidodiammino- 

chloride, 15. 308 

hydroxytriamidodiammino- 

hydroxide, 16. 245 


Platinic silver molybdate, 11. 576 

sodium cositungstate, 11. 803 

decatungstates, 11. 802 

heptatungstate, 11. 803 

molybdate, 11. 576 

oxydisulphite, 10. 323 

triacontatungstate, 11. 803 

sulpharsenate, 9 . 324 

sulphate, 16. 403 

tetrahydrate, 16. 403 

sulx^hatodinitritotetrammine, 16. 406 

sulphatotetramminohydroxide, 16. 404 

sulphatototramminos^phate, 16. 404 

sulphatotetrapyridinochromate, 11. 

314 

sulphatotetrapyridinodichromate, 11. 

345 

sulphide, 16. 396 

sulphite, 11. 320 

tetrabromobisbenzonitrile, 16. 376 

tetrabromobisdiamidoacetate, 16. 376 

tetrabromobisethylphosphato, 16. 381 

tetrabromobisothylsulphine, 16. 376 

totrabromobismethylphosphate, 16. 

381 

tetrabromobismethylsulphine, 16. 

376 

tetrabromobispropylsulphino, 16. 376 

tetrabromobispyridine, 16. 376 

r^«-tetrabromodiammine, 16. 374 

^ran«-tetrabromodiammine, 16. 374 

tetrabromoethylselenine, 16. 376 

tetrabromoethylsoulphineethylsele- 

nine, 16. 376 

tetrabromonitrosylbromide, 16. 374 

totrabromotriaminopropanemono- 

hydrochloride, 16. 376 
tetrachloro-j88-dimothyldii>yridine, 16. 

313 

tetrachloro-j8j8'/3""triaminopropane- 

monohydrochloride, 16. 311 

tetrachloro-/9/8'j8"-triaminoprox>arie- 

monohydroohloroplatinate, 16. 311 
tetrachlorobis-a-mothylisoxazol, 16. 

314 

tetrachlorobis-a-naphthyl-l, 3-triazol, 

16. 314 

tetrachlorobi8-a-naijhthyl-2, 3-triazol, 

16. 314 

tetrachlorobis-j3-hydroxyethylpyri- 

dine, 16. 314 

tetrachlorobis-j3-lutidine, 16. 312 

totrachlorobis-j8-naphthyl-l, 3-triazol, 

16. 314 

tetrachlorobis-j8-naphthyl-2, 3-triazol- 

1, 16. 314 

tetrachlorobis-j5-pyridine- a-lacotate, 

16. 314 

tetrachlorobis-2, 5-dimethyl-3-ethyl- 

pyrazine, 16. 313 

tetrachlorobis-2, 5-dimethylpyrazine, 

16. 313 

tetrachlorobis-3, 6-dimethylpyrazol, 

16. 313 

tetrachlorobis-4, 6-dimothylpyrimi- 

dine, 16. 313 

tetrachlorobis-3, 6-dimethyltetra- 

chloropyrazol, 16. 313 

tetrachlorobis-3, 6-methylchloropyra- 

zol, 16. 313 
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Platinic tetrachlorobis-4, 6-methylethyl- Platinic tetrachlorobiamethylethylgulphine, 
pyrimidine, 16. 313 16. 314 

tetrachlorobis-3, 6-methylpyrazol, 16. tetraohlorobisphosphoripentachloride, 

313 16. 304 


tetrfiwjhlorobis- 1 -phenyl-3-imidotriazo- 

line, 16. 314 

tetraohlorobis-l-phenyl-3-methyl-l, 3- 

triazol, 16. 314 

totrachlorobis-l, 3, 4- triazol, 16. 313 

tetrachlorobis-l -phenyl- 1, 3-triazol, 16. 

313 

tetrachlorobis-l -phenyl-2, 3-triazol, 16. 

313 

tetrachloro-o-phenylenebiguanidine, 

16. 313 

dihydrate, 16. 313 

tetrachlorobis-o-tolyl-2, 5-dimethyl-2, 

3-triazol, 16. 314 

tetrachlorobis-o-tolyl-l, 3-tria.zol, 16. 

313 

tetrachlorobis-o-tolyl-2, 3-triazol, 16. 

313 

tetrachlorobis-p-dimethyloxyphos- 

phinobenzoate, 16. 315 

tetrachlorobis-p-tolyl- 3-imidotriazo- 

line, 16. 314 

tetrachlorobis-p-tolyl- 1, 3-triazol, 16. 

313 

tetrachlorobis-p-tolyl- 2, 3-triazol, 16. 

313-4 

tetrachlorobis-p-tolylpyrazol, 16. 313 

tetraohlorobis-fi-imidoazolylmercap- 

tan, 16. 314 

tetrachlorobis-r-a-naphthylimido- 

azolyl-fi- mercaptan, 16. 315 
— tetrachlorobis-v-methylimidozaolyl-fi- 
mercaptan, 16. 314 

tetrachlorobis-v-phenylimidoazolyl-/i- 

mercaptan, 16. 314 

tetrachlorobis-v-m-xylylimidoazolyl-^- 

mercaptan, 16. 316 

tetrachlorobis- v-p- tolylimidoazolyl- /x- 

mercaptan, 16. 314 

tetrachlorobisamidoacetate, 16. 314 

tetrachlorobisbenzonitrile, 16. 313 

tetrachlorobiscollidine, 16. 312 

tetrachlorobisdibenzylselenine, 16. 315 

tetrachlorobisdiethylenethiocarba- 

mide, 16. 314 

tetrachlorobisdiethylseienine, 16. 316 

tetrachlorobisdiethylsulphine, 16. 314 

tetrachlorobisdi-i-butysulphine, 16. 

314 

tetrachlorobisdimethylselenine, 16. 

315 

tetrachlorobisdimethylsulphine, 16. 

314 

tetrachlorobisdimethyltriazoline, 16. 

314 

tetrachlorobisdi-n-butylsulphine, 16. 

314 

tetrachlorobisdipropylsulphine, 16.314 

tetrachlorobisethylamidoacetate, 16. 

314 

tetrachlorobisethylenesulphine, 16.314 

tetraohlorobisglyoxal, 6 . 313 

tetrMhlorobisimidoazolylmercaptan, 

tetraohlorobisjaborinate, 16. 314 

tetraohlorobisjaborine, 16. 313 


tetrachlorobispicoline, 16. 312 

tetrachlorobispropionitrile, 16. 313 

tetraohlorobispyrazine, 16. 313 

tetrachlorobisp 3 ^azol, 16. 313 

cw-tetrachlorobispyridine, 16. 312 

^rotw-tetrachlorobispyridine, 16. 312 

tetrachlorobisquinoline, 16. 313 

tetraohlorobistetrahydroquinoline, 16. 

313 

tetrachlorobistetrazoline, 16. 314 

tetrfiwjhlorobistriohloropyridine, 16.313 

tetrachlorobistriethylphosphite, 16. 

315 

tetraohlorobistrimethylenethiocarba- 

mide, 16. 314 

te^achlorobistrithioformaldehyde, 16. 

tetrachlorocinnamylp 3 ^dazine, 16.313 

tetrachlorodiallylhexasulphine, 16. 315 

tetrachlprodiaminodiethylaminohy- 

drochloride, 16. 311 

tetrachlorodiaminodiethylaminohy- 

drochloridechloroplatinate, 16. 311 

cw-tetrachlorodiammine, 16. 308 

^ran«-tetrachlorodiammine, 16. 307 

tetrachlorodibenzylsulphine, 16. 314 

tetrachlorodiethylseloninediethylsul- 

phine, 16. 315 

tetrachlorojaborinate, 16. 314 

tetrachlorojaborine,. 16. 313 

tetrachlorophosphorotrichloride, 16. 

304 

tetrachloropicoline, 16. 312 

tetrachloropilocarpidine, 16. 313 

— fmn^-tetrachloropiperidinepyridine, 

16. 313 

— tetrachloropropylenediamine, 16. 311 

— tetrachloropyridineammine, 16. 312 

— tetrachlorotetrammine, 16. 308 

— tetrachlorotriaminopropanes, 16. 310 

— tetrachlorotriethylphosphate, 16. 315 

— tetrachlorotriethylphosphite, 16. 315 

— tetraethylaminechloride, 16. 309 
tetrahydroxydiammine, 16. 245 

— tetrahydroxylaminesulphate, 16. 404 

— tetraiodobisamidoacetate, 16. 389 

— tetraiodobisethylselenine, 16. 389 

— tetraiodobisethylsulphine, 16. 389 

— tetraiodobis-i-butylsulphineiodide, 16. 

389 

— tetraiodobis-i-propylsulphine, 16. 389 
tetraiodobismethylsulphine, 16. 389 

— tetraiodobispyridine, 16. 389 

— cia-tetraiododiammine, 16. 389 

— ^rana-tetraiododiammine, 16. 388 

— tetraiodoethylselenine, 16. 389 

— tetramethylammoniumtrimethylethyl- 

ammoniumchloride, 16. 309 

— tetramminodisulphite, 10. 321 

— tetramminoiodomercurate, 16. 391 

— tetranitratobisethylselenine, 16. 412 

— tetranitratodiammine, 16. 411 

— tetrapropylammoniumchloride, 16.310 

— tetrasulphotrisamylsulphide, 16. 370 

— thallouB oositungstate, 11. 803 

— thiooarbide, 16. 398 
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Platiziio tribromoiodobisethylselenine, 16. 
392 

trichloroamminoethylenediamino- 

chloride, 16. 311 

trichlorodiaminodiethylamine, 16. 311 

trichloroethylenediaminoeunmino- 

chloride, 16. 309 

trichloronitratodiammine, 16. 413 

trichloronitritodiammine, 16. 336 

trichloropyridinoethylenediamino- 

chloride, 16. 309 

trichlorotriamminochloride, 16. 307 

trichlorotrisbe]izylox3rphosphiiie- 

chloride, 16. 315 

triethylselenoniumchloride, 16. 315 

trihydrox3niitratodiainmine, 16. 411 

trimethyl chloride, 16. 302 

diamminoiodide, 16. 392 

hydroxide, 16. 245 

iodide, 16. 392 

Bulphato, 16. 405 

trimethylethylammoniumdimethyl- 

ethylammoniumchloride, 16. 309 

trisethylenediaminochloride, 16. 311 

triaethylenediaminonitrate, 16. 411 

trispropylenediaminobromide, 16. 376 

trispropylenediaminochloride, 16. 311 

trispropylenediaminoiodide, 16. 389 

trispropylenediaminonitrate, 16. 412 

trispropylenediamiiioBulphate, 16. 406 

vinylacetictrichloride, 16. 280 

Platiniridium, 16. 6 
Platinite, 15. 258 
Platinites, 16. 230 
Platinized asbestos, 16. 49 

carbon, 16, 49 

clay, lA 50 

magnesium, 4. 273 

jjlatinum, 16. 49 

pumice, 16. 49 

silica, 16. 50 

Platinmohr, 16. 48 

Platinoid, 15. 210, 211 

Platinosic barium sulphate, 16. 403 

benzylsulphi nochloride, 16. 286 

— 7- bispyridinetrichloride, 16. 286 
— ~ chloride, 16. 286 

chloroquaterethylaminedichloride, 16. 

271 

enneaiodootammine, 16. 386 

dibromohexammino-fi-diamidonitrate, 

16. 410 

dibromohexammino-/i-diimidonitrate, 

16. 410 

dihydroxyhexammino'fi-diamido- 

hydrophosphate, 16. 416 

dihydroxyhexammino-fi-diamido- 

nitrate, 16. 410 

diiodohexammino-/i-diamidohydro- 

phosphate, 16. 416 

diiodohexammino-/i-diamidonitrate, 

16. 410 

diiodohexammino-ii-diimidonitrate, 

16. 410 

dihydroxyhydroBulphate, 16. 402 

ferrous sulphate, 16. 403 

hexcdodotetrammine, 16. 386 

hydroxydihydrosulphate, 16. 402 

h3^droxyquaterethylaminodiohloride, 

16. 271 


Platinosic hydroxytetramminosulphate, 16. 
402-3 

iodide, 16. 386 

nitratohexammino-ft-diamidonitrate, 

16. 410 

oxynitrate, 16. 410 

pentaiodotetrammine, 16. 386 

p-phenylenediaminotrichloride, 16.286 

piperidinotrichloride, 16. 286 

potassium sulphate, 16. 403 

pyridineamminotrichloride, 16. 286 

quaterpyridinotrichloride, 16. 286 

silver sulphate, 16. 403 

sodium sidphate, 16. 403 

sulphate acid, 16. 403 

thallous sulphate, 16. 403 

triethylenedisulphinotrichloride, 18. 

286 

trisethylenediaminetriethylenetrisul- 

phinochloride, 16. 286 
Platinous acid, 16. 230 

allylalcoholdiamminobromide, 16. 372 

allylphosphitos, 16. 361 

allylsulphines, 16. 368 

ammines, 16. 360, 362 

amminothiocarbonate, 16. 408 

ammonium cis-aminoniumchlorosul> 

phitodiamminosulphite, 10. 321 

arsenite, 9. 134 

m-ehloroammino8ulphitodiarn- 

minosulphite, 10. 321 

chlorodisulphite, 10. 323 

dichlorodiamminochloride, 16. 

263 

dichlorodisulphite, 10. 323 

disulphite, 10. 322 

potassium chlorodisulphite, 10. 

323 

trichlorosulphite, 10. 323 

cw-sulphitod iamminosulphito, 

10. 321 

^mrw-sulphitodiainminosulphite, 

10. 320 

tetranuninohydrophosphate, 16. 

416 

tetrasulphite, 10. 322 

trihydrate, 10. 322 

trichlorohydrosulphite, 10. 323 

anilineammines, 16. 359 

anilinetriethylphosphito, 16. 359 

anilinetrimethylphosphite, 16. 359 

aquotriammines, 16. 350 

aquotriamminobromoplatinite, 16. 371 

aquotriamminochloride, 16. 260 

aquotrifiunminochloroplatinite, 16. 260 

barium ci«-sulphitodiamminosulphite, 

10. 321 

^rons-sulphitodiamminosulphite, 

10. 321 

benzonitrites, 16. 356 

benzylsulphines, 16. 360 

bisaoetamides, 16. 358 

bisacetonitriles, 16. 356 

bisaoetonitrilotetrammines, 16. 354 

bisacetonitritotetramminochloride, 16. 

274 

bisamidoacetals, 16. 356 

bisamidoacetates, 16. 356, 358, 366 

bisamidoethylacetates, 16. 356, 366 

bisamidomethylacetates, 16. 356 
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Platinous bis-a-amidoproprionate, 16. 358 

bi8€kminoacetalchloride, 16. 272 

bisaminoacetaldiammines, 16. 363 

bisaminoacetaldiamminochloride, 16. 

274, 276 

bisaminoacetaldiamminochloroplati- 

nite, 16. 274, 276 

bis-2-amino-l-acetylpyridines, 16. 366 

bis-S-aminopyridines, 16. 356 

bisanilinebisethylphosphites, 16. 354 

bisanilinebisethylphosphitochloride, 

16. 277 

bisanilinebismethylphosphites, 16. 354 

bisanilinobismethylphosphitochloride, 

16. 277 

bisanilinodiammines, 16. 363 

rta*bisanilinediamminochloride, 16.273 

^ram-bisanilinediamminochloride, 16. 

273 

c^«-bisanilinediamminochloroplatinite, 

16. 273 

^mn«-bisanilinediamminochloroplati- 

nite, 16. 273 

ci«-bisanilinediamminonitrate, 16. 409 

^mw«-bisanilinediamminonitrate, 16. 

409 

bisanilinediamminosulphate, 16. 401 

bisanilinehydrochloride, 16. 273 

pentahydrate, 16. 273 

bisanilines, 16. 356 

bisbariumthioglycollate, 16. 358 

bisbenzonitriles, 16. 365 

bisbenzylselenines, 16. 367 

bisbenzylsulphines, 16. 357, 367, 372 

bisbutylarninediammines, 16. 353 

bisbutylaminediamminochlorido, 16. 

273 

bisbutylcarbylamines, 16. 356 

bisbutylsulphines, 16. 367, 367 

biscarbonyidiammines, 16. 353 

biscarbonyldiamminochloride, 16. 260 

biscinnamenylpyridazine, 16. 366 

biscollidines, 16. 366 

bisdiamminohydroxytriiodobisnitro- 

sylhydroiodide, 8. 443 

bisdibutyldithioethyleneglycolato- 

chloroplatinite, 16. 276 

bisdibutyldithioethyleneglycols, 16. 

352 

bisdiethylaminochlonde, 16. 272 

bisdiethylamines, 16. 355 

bisdiethyldiselonotrimethylenoglycols, 

16. 352 

bisdiethyldithioethyleneglycolato- 

chloride, 16. 276 

bisdiethyldithioethyleneglycolato- 

chloroplatinate, 16. 276 

bisdiethyldithioethyleneglycolato- 

chloroplatinite, 16. 276 

bisdiethyldithioethyleneglycols, 16. 

352 

bisdiethyldithiohydroxyethylenegly- 

colatochloroplatinite, 16. 276 

bisdiethyldithiopropyleneglycolato- 

ohloroplatinite, 16. 276 

bisdiethyldithiotrimethyleneglycols, 

16. 352 

bisdiethyldithioxydiethylglycols, 16. 

352 

bisdiethylselenines, 16. 358 


Platinous bisdiethylenesulphinechloride, 16. 
276 

bisdiethylsulphines, 16. 367 

bisdiethylthioethyleneglycolbromo- 

platinite, 16. 372 

bisdimethylaminebispyridines, 16. 364 

cifi-bisdimethylaminechloroplatinite, 

16. 271 

bisdimethylaminediammines, 16. 353 

cw-bisdimethylaminediamminochlo- 

ride, 16. 271 

trana -bisdimethylaminediamminochlo- 

ride, 16. 271 

^mwa-bisdimethylaminediamminochlo- 

roplatinite, 16. 271 

bisdimethylaminediamminoiodide, 16. 

386 

bisdimethylamines, 16. 356 

bisdimethyldithioethyleneglycolato- 

chloroplatinite, 16. 276 

bisdimethyldithioethyleneglycols, 16. 

352 

bi8-2, 6-dimethylpyrazine, 16. 366 

bis-3, 6-dimothylpyrazole, 16. 366, 367 

bis-4, 5-dimethylpyrimidines, 16. 365 

bisdimothylsulphinediamminochlorido, 

16. 275 

bisdirnethylsulphines, 16. 356 

bis*3, 6-dimethyltetrachloropyrazole, 

16. 366 

bisdimethyltriazolines, 16. 366 

bisdiphenylglyoximine, 16. 368 

bisdiphenylthioglycolate, 16. 358 

bisdipropyldithioethyleneglycolato- 

chloroplatinite, 16. 276 

bisdipropyldithioethyleneglycols, 16. 

352 

bisdipropyldithiopropyleneglycolato- 

chloroplatinite, 16. 276 

bisdipropyidithiotrimethylenoglycols, 

352 

bisdipropylsulphines, 16. 357 

bisethylalcohols, 16. 367 

cw-bisotiiylaminebispropylamine- 

chloride, 16. 272 

trana -bisethylaininebispropylaniiiio- 

chloride, 16. 272 

trana -bisethylaminebispropylamine- 

chloroplatinite, 16. 272 

bisethylaminebispropylarnines, 16. 353 

bisethylaminediammines, 16. 363 

cia -bisethylaminediamminochloride, 

16. 271 

hemihydrate, 16. 271 

^rana-bisethylaminediamminochlori de, 

16. 271 

ci^-bisethylaminediamminochloro- 

platinate, 16. 271 

-bisethy laminediamminochloro- 

platinite, 16. 271 

bisethylaminediamminonitrate, 16. 

409 

^mn«-bisethylaminediammino8ul- 

phate, 16. 401 

hexahyi*ato, 16. 401 

bisethylamines, 16. 365 

bisethylaminobispyridines, 16. 364 

bisethylcarbylamines, 16. 356 

bis- 1 -ethyl- 3, S-dimethylpyrazoles, 16. 

367 
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Platinoufi'bisethylenediaminebromocuprate, 

16. 372 

bisethylenediaminechloride, 16. 272 

bisethylenediaminechlorocobaltate, 

16. 272 

bisethylenediaminechlorocuprate, 16. 

272 

bisethylenediaminechlorocupriplati- 

nate, 16. 272 

bisethylenediaminechloroplatinite, 16. 

272 

bisethylenediamines, 16. 351 

bisethylenediaminoiodide, 16. 385, 388 

bisethylenesulphinebromide, 16. 372 

bisethylenesulphinedihydroxide, 16. 

239 

bisethylonesulphineiodide, 16. 386 

bisethylenesulphines, 16. 352, 367 

bisethylenesulphinesulphate, 16. 401 

bisethylenethiocarbamide, 16. 367 

bisethylenethioglycollate, 16. 358 

bisethylmethylglycollate, 16. 357 

bisothylphosphines, 16. 367 

bisethylphosphinodiamminos, 16. 353 

bisethylphosphites, 16. 367 

bise thy Iphosphitodiamminochloride, 

16. 277 

bisethylsolonines, 16. 367 

bisethylsulphine, 16. 367 

bisethylsulphinedihydroxide, 16. 239 

bisothylthioglycolate, 16. 358 

bisethylthioglycolatodiamminosul- 

phate, 16. 401 

bisothylthioglycollate, 16. 358 

bisethylthioglycollic acid, 16. 357 

bisglycines, 16. 367 

bisglyoxaline, 16. 366 

bis-j 8 -hydroxyethylpyridines, 16. 366 

bisimidazolylrnercaptan, 16. 366 

bi 8 -/x-imidazolylmercaptan, 16. 366 

bis-i«o-amylBulphines, 16. 357 

biswobutylsulphinedihydroxide, 16. 

239 

bisjaborinates, 16. 366 

bisjaborines, 16. 365 

bislutidines, 16. 365 

ci«-bismothylaminebisethylamine- 

chloride, 16. 271 

^ran«-bismethylaminebisethylamine- 

chloride, 16. 271 

(*w-bismethylaminebisethylainine- 

chloroplatinite, 16. 271 

^mn«-bismethylarainebisethylamino- 

chloroplatinito, 16. 271 

bismethylaminebisethylamines, 16.353 

cttf-bismethylaminebispropylamine- 

chloroplatinite, 16. 272 

/mnd-bismethylaminebispropylamine- 

chloroplatinite, 16. 272 

bismethylaminebispropylamines, 16. 

353 

bismethylaminediammines, 16. 352 

ct«-bismethylaminediamminoohloro- 

platinite, 16. 271 

f ran« •bismethylaininediamminochloro* 

platinite, 16. 271 

bismethylamines, 16. 355 

bismethylcarbylamines, 16. 356 

bis-3, 6 -methylchloropyrazols, 16. 366 

bismethylethylglyoximine, 16. 358, 367 
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Platinous bis-4, 5-methylethylpyrimidines, 

16. 365 

bis-v-methylimidazolyl-jLi-mercaptan, 

16. 366 

bismethyl-iso-butylgloxirnine, 16. 358 

bis-a-methylisoxazols, 16. 365 

bismethyloxyphosphinebenzoates, 16. 

367 

bismethylphosphates, 16. 367 

bismethylpropylglyoximine, 16. 358 

bis-3, 5-methylpyrazol, 16. 366 

bis-3, 6 -methylp 5 a’azols, 16. 367 

bismethylselenines, 16. 367 

bismethylsulphine, 16. 367 

bismethylsulphinedihydroxide, 16. 239 

bismethylsulphinodiammines, 16. 353 

bismethylthioglycollate, 16. 358 

bi 8 -) 8 -methyltrimethylenediamines, 16. 

353 

bis-jS-methyltrimethylenediaminobro- 

mide, 16. 372 

bis-)3-methyltrimethylenediamino- 

iodide, 16. 385 

bis-j 3 -methyltrimethylenediamino- 

nitrate, 16. 409 

bis-v-naphthylimidazolyl-zi-mercap- 

tan, 16. 367 

bis-l-naphthyltriazole, 16. 366 

bisphenylcarbylamines, 16. 356 

bis- 1 -phenyl- 3, 5-dimethylpyrazolcs, 

16. 368 

bis-v-phenylimidazolyh/x-morcaptan, 

16. 366 

bis-l-phenyl-3-imidotriazoline, 16. 366 

bi 8 phenylmethylethyli>yrazoles, 16. 

368 

bis - 1 -phenylmethylethyltrichloro- 

pyrazoles, 16. 368 

bis-l-phenylmothylpyrazoles, 16. 368 

bis-l-phenyl-3-niethyl-l, 3 -triazolo, 

16. 366, 368 

bis- 1 -phenyl-3-methyl- 1 , 3 -triazolone, 

16. 368 

bis-l-phenylpyrazols, 16. 367 

bis-l-phenyltetrachloropyrazols, 16. 

367 

bis-l-phenyltriazole, 16. 366 

bisphosphamidodiamminos, 16. 353 

— bisphosphaminodiamminechlorido, 16. 

278 

bisphosphorichlorides, 16. 367 

bisphosphorus acid, 16. 358 

bisphosphorustribomide, 16. 358 

bisphosphorus trichloride, 16. 358 

bispicohnes, 16. 365 

bispiperidines, 16. 356 

bispiperidinochloride, 16. 274 

bispotassiumthioglycollato, 16. 357 

bispropionitrilediamines, 16. 353 

bispropionitrilos, 16. 356, 365 

bispropylaminedianirnines, 16. 353 

cis - bispropylaminediamminochloro - 

platinite, 16. 272 

^mfw-bispropylaminediamminochloro- 

platinite, 16. 272 

bispropylamines, 16. 355 

bispropylenediaminebrornide, 16. 372 

bispropylenediaminochloride, 16. 272 

bispropylenediaminehydroxide, 16.239 

bispropylenediamineiodide, 16. 385 
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Platinous bispropylenediaminenitrate, 16. 
409 

bispropylenediamines, 16. 361 

bispropylenediaminesulphate, 16. 401 

bispropylsulphinedihydroxide, 16. 239 

bispropylsulphines, 16. 367 

bispyrazole, 16. 366, 367 

bis-j5-pyridine-a-lacetates, 16. 366 

cifl-bispyridinebisdimethyliimine- 

chloroplatinite, 16. 274 

ct«-bispyridinebisdimethyleneamine- 

chloride, 16. 274 

<rontf-biBpyridinebisethylaminechloro- 

platinite, 16. 274 

m-bispyridinebismethyldiamine- 

chloroplatinite, 16. 274 

bispyridinebisthiocarbamides, 16. 364 

bispyridinediammines, 16. 353 

fi«-bispyridinediamminochloride, 16. 

274 

^mrw-bispyridinediamminochloride, 

16. 273 

CM -bispyridinediamminochloroplati- 

nite, 16. 274 

^ronfi-bispyridinediamminochloroplati- 

nite, 16. 274 

bispyridinedihydroxylaminechloro- 

platinite, 16. 273 

bispyridinedihydroxylamines, 16. 363 

bispyridinehydrochloride, 16. 274 

bispyridinephenylpyrazoles, 16. 368 

bispyridinos, 16. 366, 366 

bispyridinodiamminoiodido, 16. 385 

bisquinolines, 16. 366, 366 

bissilverphosphite, 16. 368 

biBSodiumthioglycollate, 16. 367 

bistetrahydroquinolines, 16. 366 

bistetrazolines, 16. 366 

bisthioacetamides, 16. 356 

bisthiocarbamidebispyridinechloride, 

16. 277 

bisthiocarbcunidebispyridine- 

hydroxide, 16. 239 

bisthiocarbamidediamrninochloride, 

16. 276 

bisthiocarbamides, 16. 366 

bisthiocarbamidiammines, 16. 353 

bisthiocarbamidodiammines, 16. 353 

bisthiodiglycollate, 16. 358 

bisthioglycollate, 16. 358 

bisthioglycollic acid, 16. 357 

bistoluidinebisethylphoaphites, 16. 364 

bistoluidinebisethylphosphitochloride, 

16. 278 

bistoluidinebismethylphosphiteB, 16. 

364 

bistoluidinebismethylphosphitochlo- 

ride, 16. 277 

bistolui dines, 16. 366 

bis-l-tolyl-2, 6-dimethyl.2, 3-triazole, 

16. 366 

bis-m-tolylenediaminochloride, 16. 274 

bis-m-tolylenediammines, 16. 369 

bi8-v-tolylimidazolyl-/i-mercaptan, 16. 

366 

bi8-l-tolyl.3-imidotriazoline, 16. 366 

bis-p-tolylpyrazole, 16. 366 

bistolylpyrazols, lA 367 

bis-l-tolyltriazole, 16. 366 

bis-m-tolynediamine, 16. 401 


Platinous bis-ajSy-triaminopropanobromide, 
16. 372, 386 

biB-ajSy-triaminopropanochloride, 16. 

272 

bis-l, 3, 4-triazole, 16. 366 

bistrichloropj^idines, 16. 366 

bistriethylarsines, 16. 368 

bistriethylphosphinediammino- 

chloride, 16. 277 

bistriethylphosphinediamminochloro- 

platinite, 16. 277 

bistriethylphosphines, 16. 358 

bistriethylphosphite, 16. 368 

bistriethylstibines, 16. 368 

bistrimethylphosphines, 16. 358 

bistrimethylphosphite, 16. 368 

bistrimethylenethiocarbcunide, 16. 367 

bistriphenylphosphite, 16. 368 

bis-tripropylaminehydrochloride, 16. 

272 

bistrithioformaldehydes, 16. 367 

bisxanthogenates, 16. 369 

bisxylidines, 16. 356 

bis-v-xylylimidazolyl-p-mercaptan, 16. 

366 

bromide, 16. 370 

bromoamidotetrammines, 16. 362 

bromobisbariumthioglycolate, 16. 372 

bromobispotassiumthioglycolate, 16. 

372 

bromobisthiodiglycolato, 16. 372 

bromocarbonatotetrammines, 16. 364 

bromodiaminodiethvlaminobromide, 

16. 372 

bromoiodobisethyleelenine, 16. 386 

bromopentammines, 16. 362 

bromosulphatotetramminee, 16. 364 

bromotriamminobronioplatinite, 16. 

371 

carbonatobismethylsulphine, 16. 407 

carbonatobispyridine, 16. 407 

carbonatotetrammines, 16. 363 

carbonyl oxide, 16. 236 

carbonylethylenes, 16. 360 

carbonylphenylhydrazines, 16. 369 

carbonylpyridines, 16. 360 

carbonyls, 16. 360 

carbonyltriediylphosphite, 16. 360 

chloride, 16. 261, 271 

chloroamidonitritopyridinoethylene- 

diaminochloride, 16. 364 

chloroamidotetrammines, 16. 362 

chloroaminotetrammines, 16. 363 

frans-chloroammoniosulphitodi- 

ammine, 10. 320 

chloroanilinediammines, 16. 366 

chloroanilinediamminochloride, 16.273 

chloroanilinediamminochloroplatinite , 

16. 273 

chlorobisanilineethylphosphite, 16. 356 

chlorobisethylthioglycollate, 16. 368 

a-chlorobispyridinoamminochloride, 

16. 273 

a-chlorobispyridinoamminochloro- 

platinate, 16. 273 

chlorobistoluidineethylphosphite, 16. 

356 

chlorobromobisethylselenine, 16. 286 

chlorobromoethylsulphineethylsele- 

nine, 16. 286 
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Platinous chlorobromotetramxnines^ 16. 363 

chlorocarbonatotetrammines, 16. 364 

chlorocarbonyldiammines» 16. 366 

chlorocarbonyldiaimninochloride, 16. 

273 

chlorodiaminodiethylaminomono- 

chloride, 16. 272 

chlorodiamminoethylphosphites, 16. 

366 

chlorodiethylsulphinediamminochlo- 

ride, 16. 276 

chlorodiethylsulphinediamminochloro- 

platinite, 16. 275 

chlorodiethylsulphinediamminoethyl- 

mercaptide, 16. 275 

chlorodinitritopyridinodiammino- 

chloride, 16. 364 

chlorodinitritopyridinoethylenedia- 

minochloride, 16. 364 

chlorodinitritopyridinoethylenedia- 

minohydroxide, 16. 364 

chlorodinitritopyridinomethylainino- 

amminochloride, 16. 364 

chlorodinitritotriamminochloride, 16. 

364 

chlorodioxytrihydroxyphosphite, 16. 

278 

chlorodithioglycolate, 16. 277 

chlorodithiopotassiumdithioglycolate, 

16. 277 

chloroethoxydicycZopentadiene, 16. 274 

chloroethylenediaminotriammines, 16. 

362 

chloroethylmercaptidediethylsulphine, 

16. 275 

chloroethylenesulphines, 16. 363 

chloroethylrnercaptidodiammine, 16. 

277 

chloroethylmercaptidodiarnmino- 

ohloroplatinite, 17. 277 

chloroethylphosphitobiBanilinochlo- 

ride, 16. 278 

chloroethylphosphitobistoluidine- 

chloride, 16. 278 

chloroothylphosphitodiaimninochlo- 

ride, 16. 278 

chloroethylphosphitodiamm inochloro- 

platinate, 16. 278 

chloroethylphosphitotriamminochloro- 

platinate, 16. 277 

chloroethylphosphitotriamminochloro’ 

platinite, 16. 277 

chloroethylsulphinediammines, 16. 355 

chloroethylthioglycolate, 16. 277 

chloroglycinodiammines, 16. 354 

rt>-chlorohydrosulphatodiammine, 10. 

321 

^ran«-ohlorohydrosulphitodiammine, 

10. 320 

chlorohydroxydipropyUulphine, 16. 

276 

chlorohydroxytoluidinethylphosphite, 

16. 278 

ohloroiodides, 16. 380 

chloroiodobisethylselenine, 16. 386 

eitf-chloroiodobispropylsulphine, 16. 

386 

chloroiodoethylsulphine-ethylselenine, 

16. 386 

ohloroiodotetrammines, 16. 363 


Platinous chloromercaptammine, 16. 275 

chloromercaptide, 16. 276 

chloromethoxydicyc2opentadiene, 16. 

274 

ohloronitratobisbutylsulphine, 16. 413 

chloronitratobisethylselenine, 16. 410 

chloronitratoethylphosphite, 16. 410 

chloronitratoethylsulphine-ethylsele- 

nine, 16. 410 

chloronitratotetranuninoBulphate, 16. 

414 

chloronitritO’Complexes, 16. 359 

chloronitritodiammine-(^m^w), 8. 516 

chloronitritoethylenediaminodiam- 

minocliloride, 16. 362 

chloronitritohydroxylaminoammine- 

{tran8)f 8. 517 

chloronitritopyridinoethylenediamino- 

amminochloride, 16. 362 

chloronitritopyridinotriamminochlo- 

ride, 16. 362 

chloronitritotetrammi nochloride, 16. 

362 

chlorooxypentahydroxyphosphite, 16. 

278 

chloropentammines, 16. 362 

chlorophosphaminediammine, 16. 355 

chlorophosphaminediarnniinochloride, 

16. 278 

heptahydrate, 16. 278 

— — chlorophosphorotrihy droxidod ihy dro - 
phosphite, 16. 253 

chloroplatinites, 16. 285 

frantf-chloropyridinediethylselenine, 

16. 277 

a-chloropyridinodiamininochloride, 16. 

273 

chlorosulphatotetrarnmines, 16. 364 

chloroBulphitopyridinoammine, 16.274 

chlorotriammines, 16. 354 

chlorotrianuninochloride, 16. 260 

chlorotriamrainochloropalladite, 16. 

259 

chlorotriamminochloroplatinate, 16. 

261 

chlorotriamminochloroplatinite, 16. 

260 

chlorotriamminotrichloroainminoplati- 

nite, 16. 261 

chlorotricarbonyls, 16. 354 

chlorotrimethylsulphines, 16. 355 

chlorotrisdiethylenedisulphinechlo- 

ride, 16. 275 

chlorotrisdiethylBeleninechloroplati- 

nite, 16. 277 

chlorotrisdiethylsulphineehlorido, 16. 

275 

chlorotrisethylsulphinos, 16, 355 

chlorotrismethylsulphinechloroplati- 

nite, 16. 274 

chlorovinylcarbonyl, 16. 273 

cobaltous ^rona-sulphitodiamminosul* 

phite, 10. 321 

cupric /ron«-suli)hitodiarnminosul- 

phite, 10. 321 

diallylhexasulphines, 16. 368 

diammines, 16. 355, 365 

diamminobismethylphosphite, 16. 353 

diamminodiethylthioglycollate, 16. 353 

diamminodiiodide, 16. 387 
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Platinous diamminodinitrito (ciid), 8 . 516 

(tranfi)t 8 . 616 

diamminodinitritonitrosylphydro- 

chloride, 8 . 443 

diamminonitritochloronitrosylphydro- 

chloride, 8 . 443 

diamminonitritochloronitrosylhydro- 

nitrate, 8 . 443 

diamminotetranitritoplatinite, 8 . 615 

diaquodiamminochloride, 16. 263 

cw*dibromoanilinetriethylphosphite, 

16. 372 

<mntf-dibromoanilinetriethylphosphite, 

16. 372 

dibromobisamidoacetate, 16. 372 

dibromobisbenzonitrile, 16. 372 

dibromobisbutylsulphine, 16. 372 

dibromobisdimethylamine, 16. 372 

dibromobisdimethylaminediammine, 

16. 372 

dibromobisethylamidoacetate, 16. 372 

rw-dibrornobisethylamine, 16. 372 

dibromobisethylenediamines, 16. 363 

dibromobisethylsulphine, 16. 372 

^mw«-dibromobismethylamine, 16. 372 

dibromobismethylphosphite, 16. 372 

dibromobismethylsulphine, 16. 372 

dibromobisphenylcarbylainine, 16. 372 

dibromobisphosphorotribromide, 16. 

371,372 

dibromobispotasaiumthioglycolate, 16. 

372 

dibromobispropylenediamines, 16. 363 

dibromobispropylsulphine, 16. 372 

m-dibromobispyridine, 16. 372 

<mn«-dibromobi8pyridine, 16. 372 

dibromobisthiodiglycolate, 16. 372 

dibromobistriethylphosphine, 16. 372 

dibromocarbonyl, 16. 372 

dibromocarbonylpyridine, 16. 372 

dibromodiammine, 16. 371 

16. 371 

trana-, 16. 371 

dibromodimethylamineammine, 16. 

372 

dibromoethylamineammine, 16. 372 

dibromoethylenesulphine, 16. 372 

— ^ dibromoethylphosphite, 16. 372 

dibromoethylpropylsulphine, 16. 372 

dibromoethylselenine, 16. 372 

dibromoethylseleninebromoplatinite, 

16. 372 

dibromoethylseleninepyridine, 16. 372 

dibromoethylsulphineethylselenine, 

16. 372 

dibromohexammine-/A-diamines, 16. 

369 

dibromohoxammine-/4-diimines, 16. 

369 

dibromo-oxycacodyl, 16. 372 

dibromophosphorobromide, 16. 372 

dibromophosphorotribromide, 16. 371 

dibromopropylenediaminediammines, 

16. 364 

dibromoquaterpyridines, 16. 363 

dibromotetrammines, 16. 362 

dibromotriethylphosphite, 16. 372 

dibutylthioethyleneglycols, 16. 357 

dicarbonyls, 16. 366 

dichloro-]9, 16. 274 


Platinous dichloroaoetylenediethylsulphine, 
16. 276 

dichloroamidoacetates, 16. 361 

dichloroamidopropionates, 16. 361 

dichloroaminoacetate, 16. 274 

dichloro-jS-aminodiethylsulphide, 16. 

276 

dichloroanunine, 16. 266, 275 

diohloroanilinemethylphosphite, 16. 

278 

dichloroanilinethylene, 16. 273 

dichloroanilinethylphosphite, 16. 278 

dichlorobisaoetonitrite, 16. 274 

dichlorobis-2-amino-l-acetylpyridine, 

16. 274 

dichlorobis-3-aminopyridine, 16. 274 

dichlorobisaniline, 16. 273 

— ~ dichlorobisbenzonitrite, 16. 274 

dichlorobisbenzyltelluride, 16. 277 

dichlorobisbenzyltellurine, 16. 277 

dichlorobisbutylcarbylamine, 16. 276 

diclilorobischlorocarbonyl, 16. 273 

_ — ^mn«-dichlorobisdibenzylsulphine, 16. 
275-6 

ci«-dichlorobisdiethylselenine, 16. 277 

^rarw-dichlorobisdiethylselenine, 16. 

277 

diohlorobisdiethylseleninechloromer- 

curate, 16. 277 

dichlorobisdiethylseleninochloroplati- 

nite, 16. 277 

dicjhlorobisdiethylsulphin© — da, 16. 276 

trans’f 16. 276 

diohlorobisdi-iso-amylsulphine — da, 

16. 276 

dichlorobisdi-iso-propylsulphine — 

trana f 16. 275 

dichlorobisdimethylamino, 16. 271 

dichlorobisdimethylethylpyrazole, 16. 

274 

dichlorobisdimethylsulphin© — cAa, 16. 

274 

trana, 16. 274 

dichlorobisdi-n-butylsulphine — cia, 16. 

275 

trana, 16. 275 

dichlorobisdipropylsulphine — cia, 16. 

276 

trana, 16. 276 

dichlorobisdipropylsulphinochloromer- 

curate, 16. 276 

dichlorobisdipropylsulphinecliloroj)la- 

tinate, 16. 275 

dichlorobisdipropylsulphinechloro- 

stannite, 16. 275 

dichlorobisethylamine — cia, 16. 271 

trana, 16. 271 

dichlorobisethylenediamines, 16. 363 

dichlorobisethylglycolatodiammine, 

16. 276 

dichlorobisethylphosphite, 16. 278 

dichlorobis-iso-undecylthiocarbamide, 

16. 277 

dichlorobismethylamine, 16. 271 

dichlorobismethylcarbylamine, 16. 276 

dichlorobismethylphenylpyrazole, 16. 

274 

dichlorobismethylphosphite, 16. 278 

dichlorobismethylthioethylglycolate, 

16. 277 
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Platinous dichlorobisphenylcarbylamine, 16. 
274, 276 

dichlorobisphenylcyanide, 16. 276 

dichlorobisphenyldiethylphosphine — 

trana, 16. 277 

dichlorobisphenylphosphite, 16. 278 

dichlorobisphosphorotrichloride, 16. 

253 

dichlorobisphosijhorotrihydroxide, 16. 

253 

dichlorobispiperidine, 16. 274 

dichlorobispropylamine — cia, 16. 272 

dichlorobispropylenediamines, 16. 363 

dichlorobispyridine, 16. 274 

ct«, 16. 274 

trana, 16. 274 

dichlorobisquinoline, 16. 274 

diohlorobisquinolinehydrochloride, 16. 

274 

dichlorobisthiobariurnglycolate, 16. 

277 

dichlorobisthiocarbamide, 16. 276 

dichlorobisthioethylglycolate, 16. 276, 

277 

dichlorobisthioglycolate, 16. 277 

dichlorobisthioinethylglycolato, 16.277 

dichlorobisthiopotassiurnglycolate, 16. 

277 

dichlorobistolidine, 16. 273 

dichlorobiatoluidino, 16. 273 

dichlorobistributylarsino, 16. 278 

dichlorobistributylphosphine — via, 16. 

277 

trana, 16. 277 

dichlorobistributylstibino, 16. 278 

dichlorobistriethylamine — da, 16. 278 

trana, 16. 278 

dichlorobistriethylphosphine — da, 16. 

277 

trana, 16. 277 

dichlorobistriethylstibine, 16. 278 

dichlorobistriethylthiocarbarnide, 16. 

277 

^mns-dichlorobistriinothylphosphine, 

16. 277 

dichlorobistriphonylstibino, 16. 278 

dichlorobistripropylphosph iiio — da, 

16. 277 

trana, 16. 277 

dichlorocarbonyl, 16. 273 

dichlorocarbonylethylene, 17. 272 

dichlorocarbonylothylphosphito, 16. 

278 

dichlorocarbonylphenylhydrazine, 16. 

273 

dichlorocarbonylpyridine, 16. 274 

dichlorodiaoetonitrile, 16. 276 

dichlorodiamidoacetal, 16. 277 

dichlorodiamidoacetate, 16. 277 

dichlorodiamidoethylacetate, 16. 277 

dichlorodiamidomethylacetate, 16. 277 

dichlorodiaminodiethyleneamino- 

hydrochloride, 16. 272 

dichlorodiaminodiethyleneamino- 

hydrochloridechloroplatinite, 16. 272 

diclilorodiammine — da, 16. 263 

trana, 16. 261 

a-dichlorodiammine, 16. 261 

jS-dichlorodiammine, 16. 263 

y-dichlorodiammine, 16. 265 


Platinous dichlorodiamminedichlorotetram- 
minoplatinite, 16. 257 

dichlorodiamminobisethylthiolacetate, 

16. 276 

dichlorodiamminochlorocarbonate, 16. 

403 

dichlorodiamminotrithiocarbonatodi- 

ammine, 16. 277 
— ^ dichlorodicarbonyl, 16. 273 

dichlorodiethylaminoethylsulphino, 

16. 275 

dichlorodiethylenedisulphino, 16. 275 

dichlorodiethylsulphine, 16. 275 

dichlorodiethylsulphinedibutylsul- 

phino — trana, 16. 275 

dichlorodiethylsulphinediethylsele- 

nine — da, 16. 277 

trana, 16. 277 

dichlorodiethylsulphinediethylsele- 

ninechloroplatinito, 16. 277 

dichlorodiethylsulphinedipropylsul- 

phine — trana, 16. 275 

dichlorodie thy 1 sulphi nopy ridino -da, 

16. 275 

trana, 16. 275 

dichlorodihydroxylamine — da, 16. 269 

trana, 16. 269 

dichlorodi-iao-butylsulphine — da, 16. 

275 

trana, 16. 275 

dichlorodimethylaniline, 16. 273 

diohlorodimethylsulphinediethylsul- 

phine, 16. 275 

d ichlorodiraethyltrirnethy lenee thy 1 - 

sulphine, 16. 276 

dichlorodi-n-propylsulphinedi-iso-pro- 

pylsulphine, 16. 275 

dichlorodisilverphosphite, 16. 278 

dichlorodithioacotarnide, 16. 277 

dichlorodithioethyleiiebutylglycolaio, 

16. 276 

dichlorodithioethyleneethylglycolate, 

16. 276 

dichlorodithi oethy lenemethy Igly c o - 

late, 16. 276 

dichlorodithioe thy lenepropy Igly cola to, 

16. 276 

dichlorodithiooxytrimethylenoethyl- 

glycolate, 16. 276 

dichlorodithiopropyleneothylglyco- 

late, 16. 276 

dichlorodithiopropylenepropylglyoo- 

late, 16. 276 

dichloroerythritylethylsulphino, 16. 

276 

dichloroethylamine, 16. 27 1 

dichloroethylamineainmiiie, 16. 271 

dichloroethylene, 16. 272 

dichloroethyleneainmine, 16. 272 

dichloroothylenediamine — da, 16. 272 

trana, 16. 272 

dichloroethylenediaminodiammines, 

16. 363 

dichloroothylenediaminodiammino- 

chloride, 16. 362 

dichloroethylenediethylamine, 16. 271 

dichloroethylenethioglycolate, 16. 277 

diohloroethylenethiopotassiumglyco- 

late, 16. 277 

dichloroethylphosphite, 16. 278 
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Platinoiis diohloroethylphosphitiechloro- 
platinite, 16. 278 

dichlorohydroohloro- a)5y- triaminopro- 

pane, 16. 272 

dichlorohydroxydiammine, 16. 267 

dichlorohydroxylaminepyridine, 16. 

274 

dichlorohydroxylaminoammine, 16. 

270 

dichloro-ttfo-butylenediamine, 16. 274 

dichloromesityloxide, 16. 274 

dichloromethylphoaphite, 16. 278 

dichloromethylphosphitoethylphos- 

phite, 16. 278 

dichloromonoallylphosphite, 16. 278 

dichloronitritoethylenediaminoam- 

minochloride, 16. 364 

dichloronitritoethylenediaminoammi- 

nohydroxide, 16. 365 

dichloronitritopyridinodiaminino- 

chloride, 16. 364 

dichloronitritopyridinoethylenedi- 

aminochloride, 16. 364 

dichloronitritop 5 ^idinomethylamino- 

amminochloride, 16. 364 

dichloronitritotriamminochloride, 16. 

364 

dichlorophosphorotrichloride, 16. 253 

dichloriphosphorotrichlorop lati nite, 

16. 253 

dichlorophosphorotrihydroxide, 16. 

253 

dichlorophosphorustrichloridethyl- 

phosphide, 16. 278 

dichlorophosphorustrioxidethylphos- 

phite, 16. 278 

dichloropiperidinep 3 rridine, 16. 274 

dichloropropylenediamine — cia, 16. 272 

dichloropropylphosphite, 16. 278 

dichloropyridineammine — cis, 16. 274 

trans, 16. 274 

dichloropyridinethylphosphite, 16. 278 

dichloropyridinoothylenediaminoam- 

minochloride, 16. 362 

dichloToquaterethylamines, 16. 363 

dichloroquaterethylaminochloro- 

aurate, 16. 270 

dichloroquatermethylamines, 16. 363 

dichloroquatermethylpseudolutido- 

styril, 16. 363 

dichloroquaterpyridines, 16. 363 

dichloroflilverphosphite, 16. 253 

dichlorotetrammine, 16. 255, 362 

dichlorotetramminothiocarbonate, 16, 

408 

dichlorothiocarbamide, 16. 276 

dichlorotoluidinemethylphosphite, 16. 

278 

dicjhlorotoluidinothylphosphite, 16. 

278 

dichlorotoluylenediamine — ct>, 16. 272 

dichlorotolylenediamine, 16. 274 

dichloro-m-tolylenediamine, 16. 274 

dichloro-j8j8'^"-triaminotriethylamino- 

chloroplatinite, 16. 272 

dichlorotrihydroxyphosphorous acid, 

16. 278 

cw-dichlorotrimethylphosphine, 16.277 

diohlorotrisilverphoBphite, 16. 278 

diohloroxycacodyl, 16. 278 


Platinous dichloroxymeaityl, 16. 274 

didymium chloride, 5. 643 

diethylaminoethylsulphines, 16. 357 

diethyldithiodimethylpropanochloride, 

16. 276 

diethyldithioethyleneglycols, 16. 367 

diethyldithioxydiethylsulphines, 16. 

367 

diethylenedisulphines, 16. 360 

diethylenedisulphinetriamminochlo- 

ride, 16. 275 

diethylpropylenesulphines, 16. 357 

diethylsulphinetriamminochloride, 16. 

276 

monohydrate, 16. 276 

diethylsulphinetriamminochloroplati' 

nite, 16. 276 

difluorobispyridine, 16. 260 

dihydrazinediammines, 16. 352 

dihydrazinediamminochloride — da, 16. 

270 

transt 16. 270 

dihydrazinediamminochloroplatinite — 

cia, 16. 270 

dihydrazinediamminodihydrochloride 

—cia, 16. 270 

trana, 16. 270 

dihydrazines, 16. 355 

dihydrazinoc tocarbylami nochloride , 

16. 276 

dihydrazinoctoethylcarbylamino- 

chloride, 16. 276 

dihydrazinoctoethylcarbylamino- 

iodide, 16. 385 

eihydrazinoctoethylcarbylaminoni- 

trate, 16. 410 

dihydrazinoctornethylcarbylamino- 

iodide, 16. 585 

dihydrazinodiaminines, 16. 350 

dihydrazinodiamminochloroplatinite, 

16. 270 

dihydrazinodiamminoiodide, 16. 386 

dihydrazinodihydrochlorotetracarbyl- 

amminochloride, 16. 276 

dihydrazinodihydroohlorotetraethyl- 

oarbylamminochloride, 16. 276 

dihydrazihohy drochlorotetracarby 1 - 

amines, 16. 369 

dihydrazinohydrochlorotetraethyl- 

carbylamines, 16. 369 

■ dihydrazinooctocarbylamines, 16. 369 

dihydrazinooctoethylcarbylaminea, 

16. 369 

dihydrohexasulphoplatinate, 16. 396 

dihydrotetrachloride, 16. 264 

dihydroxoctoethylcarbylammino- 

chloroplatinate, 16. 276 

dihydroxybispyridine, 16. 239 

decahydrate, 16. 239 

dihydrate, 16. 239 

dihydroxydiammine, 16. 238 

dihydroxydihydroxylamine, 16. 239 

dihydroxyhexammine-ft-diamines, 16. 

369 

dihydroxylaminebispyridine- 

hydroxide, 16. 239 

dihydroxylaminediammine, 16. 362 

dihydroxylaminediamminoohloride — 

da, 16. 269 
trana, 16. 268 
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Platinous dihydroxylaminediamminochloro- 
platinite — cis, 16. 269 

trans, 16. 269 

dihydroxylaminediamminohydroxidei 

16. 239 

dihydroxylaminediamminomtrate, 16. 

409 

dihydroxylamines, 16. 366 

dibydroxylaminobispyridines, 16. 360 

a-dihydroxylaminobispyridino- 

chloride, 16. 273 

dihydroxylaminodiammines, 16. 360 

dihydroxylaminodiamminochloro- 

palladite, 16. 269 

cw-dihydroxylaminodiamminohydro- 

phosphate, 16. 416 

dihydroxylaminodiamminohydroxide, 

16. 238 

a-dihydroxylaminopyridinoammino- 

chloride, 16. 273 

dihydroxynitratotriammines, 16. 366 

dihydroxytetramminefl, 16. 362 

dihydroxytoluidinethylphosphite, 16. 

239 

diiodoanilineammine, 16. 385 

diiodobisamidoaoetate, 16. 386 

diiodobisaniline, 16. 385 

diiodobisbenzylsulphine, 16. 386 

diiodobisbutylsulphine, 16. 385 

diiodobisethylselenine, 16. 386 

diiodobisethylsiilphine, 16. 386 

diiodobia-i-amylsulphine, 16. 386 

diiodobismethylamine, 16. 386 

diiodobismethylethylsulphine, 16. 386 

diiodobismethylsulphine, 16. 386 

diiodobisphenylcarbylamine, 16. 386 

diiodobispropylamine, 16. 385 

diiodobispropylsulphine, 16. 386 

diiodobispropylsulphineiodoplatinite, 

16. 385 

diiodobispotaasiumthioglycolate, 16. 

386 

diiodobispyridine, 16. 385 

diiodobispyridinediammines, 16. 364 

diiodobistWoglycolate, 16. 385 

— — diiodobistriethylphosphines, 16. 386 

diiodobistriethylstibine, 16. 386 

diiodocacodyloxide, 16. 386 

diiodocarbonyl, 16. 386 

diiododiammine — cie, 16. 386 

trans, 16. 386 

diiodoethylamineammine, 16. 385 

diiodoethylenesulphine, 16. 386 

diiodoethylsulphineammine, 16. 386 

diiodoethylsulphinebutylsulphine, 16. 

386 

diiodoethylsulphineethylselenine, 17. 

386 

diiodoethylsulphinepropylsulphine, 16. 

386 

diiodohexammineo/i-diamines, 16. 369 

diiodohexainmine-/i-diimine8, 16. 369 

diiodopyridineethylsolenine, 16. 386 

diiodotetrammines, 16. 363 

diiodo’jBjS'jS^'-triaminotriethylamine, 

17. 385 

dimethylaminetriammines, 16. 362, 

369 

dimethylaminetriamxninoohloride, 16. 

271 


Platinous dimethylaminetriamminochloro- 
platinite, 16. 271 

)8j8-diinethyldipyridyls, 16. 366 

dimethyldithioethyleneglycols, 16. 367 

dimethylethylenedithiolchloride, 16. 

276 

2, 6-dimethyl-3-ethylpyrazine, 16. 366 

dimethylphenylamine, 16. 369 

dimethylsulphinetriamminochloride, 

16. 276 

dinitratobisethylselenine, 16. 410 

dinitratobisethylsulphine — ci8, 16. 410 

trana, 16. 410 

dinitratobisethylthiolacetatodiam- 

mine — trana, 16. 410 

dinitratobismethylsulphine, 16. 409-10 

dinitratobistriethylphosphine, 16. 410 

dinitratobromotriammines, 16. 365 

dinitratobutylsulphine — cia, 16. 410 

trana, 16. 410 

dinitratochlorotriammines, 16. 365 

dinitratodiammine — cia, 16. 409 

trana, 16. 409 

dinitratoethylenedisulphine, 16. 410 

dinitratoethylphosphite, 16. 410 

dinitratoethylsulphinethylselonine, 16. 

410 

dinitratohexammine-/i-diimines, 16. 

369 

dinitratohexammino>/i-diamines, 16. 

369 

dinitratopropylsulphine — cia, 16. 410 

trana, 16. 410 

dinjtratopyridineethylselenine, 16. 410 

dinitratotetramminos, 16. 363 

dinitratoxycacodyl, 16. 410 

dinitrito complexes, 16. 359 

dinitritobispyridino-cw, 16. 409 

trana, 16. 409 

dinitritochloroethylenediaminoain- 

mines, 16. 364 

dinitritochloroethyleiiediaminoethyl- 

amines, 16. 364 

dinitritochloroethylenediaminopyri- 

dines, 16. 364 

• dinitritodihydrazine, 16. 270 

dinitritoethylenediaminotetrammino- 

chloride chloroplatinite, 8. 517 

dinitritohydroxylamine (c7«), 8. 516 

{trana), 8. 516 

dinitritotetrammines, 16. 363 

dinitroethylenediamiiie, 8. 617 

dinitrohydroxylaminopyridine {trana), 

8. 617 

diphenyldimethyldiaminobisethylene- 

diaminochloride, 16. 272 

diphoBgenes, 16. 356 

diphosphoctochloride, 8. 1007 

dipropylpropylenesulphines, 16. 357 

dipropyl thioethyleneglycols, 16. 367 

disalicylaldoximinochloride, 16. 274, 

277 

dithiocyanates, 16. 369 

dithiocyanatobisethylenediamines, 16. 

363 

dithiocyanatobispyridine, 16. 359 

dithiooyanatodiammine, 16. 359 

dithiocyanatoethylenediamine, 16. 369 

dithioglycolesters, 16. 352 

dithionate, 10. 698 
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Platinous dithiophenyldiethylsiilphine, 16. 
215 

ethylamineammineS) 16. 359 

ethylaminehydroxylamines, 16. 369 

ethylamines, 16. 360 

ethylbutylsulphines, 16. 360 

ethylcarbylaminohydrazinoiodide, 16. 

386 

ethyleneamminea, 16. 369 

ethyleneanilines, 16. 369 

ethylenediaminebisethylene, 16. 369 

ethylenediaminediammines, 16. 363 

ethylenediaminediamminochloride, 16. 

272 

ethylenediaminediamminoohloroplati- 

nate, 16. 272 

ethylenediaminediamminochloroplati- 

nito, 16. 272 

othylenediaminedihydrochloride, 16. 

272 

dihydrate, 16. 272 

ethylenediaminehydrochloroplatiniic, 

16. 272 

othylonediaminepropylenodiammines, 

16. 363 

ethylenediamines, 16. 356, 366 

ethylonodiaminium ethylenediamine- 

hexachloroplatiiiite, 16. 272 

ethylenetrichloroplatinite, 16.272 

ethylenediethylammes, 16. 359 

ethylenedisulphines, 16. 357 

ethylenepotassiiimthioglycollato, 16. 

368 

ethylenes, 16. 360 

ethylenesulphineamininosulphato, 16. 

401 

ethylenesulphinetriamminosulphate, 

16. 401 

othylonesulphinodiammines, 16. 363 

ethylenesulphinotriammines, 16. 350 

ethylonethioglycollate, 16. 358 

ethylenethioglycollic acid, 16. 358 

ethylenetriethylphosphite, 16. 360 

ethylmeroaptide, 16. 368 

ethylphosphates, 16. 368 

ethylphosphitedihydroxide, 16. 239 

ethylphosphites, 16. 368 

ethylphosphitochlorido, 16. 277 

ethylpropylsulphines, 16. 360 

ethylsulphineammines, 16. 359 

ethylsulphineethylselenines, 16. 360, 

368 

ethylsulphines, 16. 361 

ethylsulphinosulphate, 16. 406 

ethylsulphinotriammines, 16. 362 

fluoride, 16. 249 

glycinodiamminochloride, 16. 273 

hemitricarbonylchloride, 16. 273 

hexachlorobi 8 p 3 rridinediammine, 16. 

369 

hexachloroethylenediamines, 16. 361 

hexammines, 16. 362 

hexamminohydroxyhydrophosphate, 

16. 416 

hexamminoiodide, 16. 384 

hexaimninosulphatodihydrosulphato* 

dinitrosylhydrosulphatohydrochlo- 
ride, 8. 444 

hexasulphoplatinate, 16. 396 

hydrazinocarbylaminoohlorides, 16.270 


Platinous hydronitrite, 8. 614 

hydrosulphite, 10. 320 

hydrotrichloride, 16. 264 

hydrotrisulphoplatinate, 16. 396 

hydroxide, 16. 236 

colloidal, 16. 236 

monohydbrate, 16. 236 

hydroxyacetatotetrammines, 16. 363 

hydroxyaquodiamminochloride, 16. 

263 

hydroxybispyridinodihydroxylamine- 

chloroplatinite, 16. 274 

hydroxybromotetrammines, 16. 363 

hydroxychlorodiammino, 16. 263 

hydroxychlorohydroxylamine, 16. 270 

hydroxychlorophosphoanilidephos- 

phoxyanilide, 16. 278 

hydroxychlorophosphoanilidephos- 

phoxytoluidide, 16. 278 

hydroxychlorophosphotrianilide, 16. 

278 

hydroxychlorophosphotritoluidide, 16. 

278 

hydroxychlorotetrammines, 16. 363 

hydroxydinitratotriammines, 16. 365 

hydroxyiodotetramrnines, 16. 363 

hydroxylamineammines, 16. 369 

hydroxylaminehydroxide, 16. 238 

hydroxylamines, 16. 360 

hydroxylaminoammines, 16. 366 

a-hydroxylaminobispyridinoammino- 

chloride, 16. 273 

a-hydroxylaminopyridinechloride, 16. 

273 

hydroxy laminotriamminos, 16. 360 

hydroxylaminotriamminochloride, 16. 

269 

hydroxylaminotriamminochloroplati- 

nite, 16. 269 

a-hy droxylami iiotrispyridinochloride, 

16. 273 

hydroxynitratobisbenzylsulphine, 16. 

410 

hydroxynitratopropylsulphine — trane, 

16. 410 

hydroxynitratosilverphosphite, 16. ♦ 

410 

hydroxynitratotctrammines, 16. 363 

hydroxynitritohydroxylaminoam- 

mine, 8. 516 

hydroxypentammines, 16. 362 

hydroxysulphatobispyridine, 16. 401 

hydroxysulphatotetrammines, 16. 364 

hydroxy triammines, 16. 364 

hydroxytriamminohydroxide, 16. 238 

hypophosphite, 8. 890 

iodide, 16. 384, 387 

iodoethylenesulphineamminoiodide, 

16. 386 

iodoethylenesulphineamminoiodo- 

chloroplatinite, 16. 386 

iodoethylenesulphinediammines, 16. 

366 

iodoethyliuercaptidodiammine, 16. 385 

iodomercaptanodiammine, 16. 386 

iodotrichloroiodoammine, 16. 386 

ajSdsobutylenediamines, 16. 366 

jaborinates, 16. 368 

jaborines, 16. 368 

lead phosphites, 16. 361 
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P]atinous lead /mn«-8ulphitodiammino- 
8ulphite» 10. 321 

manganous ^mns-sulphitodiammino- 

sulphite, 10 . 321 

3-methyl-2-aminomethyl-4-ethyl- 

quinolines, 16. 366 

methylcarbylaminehydrazinoiodide, 

16 . 386 

methylethylsulphines, 16 . 357, 360, 

367 

methylphosphates, 16 . 368 

methylsulphinotriammines, 16 . 362 

monammines, 16 . 360, 368 

(acidic), 16 . 361 

monoxide, 16 . 235 

nickel ^ratw-sulphifcodiamminosul- 

phite, 10 . 321 
nitrate, 16 . 408 

nitratobromoquaterpyridines, 16 . 364 

nitratobromotetrammines, 16 . 363 

nitratocarbonatoammines, 16 . 364 

nitratochlorotetrammines, 16 . 363 

— — nitratodibromotriammines, 16 . 365 

nitratoethylthioglycolatodiammine, 

16. 409 

nitratoethylthioglycollatoammines, 

16 . 368 

nitratoethylthiolacotatodiammine, 16 . 

410 

nitratoethylthiolacetatomonarnmine, 

16 . 410 

nitratotriammines, 16 . 364 

nitratotriamminonitrate, 16 . 409 

— — nitratotrisethylsulphinenitrate, 16 . 410 

nitritoamminodiethylenediamine, 8. 

617 

nitritoamminodiethylenediamino- 

hydroxide, 8. 617 

nitritochloridedihydroxylaminoam- 

minechloroplatinite, 8. 616 

nitritochloroethylenediaminodiara- 

mines, 16 . 363 

nitritochlorohydroxylammine, 8. 516 

nitritodichloroethylenediaminomethyl- 

amines, 16 . 364 

nitritodihydroxylaminoammine, 8. 516 

nitritodihydroxylammines, 16 . 354 

nitritoethylenediaminoammines, 16 . 

364 

nitritohydroxylaminodiamminonitrite 

(cts), 8. 616 

(trans), 8. 516 

nitritohydroxylaminopyridinoammine. 

8. 617 

nitritohydroxylaminopyridinoam- 

mines, 16 . 364 

nitritohydroxylaminopyridinoammi- 

nochloride, 8. 617 

nitritohydroxylaminopyridinoammino- 

nitrite (trans), 8. 616 

ohloroplatinite, 8. 616 

nitritopjrridinodiammines, 16 . 364 

nitritopyridinodiamminochloride 

(trafM), 8. 617 

nitritopyridinodiamminonitrite (cis), 

8. 617 

ohloroplatinite, 8, 617 

nitritopyridinohydroxylaminoam- 

mine, 8. 616 

nitritotriammines, 16 . 364 


Platinous nitritotriamminonitrite, 8. 515 

nitritotrisethylsulphines, 16 . 355 

nitrosyloxide, 16 . 236 

octammino-diol'Sulphate, 16 . 362, 401 

oxalatotriammines, 16 . 354 

oxide, 16 . 236 

chemical properties, 16 . 237 

hydrated, 16. 235 

oxycacodyls, 16 . 361 

oxycarbonyl, 16 . 236 

oxydiamminoxide, 16 . 238 

oxydihydrotetranitritoplatinito, 8. 614 

oxyhydroxylaminoethylamineoxide, 

16 . 239 

oxymesityls, 16 . 361 

pentaohloroammines, 16 . 368 

pentachlorocollidinos, 16 . 368 

pentachloro-2, 5-dimethyl-3-ethyl- 

pyrazines, 16 . 369 

pontachlorodimethylpyrazine, 16 . 369 

pentachlorogiianines, 16 . 369 

pentachloroliitidines, 16 . 368 

pentachloropicolineg, 16 . 368 

pentachloropyrazines, 16. 368 

pentachloropyridines, 16 . 368 

pentachlorosulphite, 10 . 323 

I>entachlorotrimethylpyrazines, 16 . 

369 

pentaiodotetrammine, 16 . 369 

pentammines, 16 . 350, 362 

pentamminochloride, 16 . 255 

o-phenylenebisguanidides, 16 . 368 

phenylethylenodiaminochloride, 16 . 

272 

phosphatobisethylsulphine, 16. 416 

phosphatobismethylsulphine, 16 . 416 

phosphatototrammines, 16 . 364 

phosphopentabromide, 8. 1035 

phosphopentachloride, 8. 1007, 1016 

phosphopentafluoride, 16 . 249 

phosphorobromides, 16 . 361 

phosphorochlorides, 16 . 361 

phosphorochloridetriethylphosphite, 

16 . 360 

phosphorohydroxides, 16 . 361 

• pho8phorohydroxytriethyli>ho8phite, 

16 . 360 

phosphorotrianilidephosphoroxyani - 

lide, 16 . 360 

phosphorotrianilides, 16 . 360 

phosphorotrichlorides, 16 . 368 

phosphorotritoluididephosphoro tolu i - 

dide, 16 . 360 

phosphorotritoluidides, 16 . 360 

picolines, 16 . 368 

pilocarpidines, 16 . 368 

pilocarpines, 16 . 368 

potassium decasulphite, 10 . 323 

oxyphosphite, 16. 239 

phosphites, 16 . 361 

tetrasulphite, 10. 322 

trichlorosulphite, 10 . 323 

propylenediaminediammines, 16 . 353 

propylenediaminediamminochloro- 

platinite, 16. 273 

propylenediamines, 16 , 356, 365 

propylonedi£iminetrimethyleiiedi- 

aminechloride, 16. 272 

propylenediaminetrimethylenedi- 

amines, 16 . 363 
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Platinoua propylenediaminodiamminochlo- 
ride, 16. 273 

Isevo-salt, 16. 273 

propylenediaminoethylenediamine- 

chloride, 16. 273 

n-propyl-i-propylsulphines, 16. 360 

pyrazine, 16. 366 

pyridineammines, 16. 369, 368 

pyridineethylselenines, 16. 360 

P3rridineethylsulphinefl, 16. 360 

pyridinehydroxylamines, 16. 369 

pyridinepiperidines, 16. 360, 368 

pyridines, 16. 369, 360 

pyridinetriammines, 16. 352 

pyridinetriamminochloride, 16. 273 

pvridinetriamminoohloroplatinite, 16. 

*273 

pjrridinetriethylphosphite, 16. 360 

pyridinoammines, 16. 365 

quateraminoacetalchloride, 16. 274, 

276 

quateraminoacetalchloroplatinite, 16. 

274, 276 

quateraminoacetals, 16. 351 

qiiateramylaminechloroplatinite, 16. 

273 

quateramylamines, 16. 361 

quateranilinechloride, 16. 273 

quateranilinoammines, 16. 361 

quaterbenzylaminechloride, 16. 272 

quaterbenzylamines, 16. 361 

quaterbenzylaminochloride, 16. 273 

quaterbenzylsulphinochloride, 16. 276 

quaterbutylaminechloride, 16. 273 

quaterbutylaminechloroplatinite, 16. 

273 

quaterbutylamines, 16. 361 

quaterbutylcarbylamineohloride, 16. 

276 

quaterbutylcarbylaminechloroplati- 

nite, 16. 276 

quaterbutylcarbylamineB, 16. 351 

quaterbutylsulphines, 16. 362 

quaterdiethylseleninechloride, 16. 277 

quaterdiethylseleninechloroplatinlte, 

16. 277 

quaterdiethylthiocarbamide, 16. 361 

quaterdiethylthiocarbamidechloride, 

16. 277 

quaterdi-iso-undecylthiocarbamide, 

16. 361 

quaterdi-iso-undecylthiocarbaraide- 

chloride, 16. 277 

quaterdimethylaminechloride, 16. 271 

quaterdimethylaminechloroplatinite, 

16. 271 

quaterdimethylamines, 16. 361 

qiiaterdi-n-butylsulphinechloroplati< 

nite, 16. 275 

quaterdipropylsulphinechloroplatinite, 

16. 276 

quaterethylaminebromide, 16. 372 

quaterethylaminechloroplatinite, 16. 

270, 271 

quaterethylaminenitrate, 16. 409 

quaterethylaminepyridinetrichloro- 

platinite, 16. 274 

quaterethylamines, 16. 350 

quaterethylaminesulphate, 16. 401 

quaterethylaminochloride, 16. 270, 271 


Platinoufi quaterethylaminochloride di- 
hydrate, 16. 271 

quaterethylaminochloroplatinite, 16. 

270 

quaterethylphosphinechloroplatinate, 

16. 286 

quaterethylselenines, 16. 362, 401, 

409 

quaterethylsulphines, 16. 362 

quaterethylsulphinochloride, 16. 275 

quaterethylthiocarbamide, 16. 351 

quaterisobutylaminechloroplatinite, 

16. 273 

quater-iso-butylsulphinechloroplati- 

nite, 16. 276 

quater-iso-undecylthiocarbamide, 16. 

361 

quatermethylaminechloride, 16. 270 

quatermethylamines, 16. 360 

quatermethylaminesulphinosulphate, 

16. 401 

quatermothylaminonitrate, 16. 409 

quatermethylcarbylaminechloroplati- 

nite, 16. 276 

quatermethylcarbylamines, 16. 361 

quatermethylsulphinebromoplatinite, 

16. 372 

quatermethylsulphinechloride, 16. 274 

quatermethylsulphinechloroplatinate, 

16. 274, 286 

quatermethylsulphinechloroplatinito, 

16. 274 

quatermethyleulphinenitrate, 16. 409 

quatermethylsulphines, 16. 351 

quatermethylthiocarbamide, 16. 351 

quatermonoethylthiocarbomidechlo- 

ride, 16. 277 

quatermono-iso-undecylthiocarba- 

midechloride, 16. 277 

quatermonomethylthiocarbamide- 

chloride, 16. 277 

quaterphenylcarbylaminebromoplati- 

nite, 16. 372 

quaterphenylcarbylaminochloroplati- 

nite, 16. 276 

quaterphenylcarbylamines, 16. 361 

quaterpropylaminechloroplatinite, 16. 

272 

quaterpropylamines, 16. 360 

quaterpropylaminochloride, 16. 270, 

272 

quaterpropylsulphines, 16. 362 

quaterpyridineamminotrichloroplati- 

nite, 16. 273 

quaterpyridinebromide, 16. 372 

pentahydrate, 16. 372 

trihychite, 16. 372 

quaterp}a*idinechloride, 16. 273 

quaterp 3 rridineohlorocadmate, 16. 273 

quaterpyridineohlorocobaltate, 16. 273 

quaterpyridinechloroouprate, 16. 273 

quaterp 3 nridinechlorop]jatinate, 16.273, 

286 

quaterpyridinechloroplatinite, 16. 273 

quaterp}nridineohlorozincate, 16. 273 

quaterpyridinehydronitrate, 16. 409 

quaterpyridinehydrosulphate, 16. 401 

quaterpyridinehydroxide, 16. 239 

quaterpyridineiodide, 16. 386 

quaterpyridinenitrate, 16. 409 
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Platinous quaterpyridinepyridinetrichloro- 
platinite, 16. 274 

quaterpyridines, 10. 361 

quaterpyridinesulphate, 16. 401 

quaterpyridmesulphatocuprate,16. 401 

quaterpyridinesulphatozincate, 16. 401 

quaterp 3 rridinetetrainminocarbonato- 

hydrocarbonate, 16. 407 

hexahydrate, 16. 407 

tetrahydrate, 16. 407 

quaterpyridinochlorocuprate, 16. 282 

quaterpyridinoethylaminetrichloro- 

platinite, 16. 273 

quaterthioacetamideohloride, 16. 276 

quaterthioaoetamidechloroplatinate, 

16. 276 

quaterthioacetamides, 16. 361, 401 

quaterthiocarbamidebromide, 16. 372 

quaterthiooarbamidechloroplatinite, 

16. 286 

quaterthiocarbamides, 16. 361, 353, 

401 

quaterthiooarbamidesulphate, 16. 401 

quaterthiocarbamidochloride, 16. 276 

quaterthiocarbamidochloroplatinate, 

16. 276 

quaterthiocarbamidoiodide, 16. 385 

-- — quatertriethylarsinechloride, 16. 278 

qiiartertriethylaraines, 16. 352 

quatertriethylphosphinechloride, 16. 

277 

qiiatertriethylphosphinechloroaurato, 

16. 277 

quatertrlethylphoaphinechloroplati- 

nate, 16. 277 

quatertriethylphosphines, 16. 362 

quatertriethylthiocarbarnide, 16. 351 

quatertriethylthiocarbamidechloride, 

16. 277 

quatertrimethylphosphinechloride, 16. 

277 

quatertrimethylphosphines, 16, 352 

quaterxanthogenamidechloride, 16. 

277 

quaterxanthogenamidechloroplaii- 

nate, 16. 277, 286 

quaterxanthogenamides, 16. 351 

quaterxanthogenamidesulphate, 16. 

401 

quinqniesethylaminetriohloroplatinite, 

16. 272 

quinquiespyridinetriohloroplatinite, 

16. 273 

salicylaldoximechloride, 16. 274 

silver phosphites, 16. 361 

ci«-sulphitodiamminosulphite, 10. 

321 

^rantf-sulphitodiamminosulphite, 

10. 321 

sodium disulphite, 10. 322 

heptathiosulphate, 10. 668 

oxyphosphite, 16. 239 

pentatliiosulphate, 10. 668 

phosphites, 16. 361 

CM-sulphit<^iamminosulphite,10. 

321 

>sulphitodiammino8ulphite, 

10. 320 

tetrathiosulphate, 10. 668 

trisulphoplatinate, 16. 396 

VOL. XVI. 


Platinous sulphate, 16. 400 

sulphates, 16. 400 

sulphatobisbutylsulphine, 16. 401 

sulphatobisethylselenine, 16. 401 

sulphatobisethylsulphine, 16. 401 

sulphatobismethylsulphine, 16. 401 

sulphatobispropylsulphine, 16. 401 

sulphatobispyridine — ciSf 16. 401 

transt 16. 401 

sulphatobromotriammines, 16. 365 

sulphatobutylsulphines, lA 365 

sulphatodiammine — cia, 16. 401 

trans^ 16. 401 

Bulphatodiamminobisethylthiolace- 

tate — trana, 16. 401 

sulphatodibenzylsulphine, 16. 401 

sulphatoethylenediamino, 16. 401 

sulphatoethylsulphinepyridine, 16. 401 

sulphatoethylsulphinoethylselenino, 

16. 401 

sulphatotetrainmines, 16. 363 

sulphate triammines, 16. 354 

sulphatotrisethylselenino, 16. 401 

sulphatotrisethylsulphines, 16. 355 

sulphatoxycacodyl, 16. 401 

sulphide, 16. 393 

sulphite, 10. 320 

trans-sulphitodiammine, 10. 320 

sulphobis-i-butylsulphine, 16. 394 

sulphocarbonyl, 16. 394 

sulphoplatinate, 16. 396 

siilphostannate, 16. 395 

tetrachloroethylonebisethylphosphite, 

16. 278 

tetrachloroethylonediarninobis- 

ethylene, 16. 272 

tetrachloroleadphosphite, 16. 278 

tetrachlorotristhioformaldehyde, 16. 

370 

tetraethylaminochloroplatinite, 16.259 

tetrahydrazines, 16. 350 

tetrahydrazinochloride, 16. 270 

tetrahydrazinochloroplatinite, 16. 270 

tetrahydrazinohydrochloride, 16. 270 

• tetrahydrazinosulphate, 16. 401 

tetrahydrohexasulphide, 16. 395 

tetrahydroxylaminebromide, 16. 371 

tetrahydroxylaminechloride, 16. 268 

tetrahydroxylaminechloroplatiiiate, 

16. 268 

tetrahydroxylaminehydroxide, 16. 239 

tetrahydroxylaminehydroxychlorido, 

16. 268 

tetrahydroxylaminenitrato, 16. 409 

tetrahydroxylaminephosphate, 16. 416 

tetrahydroxylamines, 16. 350 

tetrahydroxylaminosulphate, 16. 401 

tetramminepyridinetrichloroplatinite, 

16. 274 

tetrammines, 16. 350, 362 

tetramminoallylalcoholtriehloroplati- 

nito, 16. 273 

tetramminoarsenatomolybdate, 9. 131 

tetramminoarsenitotungstate, 9. 132 

tetramminobishydrosulphite, 10. 321 

dihydrate, 10. 321 

tetrahydrate, 10. 321 

tetramminobromide, 16. 371 

hemitrihydrate, 16. 37 1 

tetramminobromoplatinate, 16. 371 

2 y 
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Platinous tetramminocarbonate, 16. 407 

tetramminocarbonatohydrocarbonate, 

16. 407 

tetramminochlorobarytate, 16. 257 

tetramminochlorocobaltate, 16. 257 

tetramminochlorocobaltite, 16. 284 

tetramminochlorocuprate, 16. 267, 281 

tetramminochloromercurate, 16. 257 

tetramminochloropalladite, 16. 259 

tetramminochloroplatinate, 16. 269 

tetramminochloroplatinite, 16. 267 

tetramminochloroplumbate, 16. 257 

totramminochlorostannate, 16. 267 

totramminochlorostannite, 16. 267 

tetramminochlorozincate, 16. 267, 283 

tetramminochromate, 11. 313 

tetramminodichloride, 16. 265 

tetramrninodichloro-dichloronitrosyl- 

hydrochloride, 8. 443 

tetramminodichlorodinitrosylhydro- 

sulphate, 8. 443 

tetramminodichloronitrosylhydro- 

chloride, 8. 443 

tetramminodichromate, 11. 344 

t-etramminodihydrotrisulphite, 10. 322 

tetrainminodihydroxide, 16. 236, 239 

tetramrninodinitratonitrosylhydro- 

nitrate, 8. 443 

tetramminodinitratotetrammino- 

chloropjatinate, 16. 260 

tetramminodinitrite, 8. 514 

tetramminodisulphite, 10. 321 

tetramminoethylaminetrichloroplati- 

nite, 16. 271 

tetramminoethylenedichloroplatinite, 

16. 272 

tetrainminohexachloroarsenitotung* 

state, 9. 132 

tetramminohydrocarbonatc, 16. 407 

tetramminohydrophosphate, 16. 416 

tetramminohydrosulphate, 16. 400 

tetramminohydroxide, 16. 238 

tetramminoiodide, 16. 385 

tetramminoiodomercurate, 16. 386 

tetramminonitrate, 16. 408 

tetramminosulphato, 16. 400 

tetramminosulphatohydroxychloro- 

platinite, 16. 406 

tetramminosulphite, 10. 321 

tetramminosulphitoohloroplatinite, 16. 

260 

tetranuninotetrachloroamminoplati- 

nate, 16. 323 

tetramminotetranitritoplatinate, 8.675 

tetramminotrichloroallylalcoholoplati- 

nite, 16. 260 

tetramminotrichloroamminoplatinite, 

16. 260 

tetramminotrichloroethylamineplati- 

nite, 16. 260 

— — tetramminotriohloroethyleneplatinite, 
16. 260 

tetramminotrichloropyridineplatinite, 

16. 260 

tetrathioerythritochloride, 16. 275 

tetritasulphoplatinate, 16. 395 

thiocarbamides, 16. 360 

thiocarbazidochloride, 16. 276 

thiocarbazidochloroplatinite, 16. 276 

thiocarbazidosulphate, 16. 401 


Platinous thiocarbonatodiammine, 16. 408 

thioformaldehydechloride, 16. 276 

thiolacetatochlorides, 16. 277 

toluidine-ethylphosphitedihydroxide, 

16. 239 

toluidinetriethylphosphate, 16. 369 

toluidinetrimethylphosphite, 16. 359 

toluylediamines, 16. 366 

m-tolylenediammines, 16. 366 

ajSy-triaminopropanes, 16. 356 

triammines, 16. 354, 364 

triamminosulphite, 1. 321 

triamminotriethylphosphites, 16. 362 

trianilinediamminochloride, 16. 276 

trianilinodiammines, 16. 360 

tribromoallylalcohols, 16. 362 

tribromocarbonyls, 16. 362 

trichloroacetonitritotetrammiiie, 16. 

274 

trichloroallylalcohols, 16. 362 

trichloroallylaminea, 16. 361 

trichloroammines, 16. 361 

trichlorobisthiocarbamide, 16. 276 

trichlorocarbonyls, 16. 361 

trichlorodiethylallylamines, 16. 361 

trichlorodipropylallylamines, 16. 361 

trichloroethylallylamines, 16. 361 

trichloroethylamines, 16. 361 

trichloroethylenediaminoanirnino- 

chloride, 16. 364 

trichloroethylenes, 16. 361 

trichlorophosphotrianilides, 16. 361 

trichlorophosphotritoluidides, 16. 361 

trichloropyridineethylenediamino- 

hydroxide, 16. 364 

trichloropyridines, 16. 361 

trichloropyridinoethylenediamino- 

chloride, 16. 364 

trichlorotriammine, 16. 266 

trichlorotriammines, 16. 364 

trichlorotristribenzyloxyphosphine^s , 

16. 366 

trichlorothiocarbamides, 16. 361 

trichlorotrimethylamines, 16. 361 

triethylphosphites, 16. 361 

trihydroxylaminoammines, 16. 350 

trihydroxylaminoamminochloride, 16. 

269 

trihydroxylaminoamminochloropalla- 

dite, 16. 269 

trihydroxylaminoamminochloroplati- 

nite, 16. 269 

tri-iodocarbonyls, 16. 362 

triiodophenylcarbylamine, 16. 386 

trimethylaminetrichloroplatinite, 16. 

272 

trimethylphosphites, 16. 361 

trimethylphosphitetriethylphosphito, 

16. 360 

trimethylstibinochloroplatinate, 16. 

315 

trinitritotoluidines, 16. 361 

trioxydichloride, lA 286 

triphosphate, 16. 416 

tripropylphosphites, 16. 361 

trisanilinediamminosulphate, 16. 401 

triscarbonyltetrachloride, 16. 370 

trisethylsulphinesulphate, 16. 401 

tris-i-butylsulphinesulphate, 16. 401 

trispropylenediammines, 16. 362 
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Platinous tristetrahydroxylaminetetra- 
hydroxydichloride, 16. 268 

trit&ocyanatocarbonyls, 16. 362 

ultraphosphate, 16. 416 

uranyl ^mns-sulphitodiamminosul- 

phite, 10. 321 

vinylsulphines, 16. 368 

zinc ^ran«-8ulphitodiamminosulphite, 

10. 321 

Platinschwann, 16. 50 
Platinschwarz, 16. 44 
Platinum, 15. 9 ; 16. 2 

absorption oxygen, 1. 370 

aerosol, 16. 65 

aluminium alloys, 16. 209 

amalgams, 16. 207 

ammines, 8. 231 ; 16. 347 

antimonitomolybdate, 9. 433 

antimonitotungstate, 0. 433 

arsenates, 9 . 234 

arsenitophosphatomolybdate, 9 . 131 

arsenitophosphatotungstate, 9 . 1 32 

atomic disruption, 16. 192 

number, 16. 192 

weight, 16. 190 

azide, 8. 355 

barium alloy, 16. 205 

bisethylaminediamminehexabromido, 

16. 372 

bismuth alloys, 9 . 640 

bistotramethylarsoniumchlorido, 16. 

315 

bisthiocarbaniidotetrahydroxysul- 

phide, 16. 394 

black, 16. 47, 48 

boride, 5. 32 

cadmium alloy, 16. 207 

calcium alloy, 16. 205 

carbonate.s, 16. 407 

catalysis by, 1. 487 

cerium alloys, 16. 211 

chlorides, 16. 251 

chlorostannate, 7. 450 

chromide, 16. 215 

chromium alloys, 16. 215 

copper alloys, 16. 216 

gold alloys, 16. 216 

silver allo 3 ^s, 16. 216 

cisdinitritodinitratodiammine, 8. 618 

cobalt alloys, 16. 219 

copper alloys, 16. 219 

iron alloys, 16. 219 

silver alloys, 16. 219 

colloidal, 1. 937 ; 16. 64 

copper alloys, 16. 194 

silicide, 6. 213 

silver-zinc alloy, 16. 207 

zinc alloy, 16. 207 

decahydroxyammine, 16. 370 

decahydroxypyridine, 16. 370 

diantimonide, 9 . 416 

diargentide, 16. 197 

diarsenide, 9 . 82 

dibismuthide, 9 . 641 

dibromide, 16. 370 

dibromodicarbonylbispyridine, 16. 372 

dicadmide, 16. 207 

dicarbide, 5. 902 

dicarbonylbispyridines, 16. 369 

dicarbonyldichloride, 16. 263 


Platinum dichloride, 16. 251 

diduoride, 16. 249 

dihydrodiphosphide, 8. 861 

dihydroxytetrahydrocarbonate- 

heptammine, 16. 369 

dihydroxytetrammine nitrite, 8. 517 

diiodide, 16. 384, 387 

diiodohexammino- /t-diimiodonitrate, 

16. 414 

dimagneside, 16. 206 

dinitratohexammino-/i-diimidosul- 

phate, 16. 414 

dinitritodibromobisdimethylselenide, 

8. 518 

dinitritodibromodiammine (ct«), 8. 518 

(trcms), 8. 518 

dinitritodibromotetraethylsulphosele- 

nide, 8. 518 

dinitritodichlorobisdiinethylselenide, 

8. 518 

dinitritodichlorodiammine (cis), 8. 518 

(tfana), 8. 518 

dinitritodiiodobisdimethylsolenide, 8. 

618 

dinitritodiiodotetraethylsulphosele- 

nide, 8. 518 

dinitritohydroxychlorodiammine, 8. 

518 

dinitritonitratochlorodiammine, 8. 518 

dinitritosulphatodiammine (c?«), 8. 518 

(trana), 8. 518 

dinitritotetrammine nitrite, 8. 517 

dioxide, 16. 242 

dihydrate, 16. 243 

hemitrihydrate, 16. 243 

monohy (irate, 16. 243 

tetrahydrate, 16. 244 

trihydrate, 16. 244 

dipentitantimonido, 9 . 416 

diphosphido, 8. 861 

diplumbide, 16. 214 

dij)ropyl8ulphinodithiosulphate, 10. 

658 

diselenide, 10. 801 

distannide, 16. 212 

distannyl stannate (a-), 7. 420 

stannic oxide, 7. 393 

disulphide, 16. 396 

ditelluride, 11. 64 

ditritasilicide, 6. 212 

dizincido, 16. 206 

dodecasilicide, 6. 212 

electrode potential, 16. 102 

electrodeposition, 16. 116 

electromotive force, 16. 107 

electronic structure, 16. 192 

eimeaiodoctammine, 16. 369 

ethylsulphinobenzylamminomono- 

chloride, 16. 251 

ethylsulphinobispyridinomonochlo- 

ride, 16. 251 

ethylsulphinoethylaminochloride, 16. 

251 

ethylsulphinomonochloride, 16. 251 

explosive, 16. 49 

extraction, 16. 22 

dry processes, 16. 25 

sulphide ores, 16. 22 

wet processes, 16. 26 

ferride, 16. 218 
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Platinum films, 16. 50, 51 

fiuorides, 16. 249 

forms of, 16. 46 

fulminochloride, 16. 337 

fulminodichloride, 16. 337 

fulminotetrachloride, 16. 336 

fulminotrichloride, 16. 336 

germanium alloys, 16. 211 

gold alloys, 16. 201 

aluminium alloy, 16. 210 

copper alloys, 16. 206 

timgsten alloy, 16. 216 

mercury alloys, 16. 206 

silver alloys, lA 205 

aluminium alloy, 16. 210 

copper alloys, 16. 206 

zinc alloys, 16. 205, 207 

hemichroinide, 16. 216 

hemienneacadmide, 16. 207 

hemiethylsulphinopyridinomono- 

chloride, 16. 261 

hemioxide, 16. 235 

hemipentachloride, 16. 285 

hemiphosphide, 8. 861 

hemisilicide, 6. 212 

hemitriargentide, 16. 197 

hemitriarsenide, 9 . 82 

hemitrioxide, 16. 241 

dihydrate, 16. 241 

pentahydrate, 16. 241 

trihydrate, 16. 241 

hemitriplumbide, 16. 214 

hemitristannide, 16. 212 

hemitrisulphide, 16. 396 

hemitrizincide, 16. 206 

heptabromopraseodymate, 6. 645 

hexabromobisethylominediammine, 

16. 369 

hexachloroxyhypovanadate, 9 . 806 

hexaiodotetrammine, 16. 369 

• higher oxides, 16. 242 

hydride, 16. 141 

hydrosol, 16. 142 

hydrogel, 16. 56 

hydrosol, 16. 54 

hydroxyarsenide, 9 . 82 

hypotritrite, 8. 417 

impurities, 16. 44 

indium alloy, 16. 210 

intermetallic alloys, 16. 194 

iridium alloy, 16. 226 

osmium alloys, 16. 228 

rhodium alloy, 16. 228 

tin alloy, 16. 228 

iron-chromium alloys, 16. 219 

copper alloy, 16. 219 

gold alloys, 16. 219 

: manganese alloys, 16. 219 

silver alloys, 16. 219 

isolation, 16. 26 

isotopes, 16. 192 

lamp, 8. 1069 

DObereiner’s, 8. 1069 

lead alloys, 16. 213 

lithium alloys, 16. 194 

lustres, 16. 60 

magnesium alloys, 16. 206 

manganese alloys, 16. 216 

copper alloys, 16. 216 

silver alloys, 16. 216 


Platinum mealleable, 16. 46 

mercaptidobromide, 16. 315 

mercaptidochloride, 16. 315 

mercuric molybdate, 11. 676 

* mercurous molybdate, 11. 676 

mercury alloys, 16. 207 

metals occurrence, 16. 6 

qualitative recognition, 16. 36 

quantitative determination, 16. 

37 

methylmercaptidochloride, 16. 316 

mirrors, 16. 61 

molybdate, 11. 676 

molybdenum alloys, 16. 216 

monamidodiphosphate, 8. 710 

monantimonide, 9 . 416 

monochloride, 16. 251 

monophosphide, 8. 861 

monosilicide, 6. 212 

monosulphide, 16. 393 

monotelluride, 11. 64 

native, 16. 6 

nickel alloy, 16. 219 

cobalt-chromium alloy, 16. 220 

molybdenum alloy, 16. 

220 

copper alloys, 16. 220 

gold alloys, 16. 220 

iron alloys, 16. 220 

silver alloys, 16. 220 

, chromium alloy, 16. 220 

tin alloy, 16. 220 

nitrates, 16. 408 

nitride, 8. 137 

nitritoiodo-tetrammine nitrate, 8. 618 

nitritonitrosylchlorodiammine hydro- 
chloride, 8. 618 

nitritotrichlorodiammine, 8. 618 

osmium alloys, 16. 225 

organosol, 16. 56 

oxides (lower), 16. 236 

hydrates of lower oxides, 16. 235 

oxyarsenide, 9 . 59 

palladium alloy, 16. 223 

alloys, see Palladium 

gold alloys, 16. 226 

osmium alloys, 16. 226 

rhodium alloys, 16. 225 

passivity, 16. 113 

pentitatriphosphide, 8. 861 

permanganite, 12. 280 

permonosulphomolybdate, 11. 654 

phosphates, 16. 416 

phosphatomolybdate, 11. 671 

plating, 16. 60 

platinized, 16. 49 

plumbide, 16. 214 

potassium alloys, 16. 194 

price, 16. 16 

properties, chemical, 16. 136 

electric, 16. 97 

magnetic, 16. 97 

mechanical, 16. 62 

-r optical, 16. 80 

thermal, 16. 68 

purification, 16. 34 

reactions of analytical interest, 16. 171 

recovery, 16. 30 

rhenium alloy, 16. 216 

rhodium allo3rB, 16. 221 
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Platinum ruthenium alloy, 16. 221 

physiological action, 16. 173 

selenide, 10. 801 

sesquioxide, 16. 241 

dihydrate, 16. 241 

pentahydrate, 16. 241 

trihydrate, 16. 241 

sesquisulphido, 16. 396 

silicide, 6. 211 

silicoarsenide, 9. 81 

silver alloys, 16. 197 

aluminium alloy, 16. 210 

copper alloys, 16. 201 

mercury alloys, 16. 209 

oxychloride, 16. 336 

sodium alloys, 16. 194 

solubility of hydrogen, 1. 305, 306 

spitting, 16. 73 

spluttering, 16. 117 

spongy, 16. 50 

stannate (j8-), 7. 420 

stannido, 16. 211 

structure, 16. 59 

Bubchloride, 16. 251 

suboxide, 16. 235 

Bubsulphate, 16. 400 

sulpharsenite, 9. 302 

sulphides, 16. 393 

sulphiocarbide, 6. 114 

sulphomolybdato, 11. 653 

sulphotellurite, 11. 114 

sulphotimgstate, 11. 859 

tantalum alloys, 16. 215 

tetrabromide, 16. 373 

tetrachloride, 16. 292 

decahydrate, 16. 293 

heptahydrate, 16. 293 

monohydrate, 16. 293 

octohydrate, 16. 293 

pentahydrate, 16. 293 

tetrahydrate, 16. 293 

to trachl oro triaminopropanemon o- 

hydrochloride, 16. 311 

totrafluorido, 16. 250 

tetraiodido, 16. 387 

tetrammine, 16. 369 

pentachlorohydrazinoiridate, 15. 

763 

tetramminosubnitrate, 16. 408 

tetrastannide, 16. 212 

tetritatristannide, 16. 212 

tetroxide, 16. 248 

thallide, 16. 210 

thallium alloys, 16. 210 

amalgam, 16. 211 

lead alloy, 16. 215 

* mercury alloy, 16. 211 

silver alloy, lA 211 

zinc alloy, 16. 211 

thallous molybdate, 11, 576 

thiocarbonate, 6. 129 

ammine, 6. 129 

(di), 6. 129 

(tetra), 6. 129 

tin alloy, 16. 211 

amalgam, 16. 213 

mercury alloy, 16. 213 

trialuminide, 16. 210 

triamidodiphosphate, 8. 712 

tribromide, 16. 373 


Platinum trichloride, 16. 285 

trichlorotriammine, 16. 369 

trichromide, 16. 215 

triiodide, 16. 386, 387 

trioxide, 16. 248 

triselenide, 10. 802 

tristannyl, 7. 393 

tritaoctostannide, 16. 212 

tritaplumbide, 16. 213 

platinum tritastannide, 16. 211 

tritetritaailicide, 6. 212 

tungsten alloys, 16. 216 

uranium alloy, 16. 216 

uses, 16. 174 

valency, 16. 190 

vanadido, 9. 734 

vanaditotungstatc, 9. 742 

vanadium alloy, 16. 215 

zinc alloys, 16. 206 

zincide, 16. 206 

Platnik, 16. 220 
Plato, 1. 35 

Platre, 3. 763 " 

Plattnerite, 7. 681 

Platynite, 10. 694, 796 

Plazolite, 6. 713 

Pleiades, 4. 130 

Ploiadic elements, 4. 130 

Plenargyrite, 9. 589 

Pleonaste, 4. 251 ; 5. 154, 297 

Pleonectito, 9. 262 

Plessite, 9. 310 ; 12. 528 ; 15. 260 

Pleurasite, 9. 222 

Pleuroclase, 4. 388 

Plinian, 9. 306 

Plinthite, 6. 473 ; 12. 630 

Pliny, 1. 38 

Plomb antimoin6 sulfure, 9. 544 

carbonatd rhomboidal, 7. 853 

chromate, 11. 290 

de mer, 5. 713 

gomme, 5. 297 

hydroalumineux, 7. 877 

jaune, 11. 566 

rouge, 11. 122, 290 

spathique, 7. 829 

terreuse, 7. 638 

vitriol de, 7. 803 

Plombagina, 5. 714 
Plombidrite, 6. 360 
Plumbago, 5. 713 ; 7. 780, 781 

anglica, 5. 713 

scriptoria, 5.713 

Plumballophane, 6. 497 
Plumbates, 7. 695 
Plumbea graphis, 5. 713 
Plumbeine, 7. 782 

(di)plumbhydroxyl hydroxynitrilodiaulpho 
nate, 8 . 678 

(tetra)plumbhydroxylacetobishydroxy- 
nitrilodisulphonate, 8 . 678 
(tri)plumbhydroxylhydroxynitrilodisul- 
phonate, 8 . 678 

Plumbi minora spathacoa, 7. 829 
Plumbic acid, 7. 685 

colloidal, 7. 685 

bishydrophosphate, 7. 886 

chromate, 11. 293 

dichromate, 11. 342 

dihydrophosphate, 7. 886 
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Plumbic hexoxydisulphate, 7. 823 

iodide, 7. 675 

monoxysulphate, 7. 823 

nitrate, 7. 867 

nitroxyl chloride, 8. 617 

orthoplumbate, 7. 676 

phosphates, 7. 885 

plumbite, 7. 676 

sulphate, 7. 822 

tetroxysulphate, 7. 823 

(di)plumbic hexaborate tetrahydrated, 5. 

106 

Plumbism, 7. 689 
Plumbites, 7. 662, 665 
Plumblonite, 9 . 839 
Plumbo aichloroioduro, 7. 768 
Plumboaragonite, 7. 856 
Plumbobismuth glance, 7. 491 
Plumbocalcite, 8. 622, 814 ; 7. 855 
Plumbocolumbite, 7. 491, 897 
Plumbocuprite, 7. 796 
Plumboferrite, 7. 491 ; 12. 530 ; 13. 922 
Plumboformic acid, 7. 666 
Plumboiodite, 7. 768 

Plumbojarosite, 7. 491 ; 12. 630 ; 14. 343, 
344, 349 

Plumbomalachite, 3. 274 
Plurnbomanganite, 12. 150, 397 
Plumbonacrite, 7. 838 
Plumboresinate, 7. 877 
Plumbosite, 7. 491 

Plumbostannite, 7. 283, 491 ; 9 . 343, 553 
Plunibostib, 9 . 544 
Pliimbostibito, 9 . 544 
Plumbostibnite, 7. 491 
Plumbous acid, 7. 665 

iodide, 7. 757 

metaplurabato, 7. 671 

nitrate, 7. 856 

orthophosphate, 7. 876 

Plumbum acido aero mineralisatum, 7. 829 

vitriolico mineralisatum, 7. 803 

album, 7. 276, 515 

arsenico mineralisatum, 9 . 260 

Plumbum candidum, 7. 276, 277, 484 ; 16. 1 

cinereum, 9 . 587 

commune, 4 . 129 

corneum, 7. 706 

nativum, 7. 490 

nigrum, 5. 713 ; 7. 276, 277, 484, 515 

scriptorum, 11. 484 

spatosum flavorubrum, 11. 666 

sulphure et argento mineralisatum, 7. 

781 

ustum, 7. 782 

Plumite, 9 . 646 
Plummer’s pill, 4. 813 
Plumosite, 9 . 546 
Plusinglanz, 7. 254 
Plutonium, 3. 620 
Pneumatic chemistry, 1. 122 

trough mercury, 1. 124 

Pneumatogen, 2. 480 
Pocket luminaries, 8. 1069 
Podolite, 3. 896 
POchite, 6. 918 
Poikilite, 14. 189 
Poikilopyrite, 14. 189 
Poison flower, 9 . 91 
meal, 9 . 90 


Poisson’s ratio, 1. 820 
Polar molecules, 4. 187 

number, 1. 211 

theory chemical action, 1. 397 

valency, 1. 211 

Polarity, 1 . 211 

Goldschmidt and Wright’s law, 1. 611 

Polarization, 1 . 1028 

of light, 1. 607 

plane, 1 . 607 

rotary, 1. 608 

Polarized light action magnetic flold, 4. 19 

molecules, 4. 187 

Polarizing microscope, 1 . 608 
Polianite, 12 . 150, 246 
Pollucite, 2 . 426 
Pollux, 2 . 426 
Polonium, 4 . 114, 127 

beta (j8), 4 . 114 

hydride, 4. 117, 118 

Polyacids, 6. 867 
Polyadelphite, 6. 921 
Polyargite, 6. 619 
Polyargyrite, 9 . 343, 540 
Polyarsenite, 9 . 6 
Polybasite, 3. 300 ; 9 . 4, 343, 540 
Polyborates, 5. 47 
Polyboric acids, 6. 47 
Polychroilite, 6. 812 
Polychrom, 7 . 883 

Polycrase, 6. 618 ; 7. 4 ; 9 . 839, 904 ; 12. 5 

Polycrasilites, 7. 99 

Polyadelphite, 12 . 150 

Polydymito, 14 . 424, 757 ; 15 . 6, 447 

Polyferrites, 13. 905 

, Polyhalite, 2. 430, 667 ; 3. 623 ; 4. 252, 344 ; 
7 . 897 

Polyiodides, 2 . 233 ; 14. 747 
Polylithioriite, 6. 606, 607 
Polymerism, 6. 721 

Polymerization in solution, 1 . 670, 573 
Polymerized liquids, 1 . 860 
Polymetaphosphates, 8. 984 
Polymetaphosphoric acid, 8. 984 
Polymigmite, 7. 100 

Polymignite, 5 . 617 ; 6 . 859 ; 7 . 3 ; 9 . 839 
Polymorphism, 1 . 596 
Polyoxides, 1 . 958 
Polypermanganites, 12 . 274 
Polyphosphoric acids, 8. 990 
Polysiderites, 12 . 523 

Polyspharite, 3. 623 ; 7 . 491, 883 ; 8. 733 ; 
9 . 261 

Polysulphates, 10 . 440, 447 
Polysulphosilicic acid, 6 . 987 
Polytelite, 7 . 491 ,* 9 . 291 
Polytherms, 4 . 343 
Polythionic acids, 10 . 663 

constitution, 10 . 670 

reactions of, 10 . 569 

Polyuranates, 12 . 65 
Polyxenite, 16 . 6 
Pompholyx, 4. 606 
Ponite, 12 . 433 
Poonalite, 6 . 749 
Porcelain asbestos, 6 . 426 

Bottger’s red, 6 . 471 

catalysis by, 1. 487 

Chinese, 1. 23 

earth, 6. 472 
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Porcelain felspathic, 6. 616 

fritted, 6. 615 

hard, 6. 615 

hot-cast, 5. 304 

Marquart’s, 6. 616 

permeability to gases, 1. 306 

properties, chemical, 6. 618 

physical, 2. 616 

soft, 6. 616 

spar, 6. 763, 766 

Porcelaine dur, 6. 616 

par devitrification, 6. 513 

tendre, 6. 515 

Porcellophite, 6. 422 
Porosity metals, 18. 423 
Porpezite, 15. 693 
Porpizite, 15. 648 
Porricine, 6. 818 
Portable fire-boxes, 8. 1069 
Portite, 6. 921 
Portland cement, 6. 564 
Porzellanite, 6. 763 
Porzellanspath, 6. 763 
Positive, 3. 412 

chemistry, 1. 4 

column, 3. 932 

election, 3. 937 

rays, 3. 965, 956 

analysis, 3. 958 

valence, 4 . 191 

Potarite, 15. 692 ; 16. 5 
Potash, 2 . 420, 438 

a<;mite, 6. 914 

— alum, A 343 ; 18. 609 

anorthite, 6. 662, 698, 706 

gallic alum, 5. 385 

mica, 6. 606 

natrolite, 6. 654 

poetolite, 6. 366 

process, Engel’s magnesia, 4 . 369 

salt beds, 2 . 427 

thallic alum, 5. 467 

thomsonite, 6.711 

Potashsodalite, 6. 583 
Potassamide, 8. 253 
Potassammonium, 8. 244 
Potassiophosphine, 8. 816 
Potassium acetylene carbide, 5. 849 

action on water, 1. 136 

allylalcoholotrichloroplatinite, 16. 273 

allylalcoholtribromoplatinite, 16. 372 

aluminate, 5. 289 

aluminium alloys, 5. 229 

amide, 8. 262 

carbonate, 5. 369 

decamolybdate, 11. 698 

dimetasilicate, 6. 648 

dodecamolybdate, 11. 699 

ferric alums, 14 . 349 

hydroxysulphate, 5. 563 

mesotrisilicate, 6. 666 

nitrate, 5. 361 

orthosilicate, 6. 671 

hydrated, 6. 674 

selenate, 10. 869 

selenatosulphate, 10 . 930 

sulphate, 5. 343 

sulphatoselenate, 10 . 930 

tellurate, 11. 96 

triorthoarsenate, 0 . 186 


Potassium aluminoborate, 5. 103 

aluminorthosilicate, 6. 571 

amalgam, action on water, 1. 135 

amalgams, 4 . 1014 

amide, 8. 253 

amidoacetatodichloroplatinito, 16. 

277 

amidoaluminate, 5. 212 

amidoargentate, 8. 259 

amidobariate, 8. 260 

amidochlorosmate, 15. 718 

amidochromate, 8. 266 

amidohydrochlorosmate, 15. 718 

amidopropionatodichloroplatinite, 16. 

277 

amidosulphonate, 8. 641 

amidothioimidosulphonate, 8. 636 

ammine, 8. 244 

amminoaluminate, 5. 289 

amminoarsenide, 9. 61 

ammoniocadmiate, 8. 261 

ammoniomolybdite, 8. 267 

amminopentachloroplatinate, 16. 323 

amminotetrarsenide, 9 . 61 

amminotrichloroplatinite, 16. 267 

ammoniotungstito, 8. 268 

ammonium arsenatodocavanadato- 

hexadecamolybdatc, 9 . 202 

arsenatododecavanadatodoca- 

molybdate, 9 . 202 

arsenatotetradecavanadaiodo- 

decamolybdate, 9 . 202 

arsonatotetradeca vanadatotri - 

decamolybdate, 9 . 833 

calcium disulphato, 3. 812 

chloroplumbito, 7 . 729 

chromate, 11. 257 

chromium sulphate, 11. 463 

decametaphosphate, 2. 878 

decamolybdatotrisulphite, 10. 

307 

diphosphatoc to van adat otetra - 

decamolybdate, 9 . 833 

diphosphatodecavanadatotri- 

decamolybdate, 9 . 833 

diphosphatododecavanadato- 

decamolybdate, 9 . 833 

diphosphatododecavanadatodo- 

decamolybdate, 9 . 833 

diphosphatohexavanadatooto- 

decarnolybdate, 9 . 833 

diphosphatohexa vanadatoponta - 

decamolybdate, 9 . 833 

diphosphatotetradocavanadato- 

enneamolybdate, 9 . 833 

diphosphatotetradecavanadato- 

henamolybdate, 9 . 833 

diphosphatotetravanadatoicosi- 

molybdate, 9 . 833 

disulphatocuprate, 3. 259 

hexachlorobismuthite, 9 . 667 

— hexavanadatopentamolybdaie, 

9 . 784 

imidochromate, 8. 266 

iridium disulphate, 15. 786 

manganous permanganitornolyb- 

date, 11. 673 

metatetra vanadate, 9. 766 

monamidophosphate, 8. 706 

orthophosphates, 2. 876 



696 


GENBEAL INDEX 


Potassium ammonium pentametaphosphate, 
2. 877 ; 8. 988 

permanganitomolybdate, 11. 573 

platinous chlorodisulphite, 10. 

323 

triohlorosulphite, 10. 323 

p 5 nrophosphate, 2. 876 

silicovanadatodecatungstate, 6. 

838 

silicovanadatomolybdates, 6. 837 

sulphitochloroiridite, 15. 768 

tetravanadatotetramolybdato, 9 . 

784 

triselenitodocamolybdate, 10. 836 

triterodecavanadato, 9 . 766 

uranyl trisulphate, 12. 108 

zinc sulphate, 4. 641 

ammonomagnesiate, 8. 260 

amylonotrichloroplatinite, 16. 273 

and magnesium chlorides : crystalliza- 
tion 2. 432 

and sulphates ; crystal- 
lization, 2. 434 

sulphates : crj^stallization, 

2. 432 

sodium sulphates and chlorides : 

crystallization, 2. 689 

antimonatotriiodobromide, 9 . 511 

antimonatotungstate, 9 . 459 

antirnonide, 9 . 403 

antimonious thiosulphate, 10. 553 

antimonite, 9 . 431 

antimonitophosphatotungstate, 9 . 433 

antimonitotungstate, 11. 817 

antimony henasulphate, 9 . 583 

sulphate, 9 . 583 

antimonyl pentachloroantimonate, 9 . 

606 

aquochloroperiridite, 15. 765 

aquochloroperruthenite, 15. 631 

aquopentaboroiridate, 15. 777 

aquopentahypophosphitoferrate, 8.889 

aquopentasulphitosmate, 10. 325 

argento iodide, 8. 432 

arsenatoctodecavanadatopentamolyb- 

date, 9 . 202 

arsenatoctoicosivanadatoheptamolyb- 

date, 9 . 202 

■ arsenatoctovanadatodimolybdate, 9 . 

202 

arsenatodecavana,datohexadecamolyb- 

date, 9 . 202 

arsenatodioxydichromate, 9 . 205 

arsenatodivanatate, 9. 200 

arsenatododecavanadatododocamolyb- 

date, 9 . 202 

arsenatododecavanadatoheptamolyb- 

date, 9 . 202 

arsenatohemipentamolybdate, 9 . 207 

arsenatohexadecavanadatododeca- 

molybdate, 9 . 202 

arsenatohexavanadatopentadeca- 

molybdate, 9. 202 

arsenatoicosivanadatohexamolybdate, 

9 . 202 

arsenatoicosivanadatopentamolyb- 

date, 9 . 202 

arsenatotellurate, 11. 96 

arsenatotetracosivanadatoctomolyb' 

date, 9 . 202 


Potassium arsenatotetradecavanadatotri- 
decamolybdate, 9 . 202 

arsenatotetravanadatohemipenta* 

molybdate, 9 . 202 

arsenatotrimolybdate, 9 . 209 

arsenious thiosulphate, 10. 663 

arsenitoarsenatotungstate, 9 . 137 

arsenitotetraphosphatotungstate, 9 . 

132 

arsenitotungstate, 11. 817 

astracanite, 2. 430 

astrakanite, 4 . 339 

at. wt., 2. 470 

aurate, 8. 684 

auric octosulphite, 10. 281 

tetramminohexasulphite, 10. 281 

aurochloride, 8. 689 

aurous disulphite, 10. 281 

autunite, 12. 136 

azide, 8. 347 ; 11. 368 

azidodithiocarbonate, 8. 338 

azidoplatinite, 16. 264 

barium ammonium silicovanadato- 
decatungstate, 6. 838 

arsenate, A 173 

calcium carbonate, 8. 846 

carbonate, 8. 845 

chromate, 11. 273 

chromidodocamolybdato, 11. 602 

cobalt nitrite, 8. 506 

dimetaphosphate, 8. 894 

diphosphatotetravanadatocto- 

decamolybdate, 9 . 834 

hydroxynitrilodisulphonate, 8. 

677 

hyponitrilosulphate, 8. 690 

imidodisulphonate, 8. 656 

iron nitrite, 8. 601 

nickel nitrite, 8. 611 

nitrilotrisulphonate, 8. 669 

nitrite, 8. 488 

oxytrisulpharsenate, 9 . 330 

pentabromide, 8. 732 

phosphate, 8. 877 

decahydrated, 8. 877 

phosphatohenatungstate, 11. 868 

silicododecatungstate, 6. 878 

silicovanadatoenneatungstate, 6. 

838 

sulphatochloride, 8. 813 

sulphatonitrate, 8. 813 

tetrachloride, 8. 719; 4 . 310 

trichromate, 11. 361 

trimetaphosphate, 8. 894 

beryllate, 4 . 228 

beryllium carbonate, 4 . 244 

dimetasilicate, 6. 803 

fluoride, 4 . 230 

hydrosulphate, 4 . 241 

nickelous fluosulphate, 15. 475 

oxydiorthoarsenate, 9 . 176 

pyrophosphate, 4 . 247 

sdicate, 6. 382 

sulphate, 4 . 240 

trisulphite, 10. 286 

^m?M-bisohromatotetramminocobalti- 

ate, 11. 311 

bishypoantimonate, 9 . 437 

bismuth chromate, 11. 306 

hydroxydichromate, 11. 343 
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Potassium bismuth hydroxydisulphate, 9 . 

701 

nitrite, 8. 499 

thiosulphate, 10. 654 

tungstate, 11. 795 

bismuthate, 9 . 667 

bismiithotungstate, 9 . 651 

bismuthyl dichromate, 11. 343 

metantimonate, 9 . 460 

boratofluoride, 5. 126 

boride, 6. 23 

borohydrates, 5. 40 

borylphosphate, 5. 147 

bromate, 2. 330 

bromide, 2. 677 ; 11. 368 

impurities of, 2. 578 

properties, chemical, 2. 586 

physical, 2. 579 

X-radiograrn, 1. 638 

bromoamidosulphonate, 8. 641 

■ bromoaquopen*uthenite, 15. 538 

bromoaurate, 8. 607 

bromobisarsenite, 9. 266 

bromochromate, 11. 426 

bromocuprate, 3. 200 

bromoiodide, 2. 610 

bromoiodoplumbite, 7. 775 

bromoiodostannate, 7. 463 

bromoiridate, 15. 776 

bromomagnesiate, 4 . 314 

bromopalladate, 15. 678 

bromo|mlladite, 15. 677 

dihydrate, 15. 677 

bromoperiridite, 15. 775 

trihydrate, 15. 776 

bromoperruthenite, 15. 538 

bromoplatinate, 16. 377 

bromoplatinite, 16. 373 

dihydrate, 16. 373 

bromopyroselenite, 10. 913 

bromoruthenate, 15. 538 

bromosmate, 15. 723 

bromostannate, 7. 456 

bromotrinitritoplatinite, 8. 622 

cadmiate, 4 . 530 

cadmide, 4 . 667 

cadmium alloys, 4 . 667 

amide, 8. 261 

arsenate, 9 . 183 

chromates, 11. 281 

cobalt nitrite, 8. 605 

deuterohexavanadate, 9 . 774 

dichromate, 11. 341 

hexaohloride, 4 . 667 

hexanitrite, 8. 491 

tetranitrite, 8. 490 

trinitrite, 8. 490 

octothiosulphate, 10. 547 

persulphate, 10. 479 

phosphate, 4 . 661 

pyrophosphate, 4 . 663 

selenate, 10. 868 

hexahydrate, 10. 868 

selenatosulphate, 10. 930 

sulphate, 4 . 638 

dihydrated, 4. 638 

hemitrihydrated, 4 . 638 

hexahyc^ated, 4. 638 

sulphatoselenate, 10. 930 

sulphide, 4 . 604 


Potassium cadmium sulphite, 10. 287 
tetrahydrodihypophosphate, 8. 

938 

tetraiodide, 4 . 683 

tetrametaphosphate, 4 . 664 

tetrathiosulphate, 10. 547 

tribromide, 4 . 672 

trichloride, 4 . 666 

triiodide, 4 . 683 

triterodecavanadate, 9 . 774 

tungsten tetramrninoenneachlo- 

ride 11. 842 

caesium alloys, 2. 481 

calcium aluminates, 5. 294 

aluminium trimesodisilicate, 6. 

746 

arsenate, 9 . 173 

carbonate, 8. 845 

chromate, 11. 269 

dihydrate, 11. 269 

monohydrato, 11. 269 

cobalt nitrite, 8. 505 

deuterotetravanadate, 9 . 771 

dialuminium pentamesodisilicate, 

6. 747 

dimetaphosphate, 3. 894 

disulphate, 3. 807 

hexasulphate, 8. 808 

hydrodimetasilicate, 6. 369 

nickel nitrite, 8. 512 

sulphate, 15. 475 

nitrite, 8. 488, 601 

orthopertantalato, 9 . 914 

pentacarbonate, 3. 845 

perorthocolumbate, 9 . 870 

phosphate, 3. 877 

phosphatohemipentamolybdate, 

11. 669 

phosphatoplumbate, 7. 886 

phosphatostannato, 7. 483 

phosphatothorate, 7. 253 

phosphatotitanate, 7. 97 

phosphatozirconate, 7. 165 

pyrophosphate, 3. 892 

quinquemonochromate, 11. 270 

hemiheptahydrate, 11. 270 

selenate, 10. 862 

seximonochromato, 11. 270 

Bulphatochromates, 11. 269 

thiosulphate, 10. 544 

tribromide, 8. 732 

trichloride, 3. 719 

trisulphate, 8. 806 

triterosilicate, 6. 445 

carbamate, 2. 796 

carbide, 5. 847 

carbonate and hydrogen, 1. 303 

sodium nitrate reaction, 2. 

804 

hydrated, 2. 756 

preparation, 2. 713 

properties, chemical, 2. 767 

physical, 2. 747 

carbonatostannite, 7. 480 

carbonyl, 2. 460 ; 5. 961 

carburet, 5. 847 

camotite, 9 . 788 

ceric nitrate, 5. 673 

sulphate, 5. 662 

cerous carbonate, 5. 665 



GENERAL INDEX 


Potassium cerous (di) hexasulphate, 5. 668 

octosulphate, 6. 668 

pentasulphate, 6. 658 

nickel nitrite, 8. 612 

nitrate, 5. 670 

orthophosphate, 6. 676 

sulphate, 5. 668 

sulphite, 10. 302 

(tetra) enneasulphate, 5. 658 

chabazite, 6. 733 

— — chlorate, 1. 591 ; 2. 326 

action heat, 1. 349, 360 

chlorates, 2. 297 

chloride, 1. 521, 691 

and hydrogen, 1. 303 

sodium sulphate crystalliza- 
tion, 2. 689 

BaCla-CuCla-HaO, 3. 716, 720 

BaClj-NaCl, 8. 720 

CaCla-NaCl, 8. 720 

extraction from carnallite, 2. 526 

mol. wt., 2. 655 

NaCl-SrCla, 8. 720 

occurrence, 2. 522 

preparation, 2. 528 

properties, 2. 529 

chemical, 2. 552 

physical, 2. 529 

purification, 2. 627 

X -radiogram, 1. 636 

chlorite, 2. 283 

chloroamidosulphonate, 8. 641 

chloroaquoperruthenito, 16. 532 

chloroarsenito, 9. 255 

— -- chloroaurates, 8. 693 

chloroaurites, 8. 588 

chlorobisarsonite, 9 . 265 

chlorobromoplatinates, 16. 381 

chlorochromate, 11. 397 

chlorocolumbite, 9 . 876 

chloroimidodisulphonate, 8. 653 

chloroiodide, 2. 610, 611 

chloroiridate, 15. 768 

chloroiridiosmate, 15. 772 

chloromanganite, 12. 380 

chloropalladate, 15. 672 

chloropalladite, 15. 668 

chloropontabromoplatinate, 16. 382 

chloroperiridito, 15. 763 

monohydrato, 16. 764 

trihydrate, 15. 764 

chloroperosmite, 16. 717 

chloroperpalladite, 15. 671 

chloroperruthenite, 15. 529 

monohydrate, 15. 530 

a-, 15. 530 

^-, 16. 530 

y-, 15. 630 

chloroplatinate, 16. 319 

chloroplatinite, 16. 279 

chloroplumbate, 7. 736 

ohloropyroselenite, 10. 913 

chlororhenate, 12. 479 

chlororuthenate, 16. 633 

pentahydrate, 15. 634 

ohlorosmate, 16. 718 

ohlorosmite, 15. 716 

ohlorostannate, 7. 448 

monohydrated, 7. 449 

chlorosulphate, 2. 691 


Potassium chlorosulphatoaluminate, 5. 352 

chlorosulphatostannite, 7. 478 

chlorotetrabromide, 9 . 673 

chlorotrifluoantimonite, 9 . 466 

chlorotrinitritoplatinite, 8. 621 

chlorozirconate, 7. 145 

chromate, 11. 249 

tetrahydrate, 11. 249 

chromatoselenate, 10. 876 

chromatosulphate, 11. 450 

chromic carbonate, 11. 473 

hydroxychromate, 11. 210 

oxysulphite, 10. 306 

pyrophosphate, 11. 482 

selenate, 10. 876 

selenide, 10. 797 

triorthoarsenate, 9 . 204 

chromidodecamolybdate, 11. 601 

■ chromihexasulphate, 11. 465 

chromioxydodecamolybdates, 11. 601 

chromipentasulphate, 11. 465 

chromipyrophosphate, 11. 481 

chromitetrasulphate, 11. 464 

tetrahydrate, 11. 464 

chromitrisulphatochromate, 11. 466 

chrornitrisulphatodichromato, 11. 465 

chromitrisulphato trichroma to, 11. 465 

chromium hexachlorido, 11. 419 

hexafluoride, 11. 364 

oxypentachloride, 11. 391 

pentachlorido, 11. 418 

pentafluorido, 11. 363 

phosphate, 11. 482 

phosphite, 8. 918 

selenatosulphate, 10. 930 

sulphate, 11. 454, 831 

sulphatoselenate, 10. 030 

tellurate, 11. 97 

tetrachloride, 11. 418 

chromochromato, 8. 546 ; 11. 210 

chrornotellurate, 11. 97 

chromous carbonate, 11. 472 

fluoride, 11. 362 

sulphate, 11. 435 

cobalt arsenate, 9 . 230 

azide, 8. 355 

decasulphide, 14. 756 

diamminotetranitrite, 8. 502 

dinitrosyldecamminodiiododini- 

tratoiodide, 8. 443 

hypophosphato, 8. 939 

nickel nitrite, 8. 512 

orthosulphoantimonite, 9 . 655 

persulphite, 10. 480 

phosphite, 8. 920 

• sulphatofluoberyllate, 14. 783 

tetrafluoride, 14. 607 

teterotetradecavanadate, 9 . 791 

trifluoride, 14. 607 

triterodecavanadate, 9 . 791 

cobaltio carbonate, 14. 816 

decamolybdate, 11. 674, 698 

dinitritotetramminonitrato(cis), 

8. 607 

disulphate, 14. 789 

dodecamolybdate, 11. 674 

hexamminochlorodipermanga- 

nate, 12. 336 

hexamminosulphate, 14. 791 

nitrite, 8 . 602 
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Potassium cobaltic oxyoctonitrite, 8. 502 

sulphite, 10. 315 

cobaltite, 14. 593, 594 

cobaltous carbonate, 14. 812 

tetrahydrate, 14. 812 

chloride, 14. 637 

chromate, 11. 312 

dihydrophosphatohemipenta- 

molybdate, 11. 670 

dinitrite, 8. 502 

disulphate, 14. 774 

hexahydrate, 14. 774 

disulphite, 10. 314 

hexamminodibromosulphate, 14. 

771 

hexamminodiiodosulphate, 14. 

771 

hexasulphitodicobaltate, 10. 315 

hydrocarbonate, 14. 812 

nickelous sulphate, 15. 478 

orthophosphate, 14. 852 

oxyquaterochromate, 11. 312 

pentasulphate, 14. 775 

percobaltite, 14. 601 

phosphatohernipen tamolybdato, 

11. 670 

selenato, 10. 884 

selenatosulphato, 10. 930 

sulphatofluoberyllate, 14. 781 

sulphatoselonato, 10. 930 

tetranitrite, 8. 501 

trinitrite, 8. 502 

trisulphato, 14. 775 

copper alloy, 3. 57 1 

arsenate, 9. 1 63 

barium nitrite, 8. 488 

(.alcium nitrite, 8. 488 

tetrasulphate, 3. 811 

cerous nitrite, 8. 496 • 

cobaltous sulphate, 14. 781 

diamminochromate, 11. 263 

— ferric sulphide, 14. 167 

ferrous sulphate, 14. 297 

■ “■ lead hexanitrite, 8. 498 

mercuric octochlorotetranitrite, 

8. 495 

nickel sulphate, 15. 474 

octohydrototrahypophosphate, 8. 

936 

oxyquadrichromate, 11. 263 

oxytrischromate, 11. 263 

phosphatohemipentamolybdate, 

11. 669 

selonatosulphate, 10. 929 

strontium nitrite, 8. 488 

Bulphatoselenate, 10. 929 

triorthoarsonate, 9 . 163 

triterohexavanadate, 9 . 767 

tungsten tetramminoenneachlo- 

ride, 11. 842 

cupric carbonate, 3. 278 

nitrite, 8. 490 

phosphate, 3. 290 

selenate, 10. 859 

tetrametaphosphate, 3. 293 

thiosulphate, 10. 534 

trisulphite, 10. 276 

cuprosic heptasulphite, 10. 278 

hexasulphite, 10. 278 

tetrasulphite, 10. 278 


Potassium cuprous amide, 8. 259 

amminoamide, 8. 259 

amminotrithiosulphate, 10. 535 

chlorocarbide, 5. 853 

dieyanothiocarbonate, 4. 124 

dithiosulphate, 10. 534 

ferric tetrasulphide, 14. 192 

iodide, 3. 210 

orthosulphoantimonite, 9 . 537 

sulphite, 10. 276 

tetrathiosulphate, 10. 535 

thiocarbonate, 6. 125 

trithiosulphate, 10. 534 

dihydrate, 10. 534 

tetrahydrate, 10. 534 

trihydrate, 10. 534 

cyanide, solubility metals in, 3. 500 

decaborate octohydrated, 5. 78 

decahydroarsenatoenneamolybdate, 9 . 

210 

decahydropontaselenitododecavana- 

date, 10. 835 

decahydrotetraselenitohexavanadate, 

10. 834 

decaiodoplumbite, 7. 774 

decaiodotriplumbite, 7. 774 

decamercuride, 4. 1014 

decamolybdate, 11. 598 

enneahydrate, 11. 598 

pentadecahydrate, 11. 598 

decamolybdatotrisulphite, 10. 307 

decasulphatoarsenite, 9 . 333 

decasulphotricuprate, 3. 229 

decoxytrifluotetracolumbate, 9 . 874 

deuteroctocolumbate, 9 . 864 

deuterohexatantalate, 9 . 901 

deuterohexavanadate, 9 . 765 

hexahydrate, 9 . 765 

douterotetracolumbate, 9 . 864 

-- -- deuterototracosivanadate, 9 . 765 

deuterotetratantalato, 9 . 901 

deuterotetravanadate, 9 . 765 

decahydrate, 9 . 765 

hemiheptahydrate, 9 . 765 

hexahydrate, 9 . 765 

octohydrate, 9 . 765 

tetrahydrate, 9 . 765 

trihydrate, 9 . 765 

deuterotriplumbate, 7. 697 

dialuminium dihydropontamesodisili- 

cate, 6. 748 

dialuminohexasilicate, 6. 665 

dialuminyl orthosilicate, 6. 567 

diamidodiphosphato, 8. 7 1 1 

diamidophosphate, A 707 

diamminomonoxide, 8. 245 

diargentoiodide, 3. 432 

diarsenatoheptadecatungstato, 9 . 213 

diarsenatohexatiingstate, 9 . 213 

diarsenitoctomolybdate, 9 . 131 

diarsenitopentamolybdate, 9 . 131 

diazodisulphonate, 8. 683 

diazomonosulphonate, 8. 683 

dibariurn trimetasilicate, 6. 371 

dibismuthide, 9 . 635 

diborate, 5. 77 

<mn«-dibromodi amid osulp honatopla - 

tinite, 8. 644 

dibromodiiodostannite, 7. 461 

dibromodinitritoplatinite, 8. 522 
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Potassium dibromotetranitritoplatinate, 8. 
624 

dicadmium sulphate, 4 . 638 

dicalcium cadmium sulphate, 4 . 640 

zinc sulphate, 4 . 640 

dichloroalaninoplatinite, 16. 267 

dichlorocuprite, 3. 163 

dichlorodiamidosulphonatoplatinite, 8. 

644 

ci(>-dichlorodiamidosulphonatoplati- 

nite, 8. 644 

^ran«-dichlorodiamidosulphonatoplati- 

nite, 8. 645 

dichlorodinitritoplatinite, 8. 622 

dichloroglycineplatinite, 16. 267 

dichlorotetrabromoplatinate, 16. 382 

dichlorotetranitritoplatinate, 8. 624 

dichromate, 11. 328 

didicovanadate, 9. 802 

hexahydrate, 9 . 802 

didymium chromate, 11. 287 

sulphite, 10. 302 

diferride, 18. 627 

diferrisulphatotetrasulphite, 10. 313 

difluodithionato, 10. 699 

dihuohexavanadate, 9 . 802 

diduopentachlorodithallate, 5. 447 

difluotellurate, 11. 108 

difluotetravanadate, 9 . 802 

dihydrated palladous tetranitrito, 8. 

514 

tetranitritoplatinite, 8. 618 

dihydroantimonate, 9 . 447, 448 

dihydroarsenate, 9 . 164 

dihydroarsenatomolybdate, 9. 206 

dihydroarsenatotrimolybdate, 9. 208 

dihydroarsenitopentamolybdate, 9.131 

dihydrochromiarsenate, 9 . 205 

dodecahydrate, 9 . 206 

heptahydrate, 9 , 205 

dihydroferriarsenate, 9 . 227 

dihydrohexasilicate, 6. 337 

dihydrohexasulphitosraate, 10. 325 

dihydrohypophosphate, 8. 935 

dihydromanganidiorthophosphate, 12. 

461 

dihydro-octosilicate, 6. 337 

dihydrophosphatohemipentamolyb- 

date, 11. 668 

dihydrophosphatomolybdate, 11. 670 

dihydrophosphide, 8. 834 

dihydrophosphite, 8. 914 

dihydropyroantimonate, 9 . 449 

dihydropyrophosphate, 2. 865 

dihydropyrophosphite, 8. 922 

dihydrorthophosphate, 2. 858 

dihydrotetrachlorotetrasulphite, 10. 

326 

dihydrotetraselenitohexavanadate, 10. 

835 

dihydrotetrasilioate, 6 . 337 

dihydrotrialuminotriorthosilicate, 6 . 

608 

dihydrotrioxysulpharsenate, 9 . 328 

dihydroxydiiodotriarsenite, 9 . 267 

dihydroxylaminsulfate, 8. 676 

dihypovanadatoctovanadate, 9 . 793 

dihypovanadatovanadate, 9 . 793 

diimidomonosulphonate, A 683 

didodate, 2. 336 


Potassium ^rans-diiododiamidosulphonato- 
diplatinite, 8. 645 

diiododinitritopalladite, 15. 681 

diiododinitritoplatinite, 8. 622 

dimagnesium hydrodialuminotriortho- 

silicate, 6 . 608 

dimanganese oxyoctofluoride, 12. 347 

dimerouric sulphide, 4. 966 

dimercuride, 4 . 1016 

dimetaphosphato, 8. 985 

dimolybdate, 11. 681 

dimolybdatotetratungstate, 11. 796 

dimolybditomolybdate, 11. 693 

dinitratotellurate, 11. 119 

dinitrosylsulphide, 8. 441 

dinitrosylsulphite, 8. 434 

dinitroxyltetranitritoplatinite, 8. 518 

dioxide, 2. 487 

dioxydifluochromate, 11. 365 

dioxydisulpharsenate, 9 . 329 

dioxydisulphomolybdate, 11. 654 

dioxydisulphotungstate, 11. 860 

dioxyenneasulphodicuprate, 8. 229 

dioxytetraiodotricarbonatotetraplum- 

bite, 7. 854 

dioxytetramolybdate, 11. 613 

dioxytrifluomolybdate, 11. 613 

dipalladite, 15. 667 

diperchromate, 11. 367 

diperhydroxy carbonate, 6. 86 

dipermanganite, 12. 275 

dipermolybdate, 11. 607 

diphosphate, 2. 862 

diphosphatoctodecavanadatoennea- 

molybdate, 9 . 833 

diphosphatoctovanadatotetradeca- 

molybdate, 9 . 833 

diphosphatodecavanadatoctodeca- 

molybdate, 9 . 833 

diphosphatodecavanadatohenarnolyb- 

date, 9 . 833 

diphosphatodecavanadatotridoca- 

molybdate, 9 . 833 

diphosphatodivanadatoheptatung- 

state, 9 . 835 

diphosphatododecavanadatododeca- 

molybdate, 9 . 833 

diphosphatoheptadecavanadatoennea- 

molybdate, 9 . 833 

diphosphatohexavanadatopentadeca- 

molybdate, 9 . 833 

diphosphatotetradecavanadatohena- 

molybdate, 9 . 833 

diphosphatotetravanadatoicosimolyb- 

date, 9 . 832 

diplatinic triaoontatungstate, 11. 803 

diplumbide, 7. 608 

diselenitododecamolybdate, 10. 837 

diselenitopentamolybdate, 10. 837 

dihydrate, 10. 837 

pentahydrate, 10. 837 

disilicate, 6. 336 

dihydrated, 6 . 337 

hydrated, A 337 

disilicozirconate, 6. 864 

disilver cobaltic hexanitrite, 7. 504 

trihydroxydiamidophosphate, 8. 

704 

disodium cobaltic nitrite, 8. 604 

distannide, 7. 345 
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Potassium disulphatoaluminate, 5. 343 

heptidiydrate, 5. 362 

tetrahydrate, 5. 362 

disulphatoaurate, 8. 616 

disulphatobismuthite, 9 . 701 

disulphatochromiate, 11. 464 

disulphatocuprate, 8. 267 

disulphatodiplumbite, 7. 820 

disulphatoindate, 5. 406 

disulphatophosphate, 8. 948 

disulphatoplumbite, 7. 820 

disulphatovanadito, 9 . 820 

disulphide, 8. 630, 632 

cis-disulphitotetramminocobaltate, 10. 

317 

disulphohydroxyazotate, 8. 676 

dithioaurite, 8. 612 

dithionate, 10. 684 

dithiophosphate, 8. 1068 

ditungstate, 11. 809 

dihydrate, 11. 809 

trihydrate, 11. 809 

diuranate, 12. 66 

hexahydrate, 12. 66 

trihydrate, 12. 66 

diuranyl disulphite, 10. 308 

enneaOuoride, 12. 79 

heptafluoride, 12. 79 

ortho vanadate, 9 . 788 

pentahypophosphite, 8. 889 

trisulphate, 12. 110 

divanadatodimolybdate, 9 . 783 

divanadatododecamolybdate, 9 . 783 

divanadatohexamolybdate, 9 . 783 

divanadatophosphate, 9 . 828 

divanadatotetratungstate, 9 . 786 

divanadatotrimolybdate, 9 . 783 

divanadium dihydroaluminotriortho- 

silicate, 6. 836 

divanadyl trisulphate, 9 . 824 

divanadyldodecafluovanadate, 9 , 801 

divanadylhydrodecafluoride, 9 . 799 

divanadylpentafluoride, 9 . 800 

divanadyltrihydrohenafluoride, 9 . 799 

dizinc sulphate, 4. 637 

dodecaborate decahydrated, 5. 78 

dodecamercuride, 4 . 1014 

dodecatitanate, 7. 51 

enneahydrated, 7. 51 

dodecavanadatohexadecamolybdate, 

9 . 783 

dodeciesmethylami nosexiesdimethy 1- 

aminochloroplatinate, 16. 323 

dotricontapermanganite, 12. 276 

enneabromodiperrhodite, 16. 681 

enneabromothallate trihydrated, 5. 

452 

ennee^.hlorodialuminate, 5. 322 

enneachlorodiantimonite, 9 . 479 

enneaiododiantimonite, 9 . 602 

enneahydrododecaselenitohexavana- 

date, 10. 836 

enneailuoalmninate, 5. 307 

enneahydropratalanthanate, 5. 628 

enneaiododibismuthite, 9 . 677 

enneaiodothallate trihydrated, 5. 461 

enneamerouride, 4 . 1014 

erbium sulphate, 5. 704 

ethyl aj3-dithiocarbonate, 6 . 120 

a-thiooarbonate, 6 . 120 


Potassium ethylaminetrichloroplatinite, 16. 

271 

ethylenetrichloroplatinite, 16. 272 

monohydrate, 16. 272 

ethylxanthate, 6. 119 

ferrate, 18. 930 

ferric alum, 14. 339 

amminochlorides, 14. 103 

arsenate, 9 . 227 

bromide, 14. 124 

chromate, 11. 309, 310 

decatungstate, 11. 832 

diduotrichloride, 14. 77 

dihydrodisulphate, 14. 340 

dimetasilicate, 6. 914, 919 

dioxydihydrotrisulphite, 10. 312 

dioxydodecasulphate, 14. 341 

decahydrate, 14. 342 

pentahydrate, 14. 342 

trihydrate, 14. 342 

dioxytrisulphite, 10. 312 

dioxyundecieschromate, 11. 310 

disulphate, 14. 339 

dihydrate, 14. 340 

dodecahydrate, 14. 339 

tetrahydrate, 14. 340 

dodocamolybdate, 11. 603 

dodecatungstate, 11. 832 

enneadecaoxybischromate, 1 1 . 

310 

enneaoxyquaterchromate, 11.310 

hoptasulphato, 14. 339 

hexafluoride, 14. 8 

hydrophosphite, 8. 920 

hydroxytetrasulphate, 14. 343 

metasilicate hydrated, 6. 920 

■ nitrate, 14. 387 

oxyseptieschromato, 11. 310 

pentcdiloride, 14. 102 

pentadecoxydecieschromate, 11. 

310 

pontoxydocioschromate, 11. 310 

phosphate, 14. 410 

pyroarsenate, 9 . 227 

selenatosulphate, 10. 930 

sulphatoselenate, 10. 930 

sulphide, 14. 182 

tnorthoarsenate, 9. 227 

trioxynoviesohromate, 11. 310 

decahydrate, 11. 310 

hexahydrate, 11. 310 

trioxysexieschromate, 11. 310 

trisuiphate, 14. 339, 344 

tungstate, 11. 801 

ferrite, 18. 908 

ferrisulphatodisulphite, 10. 313 

ferrisulphatosulphite, 10. 312 

ferrodinitrosylsulphide, 8. 442 

ferroheptanitrosylsulphide, 8. 440 

ferronitrosylthiosulphate, A 442 

ferrosio bromide, 14. 126 

sulphite, 10. 312 

ferrous carbonate, 14. 369 

cobaltous sulphate, 14. 783 

nickelous sulphate, 15. 477 

orthosulphoantimonite, 9 . 553 

persulphate, 10. 480 

selenate, 10. 881 

dihydrate, 10. 881 

hexahydrate, 10. 881 
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Potassium ferrous selenatoselenate, 10. 930 

sulphate, 14. 290 

dihydrate, 14. 291 

hexahydrate, 14. 290 

tetrahydrato, 14. 291 

sulphatoselenate, 10. 930 

sulphide, 14. 166 

tetrachloride, 14. 32 

dihydrate, 14. 32 

monohydrate, 14. 32 

tetrafluoride, 14. 3 

trichloride, 14. 32 

trifluoride, 14. 3 

fluobismuthate, 9. 660 

fluobismuthito, 9 . 659 

fluoborate, 6. 126 

fluochromate, 11. 365 

fluodidymates, 6. 638 

fluodivanadate, 9 . 802 

fluogermanate, 7. 269 

fluoiridate, 15. 767 

fluomanganite, 12. 347 

fluopalladito, 15. 658 

fluoperborate, 5. 129 

fluoplatinate, 16. 260 

fluoplumbite, 7. 704 

fluoride, 2. 512 ; 11. 368 

fluorometaphosphate, 2. 867 

fluorophosphate, 2. 850 

fluorosulphate, 2.^ 691 

fluoscandate, 5. 4*89 

fluosilicate, 6. 947 

fluostannate, 7. 423 

a-salt, 7. 423 

jS-salt, 7. 423 

fluostannite, 7. 423 

fluosulphonate, 10. 685 

fluotetravanadate, 9 . 802 

fluotitanate, 7. 71 

hydrated, 7. 71 

fluozirconate, 7. 140 

gadolinium chromates, 11. 288 

germanium sulphate, 7. 269 

gmelinite, 6. 735 

gold amidosulphonate, 8. 642 

harmotome, 6. 767 

homicosihydrodecasolenitohexavana- 

date, 10. 835 

hemienneamercuride, 4. 1015 

hemirnercuride, 4. 1016 

hemipentaphosphide, 8. 835 

hemiplumbide, 7. 608 

hemistannide, 7. 345 

hemithallide, 5. 426 

hemitritelluride, 11. 41 

henachlorodihypoantimonate, 9 . 485 

henadocamercuride, 4. 1014 

heptabismuthite hemihydriodido, 9 . 

677 

heptabromoaluminate, 5. 326 

heptadecahydroctoselenitohexavana- 

date, 10. 835 

heptaennitabismuthide, 9 . 635 

heptafluoantimonate, 9 . 468 

heptafluoarsenate, 9 . 236 

heptafiuocolumbate, 9 . 872 

heptafluodithallate, 5. 437 

• heptafluotantalate, 9 . 916 

heptafluozirconate, 7. 141 

heptahydrododecamolybdate, 11. 696 


Potassium heptahydrotriphosphite, 8. 914 

heptaiodobismuthite, 9 . 677 

heptaiododibismuthite, 9 . 677 

heptaiodoplumbite, 7. 774 

heptamercuride, 4 . 1016 

heptanhydrosulphatosulphate, 10. 345 

heptavanadatododecavanadatotetra- 

cosiphosphate, 9 . 826 
— . — hepteroctodecavanadate, 9 . 766 

heptoxyenneasulphotatramolybdate, 

11. 666 

heulendite, 6. 767 

hexaborate, 5. 78 

hexabromoiridate, 15. 777 

hexabromoselenate, 10. 901 

hexabromotellurite, 11. 104 

hexachloroaluminate, 5. 322 

hexachloroantimonite, 9 . 480 

hexachlorobismuthite, 9 . 677 

hexachlorohypoantimonate, 9 . 485 

hexachloroindate dehydrated, 5. 400, 

402 

hexachloropalladite, 15. 669 

hexachloroperrhodite, 15. 578 

hexahydrate, 15. 678 

trihydrate, 15. 578 

hexachloroperruthenite, 15. 531 

hexachloroplatinatohypoantimonate, 

9 . 485 

hexachlorostannatohypoantiraonate, 

9 . 485 

hexachlorostannito, 7. 433 

hexachlorotellurite, 11. 102 

hexachlorothallate dehydrated, 5. 445 

hexachlorotribromodiantimonite, 9 . 

511 

hexadecabromoplumbite, 7. 751 

•hexadecabromotriantimonito, 9 . 496 

hexadecachlorotriantimonite, 9 . 480 

hexadecantimonite, 9 . 431 

hexadecapermanganite, 12. 276 

hexafluoaluminate, 5. 307 

hexafluoantimonate, 9 . 468 

hexafluoarsenate, 9 . 236 

hexafluoforrate, 14. 8 

hexafluohafmate, 7. 171 

hexahydroarsenatoctodecamolybdate, 

9 . 211 

hexahydroarsonatohemii^en tamolyb - 

date, 9 . 207 

hexahydrotetraselenitohexavanadate, 

10. 835 

hexahydroxydiiodotriarsenite, 9 . 267 

hexahydroxydisulphatoaluminate, 5. 

353 

hexahydroxydisulphatoindate, 5. 405 

hexahydroxyplatinate, 7. 409 ; 16. 246 

hexahypovanadatododecavanadato- 

tetracosiphosphate, 9 . 826 

hexaiodobismuthite, 9 . 677 

hexaiodostannite, 7. 460 

enneahydrated, 7. 460 

hexaiodotellurite, 11. 106 

hexamercuride, 4 . 1016 

hexamidostannate, 8. 266 

hexanitritobismuthite, 8. 499 

hexaphosphatoctovanadatoctodeca- 

tungstate, 9 . 835 

hexarhodite, 15. 671 

hexarsenite, 9 . 120 
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Potassium hexaselenitoheptadecamolyb- 

date, 10. 836 

hexasilicate, 6 . 328 

hexasulphide, 2. 630, 640 

hexatellurite, 11. 79 

hexathionate, 10. 628 

hexatitanate, 7. 61 

hexatungstate, 11. 829 

hexauranate, 12. 68 

decahydrate, 12. 68 

hexahydrate, 12. 68 

hexavanadatododeca tungstate, 9. 786 

hexavanadatoicosimolybdate, 9 . 783 

hoxavanadatotetramolybdate, 9 . 782 

hexavanadyl tetrasulphite, 10. 306 

hexoxypentafluocolumbate, 9 . 873 

history, 2. 421 

hydrazinodisulphonate, 8. 682 

hydrazinomonosulphonate, 8. 683 

hydride, 2. 481 

hydroaraenate, 9 . 164 

hydroarsenatodimolybdate, 9. 206 

hemiheptahydrate, 9. 206 

hydroarsenatoctomolybdate, 9 . 209 

hydrobromide, 2. 687 

hydrocarbonate, 2. 763, 774, 778 

hydrochloroplatiiiito, 16. 28.T 

hydrochlorosulphitosmate, 15. 726 

hydroehlorotetranitritoplatinite, 8. 521 

hydroctofluoplumbate, 7. 705 

hydrodifluodiselenate, 10. 903 

hydrodiiodotrichlorostannito, 7. 461 

hydrodioxydisulphoantiinonito, 9 . 578 

hydrodiphosphatotellurate, 11. 120 

heptadecahydrate, 11. 120 

tetrahydrate, 11. 120 

hydrodisilicate, 6. 336 

hydroheptafluotantalate, 9. 916 

hydrohypophosphatc, 8. 935 

hydroinetasulphotetrantimonite, 9.535 

hydroraonamidophosphate, 8. 706 

hydronitrate, 2. 821 

hydro- orthophosphate ; secondary, 2. 

"ssi 

hydro- oxypentafluocolumbate, 9 . 874 

hydropentasulphatocolurnbate, 9 . 882 

liydropermonosulphomolybdate, 11. 

670 

hydrophosphatodimolybdate, 11. 670 

hydroplumbito, 7. 666 

hydropyrosulphate, 10. 446 

hydropyrotellurate, 11. 91 

hydropyrotellurite, 11. 79 

hydroselenate, 10. 858 

hydroselenatouranate, 10. 877 

hydroselenide, 10. 768 

hydroselenite, 10. 822 

hydroselenophosphite, 10. 931 

hydrostannite, 7. 391 

hydrosulphatarsenate, 9 . 334 

hydrosulphate : hydrated, 2. 682 

hydrosulphates, 2. 677, 678, 679, 682 

hydrosulphide, 2. 641 

hydrosulphite, 10. 268 

hydrosulphitochlorosmate, 15. 719 

hydrosulphoplatinite, 16. 395 

hydrotellurate, 11. 91 

hydrotetramidophosphate, 8. 716 

hydrotetraselenitohexavanadate, 10. 

835 


Potassium hydrotetroxytrisulphodi- 

molybdate, 11. 665 

hydrotrifluothallite, 5. 437 

hydrotriiodotrichlorostannite, 7. 461 

hydrotrioxysulpharsenate, 9 . 328 

hydroxide, 1 . 621 ; 2. 495 

and hydrogen, 1. 303 

properties, 2. 600 

purification, 2. 499 

uses, 2. 509 

hydroxychlororuthenate, 16 . 631 

hydroxylamine hydrouranate, 12. 62 

hypophosphite, 8. 882 

paramolybdate, 11 . 552 

hydroxylamineisodisulphonato, 8. 674 

hydroxylaminopentahydromolybdate, 

11. 552 

hydroxynitrilodisulphonate, 8. 675 

hydroxynitrilomonosulphonato, 8. 671 

hydroxypentabromoruthenate, 15. 538 

hydroxypentachloroplatinato, 16. 335 

hydroxypentachlororuthenate, 15. 536 

hydroxypentachlorosmate, 15. 720 

hydroxyperosmate, 15 . 713 

hydroxyperoxylamidosulphonate, 8. 

686 

hydroxytetrasulphatocuprate, 3. 259 

hyperditungstate, 11. 836 

hyperiridite, 15 . 756 

hyperoxypertitanate, 7. 65 

hypertungstate, 11. 836 

hypoantimonate, 9 . 437 

• hypoborate, 5. 38, 120 

hypobromite, 2. 269 

hypoiodite, 2. 269 

hypomolybdatomolybdate, 11. 604 

hypomolybditopentamolybdato, 1 1 . 

693 

hyponitrite, 8. 411 

hyponitritosulphate, 8. 688 

hypophosphate, 8. 935 

hypophosphite, 8. 882 

hypophosphitomolybdate, 8. 888 

hypophosphitotimgstate, 8. 888 

hyporuthenite, 15. 517 

hyposmato, 15. 728 

hyposulphite, 10. 182 

hypovanadato-vanadatotungstate, 9 . 

793 

hypovanadous sulphate, 9. 818 

icosihydrodecaselenitohexavanadate, 

10 . 835 

imidomolybdate, 8. 267 

irnidomonosulphonate, 8. 647 

imidosulphinite, 8. 646 

iodate, 2. 332 

hydrated, 2. 336 

iodatophosphate, 2. 851 

iodatosulpl^te, 2. 691 

iodide, 2. 696 ; 11. 368 

impurities, 2. 598 

properties, chemical, 2. 605 

physical, 2. 598 

X-radiogram, 1 . 638 

iodoarsenite, 9 . 266 

iodoaurate, 3. 610 

iodobisarsenite, 9 . 266 

iodochromate, 11 . 429 

iodoiridate, iS. 779 

iodopalladite, 15 . 681 
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Potassium iodoperiridite, 15. 778 

iodoplatinate, 15. 390 

iodoplatinite, 16. 386 

iodosmate, 16. 725 

iodosmite, 16. 724 

iodostazmate, 7. 463 

iodosulphate, 2. 691 

iodosulphonate, 10. 689 

iridate, 15. 756 

iridic chloronitrite, 8. 514 

hexanitrite, 8. 514 

iridite, 15. 753 

iridium chlorotrisulphite, 10. 324 

disulphate, 16. 785, 786 

pontachlorodisulphito, 10. 324 

sulphide, 15. 783 

tetrachlorotrisulphite, 10. 324 

trisulphite, 10. 324 

iridous sulphite, 10. 323 

iron antimonide, 9 . 413 

diselenide, 10. 800 

lead nitrite, 8. 501 

isopropylstannonate, 7. 410 

isotetrahydroborododecatungstate, 5. 

110 

lanthanum carbonate, 5. 665 

(dijhexasulphate, 5. 668 

(di)octosulphate, 5. 658 

heptachromate, 11. 287 

nitrate, 5. 670 

orthophosphate, 5. 675 

selonate, 10. 872 

sulphate, 5. 658 

sulphite, 10. 302 

tetrachromate, 11. 287 

lead arsenate, 9 , 195 

chromate, 11. 304 

cobaltic nitrite, 8. 505, 606 

dimetaphosphate, 7. 881 

dinitritodinitrate, 7. 872 

dioxychroraate, 11. 304 

heptanitrite, 8. 498 

hoptapyrophosphate, 7. 880 

hydroxynitrilodisulphonate, 8. 

678 

molybdate, 11. 669 

nickel nitrite, 8. 512 

nitrilotrisulphonate, 8. 669 

octonitrilotetranitrate, 7. 872 ; 8. 

498 

orthophosphate, 7. 876 

orthosulphoantimonite, 9 . 549, 

652 

pyrophosphate, 7. 880 

tetranitrite, 8. 498 

trithiosulphato, 10. 552 

lithium alloys, 2. 480 

carbonate, 2. 748, 768 

chromate, 11. 267 

hydrotrialuminotriorthosilicate, 

6. 608 

hexafluotetraluminotrimesosili- 

cate, 6. 608 

molybdate, 11. 558 

silicate, 6, 337 

sulphate, 2. 687 

sulphatochromate, 11. 244 

sulphite, 10. 260 

tungstate, 11. 781 

luteodivanadatodiphosphate, 9 . 828 


Potassium luteodivanadatophosphate, 9 . 

828 

magnesium alloys, 4. 666 

arsenate, 9 . 179 

heptahydrate, 9 . 179 

monohydrate, 9 . 179 

bromide, 4 . 314 

calcium sulphates, 4. 344, 346 

carbonate, 4. 368, 369 

chloride, 4. 307 

chlorosulphate, 4. 343 

chromate, 11. 276 

dihydrate, 11. 276 

hexahydrate, 11. 276 

cobaltous sulphate, 14. 782 

dihydrotriorthoarsenate, 9 . 179 

dimetaphosphate, 4. 396 

disulphatochromate, 11^ 466 

ferrous sulphate, 14. 297 

fluoride, 4. 297 

fluosilicates, 6. 953 

hexadecaborate, enneahydrated, 

5. 99 

hoxarsenate, 9 . 179 

hydrocarbonate, 4. 367 

hydrodiorthoarsenate, 9 . 179 

dihydrate, 9 . 179 

pentadecahydrate, 9 . 179 

pentahydrate, 9 . 179 

tetrahydrate, 9 . 179 

hydrophosphate, 4. 384 

hydrosulphate, 4. 342 

iodide, 4. 317 

manganous sulphates, 12. 423 

metasilicate, 6. 407 

molybdate, 11. 562 

nickelous sulphate, 15. 475 

nitrite, 8. 489 

nitrosylcyanide, 8. 427 

orthopertantalate, 9 . 914 

paratungstate, 11. 818 

perorthocolumbato, 9 . 870 

persulphate, 10. 479 

phosphate, 4. 383, 384 

selenate, 10. 864 

hexahydrate, 10. 864 

tetrahydrate, 10. 864 

sulphates, 4. 338, 339, 340 

thiosulphate, 10. 545 

trisilicate, 6. 408 

tungstate, 11. 788 

zinc sulphate, 4. 641 

manganate, 12. 283 

manganatoperiodate, 2. 416 

manganatopermanganate, 12. 331 

manganese arsenate, 9 . 221 

diamminoamide, 8. 272 

dodecachloride, 12. 379 

hexachloride, 12. 380 

hexafluoride, 12. 347 

octofluoride, 12. 347 

orthosulphoantimonite, 9 . 663 

oxytetrcS^uoride, 12. 347 

penterotetradecavanadate, 9 . 791 

selenatosulphate, 10. 730 

selenide, 10. 799 

sulphatoselenate, 10. 930 

tetrahydrodihypophosphate, 8. 

939 

triterodecavanadate, 9 . 790 
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Potassium manganese triterodecavanadate 
hexadecahydrate, 9 . 790 

pentadecahydrate, 9 . 790 

manganic alum, 12. 430 

tetracosihydrate, 12. 430 

dodecamolybdate, 11. 602 

henicosisulphate, 12. 431 

molybdate, 11. 672 

pentachloride, 12. 379 

pentafluoride, 12. 345 

pyrophosphate, 12. 462 

pentahydrate, 12. 463 

trihydrate, 12. 463 

selenatosulphate, 10. 930 

selenium alum, 10, 880 

sulphatoselenate, 10. 930 

tetraselenate, 10. 880 

tetrasulphate, 12. 430 

tridecamolybdate, 11. 602 

manganous bichromate, 11. 309 

bromide, 12. 383 

— carbonate, 12. 439 

cobaltous sulphate, 14. 783 

rlimetaphosphate, 12. 468 

disulphate, 12. 418 

dihydrato, 12. 418 

hexahydrate, 12. 419 

tetrahydrate, 12. 419 

ferrous sulphate, 14. 301 

fluoride, 12. 343 

hexachloride, 12. 367 

hexamminotriohloride, 12. 366 

nickelous sulphate, 15. 477 

oxytrisulphate, 12. 420 

paratungstate, 11. 820 

permanganitomolybdate, 11. 573 

phosphate, 12. 454 

phosphatohemipentamolybdate, 

11. 669 

pyrophosphate, 12. 457 

octohydrato, 12. 457 

selenate, 10. 878 

hexahydrate, 10. 879 

sulphite, 10. 311 

tetrachloride, 12. 367 

tetrasulphide, 12. 397 

trichloride, 12. 366 

dihydrated, 12. 366 

trihydrodiphosphate, 12. 454 

tripyrophosphate, 12. 457 

trisulphate, 12. 420 

trisulphide, 12. 397 

trisulphite, 10. 311 

mephite, 6. 2 

mercurammonium hydroxysulphonate, 

8. 643 

mercuriate, 4. 779 

mercuria amidosulphonate, 8. 643 

bromosulphite, 10. 300 

carbonate, 4. 982 

chlorosulphite, 10. 300 

chromate, 11. 284 

cobalt nitrite, 8. 605 

dibromodichloride, 4. 892 

hexathiosulphate, 10. 548 

hydroamidosulphonate, 8. 644 

nickel nitrite, 8. 612 

octothiosulphate, 10. 648 

oxydisulphite, 10. 296 

iQonohydrate, 10. 296 


Potassiunf mercuria oxytrisulphite, 10. 296 

pentanitrite, 8. 494 

phoBphatohenatungstate, 11. 868 

sulphide, 4 . 956 

heptahydrated, 4 . 956 

monohydrated, 6. 956 

pentahydrated, 4 . 956 

sulphite, 10. 296 

monohydrate, 10. 296 

tetrabromide, 4 . 892 

tetraiodide, 4 . 931 

tetranitrite, 8. 494 

tetrathiosulphate, 10. 648 

tribromide, 4 . 892 

hydrated, 4. 892 

triiodide, 4. 929 

hydrated, 4 . 930 

trinitrite, 8. 494 

mercurous chromate, 11. 282 

mesodistannate, 7. 417 

metaborate, 5. 77 

metabrornoantimonato, 9 . 497 

metachloroantimonato, 9 . 491 

metachromite, 11. 197 

metacolurnbate, 9 . 863 

metantimonato, 9 . 451 

metaphosphato, 2. 867 

motaphosphatometaborate, 5. 79 

metaplumbato, 7. 695 

metarsenite, 9 . 1 1 9 

metaselenoarsenate, 10. 874 

metasilicate, 6. 333 

dihydrated, 6. 334 

hemihydrated, 6. 333 

monohydrated, 6. 334 

tetrahydrated, 6. 334 

metasulfazate, 8. 675 

metasulpharsenate, 9 . 317 

metasulpharsenatosulphomolybdate , 

9 . 322 

motasulpharsenatoxymolybdato, 9 . 

331 

metasulpharsonito, 9 . 290 

metasulphazilate, 8. 680 

metasulphoantimonite, 9 . 534 

metasulphobismuthite, 9 . 689 

metasulphotetrantimonite, 9 . 535 

metasulphotetrarsenite, 9 . 291 

metasulphotriarsenite, 9 . 291 

metatantalate, 9 . 901 

metatetrarsenite, 9 . 1 19 

metatitanate, 7. 50 

tetrahydrated, 7. 51 

metatimgstato, 11. 824 

octohydrate, 11. 824 

pentahydrate, 11. 824 

meta vanadate, 9 . 764 

heptahydrate, 9 . 765 

methyl stannonate, 7. 410 

molybdate, 11. 556 

tetritatrihydrate, 11. 556 

molybdatodecatungstate, 11. 796 

molybdatopentatungstate, 11. 796 

molybdatosulphate, 11. 658 

molybdatotetratungstate, 11. 796 

molybdatotrisulphate, 11. 658 

molybdatotritungstate, 11. 596 

molybdenum dicliloride, 11. 628 

dioxy tetrachloride, 11. 632 

dioxy trichloride, 11. 632 
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Potassium molybdenum enneafltioride, 11. 
610 

hexabromide, 11. 636 

hexachloride, 11. 621 

dihydrate, 11. 622 

pentabromido, 11. 636 

pentachloride, 11. 622 

tetrachlorotetrabromide, 11. 640 

tetrachlorotetraiodide, 11. 640 

tetrafluoride, 11. 610 

trioxytetradecafluoride, 11. 611 

molybdenyl pentabromide, 11. 637 

pentachloride, 11. 630 

tetrabromide, 11. 638 

molybdosic sulphate, 11. 667 

molybdous heptachlorido, 11, 619 

octochloride, 11. 618 

monamidodiphosphate, 8. 710 

monamidophosphate, 8. 706 

monobismuthide, 9. 636 

inonofluotrihydrorthophosphate, 8.998 

monomercuride, 4 . 1016 

monopermolybdate, 11. 607 

monoselenothiosulphate, 10. 925 

monoselonotrithionate, 10. 927 

— - monostannide, 7. 345 
monosulphide, 2. 622 

— hydrated, 2. 624 

— properties, chemical, 2. 627 

physical, 2. 624 

monothiophosphate, 8. 1 060 

monoxide, 2. 486 

neodymium carbonate, 5. 666 

chromate, 11. 287 

nickel aquoquinquiespyridinosulphate, 

15. 466 

azide, 8. 366 

cadmium nitrite, 8. 512 

carbonate, 15. 486 

chromate, 11. 313 

dihydrate, 11. 313 

hexahydrate, 11. 313 

decasulphide, 15. 443 

douterodecavanadate, 9, 792 

' dihydrophosphatohornipenta- 

molybdate, 11. 670 

dimetaphosphate, 15. 496 

dimolybdatotetratungstate, 11. 

796 

disulphate, 15. 469 

fluozirconate, 7. 142 

hexanitrite, 8. 511 

hydrocarbonate, 15. 486 

hyjjophosphate, 8. 940 

nitritobismuthite, 8. 612 

nitrosylthiosulphate, 10. 668 

orthophosphate, 15. 496 

orthosulphoantimonite, 9. 656 

penteroheptadecavanadate, 9.792 

persulphate, 10. 481 

phosphatohemipentamolybdate, 

11. 670 

phosphite, 8. 920 

selenate, 10. 888 

selenatosulphate, 10. 930 

sulphatofluoberyllate, 15. 478 

sulphatoselenate, 10. 930 

tetrafluoride, 15. 406 

tetrasulphide, 15. 443 

trichloride, 16. 419 


Potassium nickel trifluoride, 16, 406 

trisulphate, 16. 470 

triterodecavanadate, 9 . 792 

nickelate, 16. 401 

nickelous hexadecomolybdate, 11. 604 

pemickelite, 16. 396 

nitrate, 2. 802 ; 18. 615 

“ hydrogen, 1. 303 

— — nitrates, properties, chemical, 2. 820 

physical, 2. 808 

nitratoaurate, 8. 616 

nitratoplumbite, 7. 865 

nitratosilicate, 6 . 345 

nitratosulphite, 8. 692 

nitratosulphotungstate, 11. 862 

nitride, 8. 99 

nitrilodiphosphate, 8. 714 

nitrilodithiophosphate, 8. 727 

nitrilomolybdate, 8. 267 

nitrilotrisulphonate, 8. 681 

„ — nitrite, 8. 473 

hemihydrated, 8. 474 

nitritodichromato, 11. 476 

nitritoporosmite, 15. 728 

nitritoplatinite, 8. 618 

nitri to trichromate, 11. 476 

nitrodichromate, 8. 546 

nitrohydroxylaminato, 8. 305 

nitrosylbromopemithenite, 15. 537-8 

nitrosylbroraoruthenate, 15. 537 

- — nitrosylbromosmate, 16. 723 

nitrosylchloroperruthenite, 15. 632 

dihydrate, 15. 532 

nitrosylchlororuthenate, 15. 536 

dihydrate, 15. 537 

nitrosyliodoruthenate, 16. 639 

nitrosyliodosmate, 16. 725 

nitroxyldichromate, 8. 546 

— nitroxyldisulphonate, 8. 684 

nitroxyl sulphate, 10. 346 

nitroxylsulphonate, 8. 699 

occurrence, 2. 423 

— - octoborate, 6. 78 

octobromodiplumbite, 7. 752 

octobromotriplumbite, 7. 751 

octodecamercuride, 4 . 1014, 1016 

octofluodecavanadato, 9 . 802 

octofluodivanadate, 9 . 802 

octomolybdato, 11. 596 

octopermanganite, 12. 276 

octosulphate, 10. 447 

octotungstate, 11. 830 

orthoarsenate, 9 . 154 

orthoarsenite, 9. 117 

orthochromite, 11. 197 

orthocolumbate, 9 . 863 

orthoctovanadate, 9 . 765 

orthododecacolumbate, 9 . 866 

orthohexacolumbate, 9 . 864 

orthohexatantalate, 9 . 902 

orthopertantalate, 9 . 914 

hemihydrate, 9 . 914 

orthophosphate : normal, 2. 847 

properties, chemical, 2. 849 

physical, 2. 848 

orthoselenoantimonite, 10. 834 

orthoBulpharsenate, 9 . 316 

orthoBulpharsenite, 9 . 290 

orthoBulphoantimonate, 9 . 672 

enneahydrate, 9 . 572 
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Potassium orthosulphoantimonate hemi- 
enneahydrate, 9 . 572 

hexahydrate, 9 . 672 

pentahydrate, 9 . 572 

trihydrate, 9 . 672 

orthosulphoantimonite, 9 . 534 

orthosulphocolumbate, 9 . 881 

orthosulphodimolybdate, 11. 652 

orthosiilphotetrarsenite, 9 . 291 

orthoBulphovanadate, 9 . 817 

orthotetracolumbate, 9 . 684 

ortho vanadate, 9 . 764 

hexahydrate, 9 . 764 

osmate, 16. 706 

osmiamate, 15. 727 

osrnic decasulphide, 10. 324 

tetradecasulphide, 10. 326 

osmious dihydropentaaulphite, 10. 324 

osmium disulphite, 10. 324 

dodocachloride, 15. 720 

osmyl bromide, 16. 724 

chloride, 15. 721 

dihydrate, 15. 721 

nitrite, 15. 729 

oxydichloride, 15. 721 

oxynitrite, 16. 729 

oxalatodinitritoplatinate, 8. 514 

oxalatotriamminochromate, 11. 409 

oximidosulphonato, 8. 695 

oxychloroperruthenite, 15. 524 

oxy dihydrophosphide, 8. 833 

oxydiiodocarbonatoplumbito, 7. 854 

dihydrate, 7. 854 

- — oxydiiodohexadecaantimonite, 9 . 508 

oxydodecafluodiarsenate, 9. 237 

oxyfluoporplumbate, 7. 705 

oxyfluopertitanate, 7. 69 

oxyhexafluocolumbate, 9 . 873 

oxyhoxafluoride, 9 . 679 

oxyhexafluotantalate, 9 . 918 

oxyhexafluotetratantalato, 9 . 918 

oxyhoxanitritoplatinite, 8. 515 

oxyhexasulphopyrovanadate, 9 . 817 

oxyhydroheptafluotantalate, 9 . 918 

oxyhydrototraphosphide, 8. 833 

oxyiodoantimonito, 9 . 425, 585 

oxynitrosotetrasulphite, 10. 326 

oxyoctonitritotriplatinite, 8. 514 

oxyortho vanadate, 9 . 764 

oxypentachlorotungstite, 11. 849 

ox 5 ^ntafluocolumbate, 9 . 873 

monohydrate, 9 . 873 

oxjrpentafluomolybdate, 11. 611, 612 

oxyphosphatostannate, 7. 482 

oxyphosphatotiranate, 7, 96 

oxysulfazotinate, 8. 686 

oxytetrabromide, 11. 638 

oxytetrafluoarsenate, 9 . 237 

oxytriselenophosphate, 10. 932 

oxytrisulpharsenate, 9 . 330 

oxytrisulphotimgstate, 11. 860 

ozonate, 1. 908 

palladia hexanitrite, 8. 614 

palladous iodonitrite, 8. 514 

oxalatonitrite, 8. 514 

tetranitrite, 8. 514 

paramolybdate, 11. 586 

parastannate, 7. 417 

parasulphomolybdate, 11. 652 

paratetrarsenite, 9 . 119 


Potassium paratrititanate, 7. 51 

paratrizirconate, 7. 135 

paratungstate, 11. 816 

decahydrate, 11. 816 

henahydrate, 11. 816 

tetradecahydrato, 11. 816 

pentabarium octometasilicate, 6. 371 

pentaborate, 5. 78 

pentabromobismuthite, 9 . 673 

pentabromodiplumbite, 7. 751 

pentabromoperrhodite, 15. 581 

pentacalcium tetrafluohexamotosili* 

cate, 6. 369 

pentachloroantimonite, 9 . 480 

pentachloroaquoperrhodite, 15. 678 

pentachlorobismuthite, 9 . 666 

hemipentahydrate, 9. 666 

pentachlorobromobismuthite, 9. 673 

jjentachlorobromoplatinate, 16. 382 

pentachlorodiplumbite, 7. 728 

pentachloroferrate, 14. 1 02 

pontachlorornercuriate, 4 . 856 

dihydrated, 4 . 856 

pentachloronitritoplatinato, 8. 524 

pontachloroperrhodite, 15. 578 

dihydrate, 15. 578 

monohydrato, 15. 578 

pentachloropyridinoiridate, 15. 768 

pentachloropyridinopenridite, 15. 765 

pentachlorothallate, 5. 446 

pontachlorovanadite, 9 . 804 

pentacyanidothiosulphate, 10. 557 

pentafluoaluminate, 5. 306 

pontafluoantimonite, 9 . 465 

pentafluoforrate, 14. 8 

pentafluotollurite, 11. 98 

pontafluotitanite, 7. 66 

pentafluovanadite, 9 . 797 

pentafluozirconato, 7. 140 

pentahydrohpyophosphate, 8. 935 

pentahydrosilicododecamolybdate, 6. 

870 

pentaiodobismuthite, 9 . 677 

— — pentaiodonitritoplatinate, 8. 524 

pentamercuride, 4 . 1015 

pentamolybdato, 11. 593 

pentamolybdatodisulphite, 10. 307 

pentanitratothallate, 5. 477 

pentapermanganite, 12. 275 

pentaphosphide, 8. 834 

pentaselenatodiarsenato, 10. 875 

pentaselenatodiphosphate, 10. 932 

pentaselenido, 10. 7fe 

pontasilicate, 6. 328 

tetradocahydrated, 6. 337 

pentasulphide, 2. 630, 636 

pentasulphocuprite, 3. 227 

pentatantalate, 9 . 902 

pentathionate, 10. 627 

pentatimgstate, 11. 828 

penterotetradecatantalate, 9 . 901 

pentoxydifluopemolybdate, 11. 615 

pentoxyfluodicolumbate, 9 . 873 

perborate hemiperhydrate, 5. 119 

hemihydrated, 5. 119 

percarbonate, 6. 833 

perceric carbonate, 5. 666 

perchlorate, 1. 361, 591 ; 2. 393 

percobaltic ennoamolybdato, 11. 597 

perdecatungstate, 11. 836 
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Potassium perdiborate, 6. 120 

perdicarbonato, 6. 86 

perdichromate, 11. 369 

perdistannate, 7. 413 

perdisulphoinolybdate, 11. 664 

perferrate, 18. 936 

pei-fluGcolumbate, 9 . 872 

porhydroxycarbonate, 6. 85 

periodates, 2. 407, 409, 410 

periridito, 15. 753 

permanganate, 12. 303 

permanganitomolybdate, 11. 572, 573 

permanganous octomolybdate, 11. 597 

permetacolumbate, 9 . 869 

permolybdate, 11. 607 

permonostannate, 7. 413 

permonosulphomolybdate, 11. 653 

permonouranate, 12. 73 

trihydrate, 12. 73 

periiickelate, 15. 401 

pernickelio onneainolybdate, 11. 597 

pcrnitrate, 8. 384 

l^ororthocolumbate, 9 . 869 

perosmito, 15. 705 

peroxylamidosulphonate, 8. 685 

poroxylaminosulphonate, 8. 685 

peroxypontafluoeolumbate, 9 . 874 

poroxypentafluotantalate, 9. 918 

perpyrocolumbate, 9 . 869 

porpyrovanadate, 9 . 795 

perrhenato, 12. 476 

perrhodite, 15. 571 

perruthenate, 15. 518 

perselenate, 10. 852 

persuljjhate, 10. 477 ; 15. 151 

perthiocarbonate, 6. 31 

pertitanic sulphate, 7. 65 

portrmiolybdate, 11. 608 

j)eruranato, 12. 73 

pervanadate, 9 . 795 

perzirconate, 7. 1 32 

phosphamide, 8. 834 

- — phosphatoctotungstate, 11. 872 

phosphatodecamolybdate, 11. 665 

phosphatodecatungstato, 11. 870 

phosphatodichromate, 11. 482 

phosphatododecamolybdate, 11. 663 

phosphatododeca tungstate, 11. 867 

hemiheptahydrate, 11. 867 

hemitridecahydrate, 11. 867 

phosphatoenneamolybdate, 11. 666 

phosphatoenneatungstate, 11. 871 

X>^^^^'^P^^^l'Obemihenacositungstate, 11. 

869 

phosphatohemiheptadecamolybdate, 

11. 667 

phosphatohemiheptadecatungstate, 

11. 872 

phosphatohenamolybdate, 11. 664 

phosphatohenatungstate, 11. 868 

phosphatotetrachromate, 11. 482 

phosphatotritungstate, 11. 873 

phosphide, 8. 834 

phosphine, 8. 834 

phosphite, 8. 913 

phosphitohexamolybdate, 8, 918 

phosphitopentamolybdate, 8. 918 

phosphitotungstate, 8. 919 

platinate, 16. 246 

platinates, 16. 245 


Potassium platinio decoxide, 16. 248 

molybdate, 11. 576 

oxydisulphite, 10. 323 

platinite, 16. 236 

platinosic sulphate, 16. 403 

platinous decasulphite, 10. 323 

oxyphosphite, 16. 239 

tetrasulphite, 10. 322 

dihydrate, 10. 323 

tetrahydrate, 10. 323 

trichlorosulphite, 10. 323 

platinum alloys, 16. 194 

plumbide, 7. 608 

plumbite, 7. 665 

potassamidosulphonate, 8. 642 

hydrate, 8. 642 

praseodymium carbonate, 5. 665 

chromate, 11. 287 

(di) hexasulphate, 5. 658 

sulphate, 5. 658 

preparation, 2. 445, 447 

properties, chemical, 2. 468 

physical, 2. 451 

propylenetrichloroplatinite, 16. 272 

purpureodocosivanadatodiphosi)hate, 

9 . 829 

j^urpureododocavanadatophosphate, 9 . 

829 

purpureopontacosivanadatodiphos- 

phate, 9 . 828 

- — pyridinepontaehloroplatinate, 16. 312, 
323 

— pyridinetrichloroplatinitc, 16. 274 

pyroantiinonate, 9 . 449 

pyroarsenate, 9 . 154 

pyroarsenite hexahydrated, 9 . 118 

pyrocarbonate, 6. 72 

pyrocolumbate, 9 . 863 

pyrophosphate, 2. 862 

pyrophosphatotungstate, 11. 874 

pyroselenate, 10. 858 

pyrosolenite, 10. 823 

pyrosulpharsenate, 9 . 317 

pyrosulpharsenatosulphoinolybdate, 

9 . 323 

j)yro8ulpharsonatoxy molybdate, 9 . 331 

decahydrato, 9 . 331 

pyroBulpharsenite, 9 . 290 

pyrosulphate, 10. 445 

pyrosulphite, 10. 329 

pyrosulphoantimonite, 9 . 534 

pyrotellurite, 11. 79 

pyrovanadate, 9 . 764 

tetrahydrate, 9 . 764 

rhenate, 12. 478 

rhenium bromide, 12. 480 

chloride, 12. 480 

iodide, 12. 480 

rhodic dodecamolybdate, 11. 603, 604 

rhodite, 15. 571 

rhodium alum, 15. 588 

chloronitrite, 8. 513 

disulphate, 15. 588 

hexanitrite, 8. 513 

trisulphite, 10. 326 

rubidium alloys, 2. 481 

ruthenate, 15. 517 

ruthenium dihydroheptanitrite, 8. 513 

hexanitxite, 8. 513 

oxydodocanitrite, 8. 513 
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Poteuisium ruthenitim oxyoctosulphite, 10. 

326 

pentanitrite, 8 . 513 

ruthenous disulphite, 10. 326 

salts : extraction, 2. 437 

blast furnace dust, 2. 440 

brines, 2. 437 

cement kiln dust, 2. 440 

insoluble silicates, 2. 439 

kelp ash, 2. 437 

g 0 a water, 2. 437 

suint, 2. 438 

vinasse of sugar beet, 2 . 

438 

wood ashes, 2. 437 

wool fat, 2. 438 

samarium carbonate, 5. 666 

_ chromate, 11. 287 

pentadecasulphate, 5. 6.58 

selenate, 10. 872 

scandium sulphate, 6 . 492 

selenate, 10. 856 

selenatoaluminate, 10. 869 

selonatoarsonato, 9 . 203 ; 10. 875 

Bolenatochromate, 10. 876 

selonatomonoiodate, 10. 914 

selenatophosphate, 10. 932 

selenatosulphate, 10. 925 

selenatothallate, 10. 871 

selenatotriiodate, 10. 914 

selenide, 10. 767 

onneadecahydrate, 10. 767 

onnoahydrate, 10. 767 

tetradecahydrate, 10. 767 

selenite, 10 . 822 

monohydrate, 10 . 822 

solenitometavanadate, 10. 835 

solonitomolybdate, 10. 837 

selenium oxytricdilorido, 10 . 910 

solenodiphosphito, 10. 931 

selenomolybdate, 10. 797 

solenophospliide, 10. 930 

solenoselonato, 10. 925 

selenostaimate, 10. 786 

selenosulphostannate, 10. 921 

selenotetrantimonite, 10. 834 

selenoxanthate, 10. 783 

sesquicarbonate, 2. 778 

silicido, 6 . 169 

sihcodecatungstate, 6 . 882 

silicozirconate, 6 . 854 ; 7, 134 

silver amide, 8 . 259 

amidosulphonate, 8 . 642 

amminoctothiosulphate, 10. 539 

bromide, 8 . 424 

carbonate, 8 . 458 

chromidodecamolybdate, 11 . 601 

hyponitritosulphate, 8 . 690 

nitrate, 8 . 480 

nitrite, 8 . 484 

octothioBulphate, 10. 539 

orthosulphoantimonite, 9. 542 

silicododecamolybdate, 6 . 870 

sulphate, 8 . 454 

sulphide, Z. 447 

sulphite, 10 . 280 

tetrathiosulphate, 10 . 539 

tritamminothiosulphate, 10. 539 

sodide, 2. 480 

sodium alloys, 2. 480 


Potassium sodium arsenitophosphatotung- 
.state, 9 . 132 

barium calcium carbonate, 3. 846 

calcium carbonate, 8 . 845 

trimetasilicate, 6 . 372 

carbonate, 2. 769 ^ 

chlorosulphate, 2. 691 

chlorothiosulphate, 10. 529 

chromate, 11. 258 

deuterohexavanadate, 9 . 766 

dimetaphosphate, 2. 877 

dinitratoimidodisulphonate, 8 . 

653 

ferrous titanium orthosilicate, 6 . 

843 

heptasulphatotetraplumbite, 7. 

821 

hexavanadatohexatungstates, 9 , 

786 

hydroarsenate, 9 . 154 

hydrorthophosphate, 2. 857 

- — hydroaul[)hito, 10. 271 

hydroxynitrilodisulphonato, 8 . 

677 

hypophosphato, 8 . 936 

magnesium diorthoarscnate, 9 . 

179 

sulphate, 4. 342 

manganous permanganitomolyb* 

* date, 11. 573 

mercuride, 4 . 1015 

molybdate, 11. .558 

orthohexacolumbah^, 9 . 865 

orthosulpharsenate, 9 . 317 

phosphatoctotungstate, 11. 872 

phosphatohemipentamolybdate, 

11. 667 

phosphatotungstate, 11. 873 

pyrophosphate, 2. 867 

sesquiphosphate, 2. 850 

silicate, 6 . 337 

simonytes, 4. 342 

sulphate, 2 . 688 

. sulphite, 10. 271 

tetravanadatododecamolybdate, 

9 . 784 

thiosulphate, 10. 529 

trihydrodiorthoarseiiate, 9 . 153 

2 ; 1 -tungstate, 11. 782 

solubility of hydrogen, 1. 308 

stannato (a-)» 7. 414 

pentahydrate, 7. 415 

tetrahydrate, 7. 415 

trihydrate, 7. 415 

stannate (/3-), 7. 417 

stannic amide, 8 . 265 

suli^hoplatinite, 16. 394 

st^annite, 7. 391 

stannous amide, 8 . 265 

stilbite, 6 . 760 

strontium arsenate, 9 . 173 

: — cobalt nitrite, 8 . 505 

chromate, 11 . 271 

dimetaphosphate, 8 . 894 

disulphate, 8 . 806 

hexametaphosphato, 8 . 895 

hydroxynitrilodisulphonato, 8 . 

677 ‘ 

imidodisulphonate, 8 . 654 

nickel nitrite, 8 . 512 
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Potassium strontium nitrite, 8. 438, 501 

pentabromide, 8. 732 

pentachloride, 8. 719 

phosphate, 8. 877 

pyrophosphate, 8. 892 

tetrabromide, A 732 

tetrachloride, 8. 719 

tetrerotetradecavanadate, 9 . 772 

thiosulphate, 10. 544 

trisulphate, 8. 806 

subchloride, 2 . 530 

suboxide, 2. 485 

sulfazidate, 8. 671 

sulfazilate, 8. 685 

sulfazinate, 8. 676 

sulfazite, 8. 676 

■ Bulfazotate, 8. 675 

sulphamidate, 8. 662 

sulphate and sodium chloride, crystal- 
lization, 2. 689 

occurrence, 2. 657 

preparation, 2. 659 

properties, chemical, 2. 672 

physical, 2. 660 

• sulphatohexafluodiantiinonite, 9 . 466 

sulphatohypo vanadate, 9 . 818 

sulphatoperiridite, 15. 784 

hydrate, 16. 784 

— - — sulpha topertitanate, 7. 95 

sulphatophosphate, 8. 1071 

sulphatoplatinite, 16. 401 

sulphatostannate, 7. 479 

sulphatotellurite, 11. 118 

sulphatotitanite, 7. 93 

sulphatotrifluoantimonite, 9 . 466 

sulphazite, 8. 680 

sulphazotate, 8. 673, 674 

sulphide, 11. 368 

sulphimide, 8. 663 

Bulphimidodiamide, 8. 665 

sulphite, 10. 268; 11. 368 

dihydrate, 10. 268 

monohydrate, 10. 268 

sulphitochloroporiridites, 15. 764 

sulphitosmate, 15. 726 

sulphoaluminate, 5. 331 

sulphobismuthite basic, 9 . 689 

sulphochromite, 11. 432 

— sulphocuprite, 8. 227 

sulphodichromite, 11. 432 

sulphodimolybdate, 11. 651 

Bulphoditungstate, 11. 859 

sulphoferrite, 14. 182 

sulphoindate, 6. 404 

sulphometastannate, 7. 475 

sulphomolybdate, 11. 651 

— — sulphoniodide, 2. 607 

sulphopalladate, 16. 683 

sulphopalladite, 16. 682 

sulphoporrhenate, 12. 480 

sulphoperrhodite, 15. 586 

sulphoplatinate, 16. 398 

sulphoplatinite, 16. 394 

sulphorthostannate, 7. 475 

sulphoselenoantimonite, 10. 922 

sulphoselenoarsenate, 10. 921 

sulphostannite, 7. 478 

sulphotellurate, 11. 115 

sulphotellurite, 11. 113 

— sulphotetrachromite, 11. 432 


Potassium sulphotungstato, 11. 859 

sulphurylbromide, 10. 689 

sulphurylohloride, 10. 689 

Bulphurylnitrate, 10. 689 

sulphurylthiocyanate, 10. 689 

tellurate, 11. 90 

dihydrate, 11. 91 

pentahydrate, 11. 90 

telluride, 11. 40 

tellurite, 11. 78 

trihydrate, 11. 79 

tellurocuprate, 8. 150 

tetraborate tetrahydrated, 5. 77 

tetrabromoaluminate, 5. 326 

tetrabromodinitritoplatinate, 8. 524 

tetrabromoplumbite, 7. 752 

monohydrate, 7. 752 

tetrabromostannite, 7. 453 

tetrabrornothallate dihydrated, 5. 452 

tetrachloroaluminate, 5. 322 

tetrachloroantimonite, 9 . 479 

tetrachlorobismuthito, 9 . 666 

tetrachlorobispyiidinoperiridate, 15. 

766 

tetrachlorocuprate, 8. 188 

tetrachlorodibromoplatinate, 16. 382 

tetrachloroferrite, 14. 32 

dihydrate, 14. 32 

monohydrate, 14. 32 

tetrachloromercuriate, 4. 856 

rnonohydrated, 4. 856 

tetrachloroplumbite, 7. 729 

tetrachlorostannite, 7. 433 

monohydrate, 7. 433 

tetrachlorovanadite, 9 . 804 

tetradecamorcuride, 4. 1014 

tetradecarsenitotriphosphatotungstate, 

9 . 132 

tetradecasulphuryliodide, 10. 690 

tetradecatungstate, 11. 832 

tetrafluoantimonite, 9 . 465 

tetrafluodioxytungstate, 11. 839 

tetrafluodivanadate, 9 . 802 

tetrafluoforrate, 14. 8 

tetrafluoferrito, 14. 3 

tetrafiuohexavanadate, 9 . 802 

tetrafluohypovanadate, 9 . 798 

tetrafluotrioxypertungstate, 11. 840 

• tetrahydroarsenatododecamolybdate, 

9 . 211 

tetrahydrodiarsenatoctodecatung- 

state, 9 . 214 

totrahydrodiselenatouranate, 10. 877 

tetrahydrophosphatohemipenatmolyb- 

date, 11. 668 

tetrahydrosulphitopyrosulphite, 10. 

331 

tetrahydrotriselenatouranyluranate, 

10. 878 

tetrahydroxylaminotetramolybdate, 

592 

tetraiodoaluminate, 6. 328 

tetraiodoantimonite, 9 . 502 

tetraiodobismuthite, 9 . 677 

tetraiodocarbonatoplumbite, 7. 854 

tetraiododinitritoplatinate, 8. 524 

tetraiodothallate, 5. 461 

tetrametaphosphate, 2. 867 

tetramidocadn^te, 8. 261 

tetramidosulphonatoplatinite, 8. 645 
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Potassium tetramidozincate, 8. 260 

tetramolybdate, 11. 692 

tetramolybdatoditungsiato, 11. 796 

tetranitratoenneafluotriantimonite, 9 . 

466 

tetranitritodiamminocobaltiate, 8. 609 

tetranitritoplatinite, 8 . 614 ; 16 . 322 

tetrantimonate, 9 . 443 

tetraphosphatocuprate, 3. 290 

tetrarsenido, 9 . 61 

tetraselenide, 10 . 768 

tetrasilicate, 6. 328 

tetrastannide^ 7. 346 

tetrasulphammonate, 8. 668 

tetrasulpliatarsenate, 9 . 334 

tetrasulphatarsenite, 9 . 333 

tetrasulphide, 2. 630, 634 

tetrasulphocuprate, 8. 228 

tetrasulphothallato, 5. 464 

tetratellurate, 11 . 92 

tetratellurite, 11. 79 

tetrathionate, 10. 617 

totrauranate, 12. 67 

— - tetrauranyl pentasulphite, 10. 308 

tetravanadatododecamolybdato, 9 . 783 

tetravanadatohoxamolybdate, 9 . 782 

tetravanadato|)entamolybdate, 9 . 783 

tetravanadatotetramolybdate, 9 . 783 

to trerof* to vanadate, 9 . 765 

tetrorodocavanadate, 9 . 765 

tetroxide, 2. 485, 491 

tetroxydisulphatodivanadato, 9 . 825 

thallate, 5. 435 

thallic chromate, 11. 286 

disulphate, 5. 470 

hydroxydisulphate, 5. 470 

selenato, 10 . 871 

thailide, 5. 426 

thallous chlorides, 5. 441 

chromate, 11. 286 

dithionates, 10 . 594 

— thioearbonato, 6. 122 

thiophosphate, 8. 1065 

thorium bromide, 7. 238 

enneachloride, 7. 235 

enneafluoride, 7. 227 

henasulphate, 7. 247 

hexachloride, 7. 236 

— hexafluoride, 7, 228 

hoxanitrate, 7. 251 

hexasulphate, 7. 247 

hydroxy chloride, 7. 232 

hydroxysulphite, 10 , 303 

orthophosphate, 7. 252 

pentacarbonate, 7. 249 

pentachloride, 7. 235 

pentafluoride, 7. 228 

pentanitrate, 7. 251 

phosphate, 7. 263 

tetrasulphate, 7. 246 

trihydrodeoanitrate, 7. 251 

trisi^phate, 7. 247 

titanic sulphate, 7. 94 

titanidodecamolybdate, 11. 600 

titanium carbonate, 7. 96 

titanous alum, 7. 93 

titanyl sulphate, 7. 96 

trialuminium trimesotrisilicate, 6 . 665 

triamidocalciate, 8. 260 

triamidocuprite, 8. 269 


Potassium triamidodiphosphate, 8. 712 

triamidolithiate, 8. 268 

triamidoplumbite, 8. 265 

triamidosodiate, 8. 258 

triamidostrontiato, 8. 260 

triamidothallite, 8. 262 

triamminochloroaurate, 8. 694 

triamminophosphide, 8. 834 

triantimonate, 9 . 443 

triantimonite, 9 . 431 

hydrate, 9 . 431 

triazomonosulphonate, 8. 684 

triboratotetralurninotetraorthosili- 

cates, 6. 742 

tribromide, 2. 687 

tribromocuprite, 8. 195 

tribromoplumbite, 7. 752 

monohydrate, 7. 752 

tritahydrate, 7. 752 

tribromostannite, 7. 453 

tribromotriiodobismuthite, 9 . 679 

tribromotrinitritoplatinate, 8. 524 

tribromotrisodoantimoiiite, 9 . 511 

tricadmium sulpliate, 4 . 638 

tricarbonatodiplumbite, 7. 854 

trichloroaeetonitrile, 16 . 274 

trichlorobromoantimonite, 9 . 511 

trichlorocuprate, 8. 187 

trichlorocuprito, 8. 163 

trichlorodibroinide, 9 . 673 

trichloroferrite, 14 . 32 

trichloromagnesiate, 4 . 307 

triohloromercuriato, 4 . 856 

monohydrated, 4. 850 

trichloropluinbite, 7. 729 

tritahydrate, 7. 729 

trichlorostannitc, 7. 432 

trichlorotribromoantimonite, 9 . 510 

~ — trichlorotribromoplatinate, 16 . 382 

trichlorotrinitritoplatinate, 8. 524 

trichromate, 11 . 350 

trichromatododocahydroxyhexarsen- 

ate, 9 . 205 

tricyanidotriiodobismuthite, 9 . 679 

tridecafluototrantirnonito, 9 . 465 

tridecafluotrihypo vanadate, 9 . 798 

triferride, 18. 627 

trifluodioxy tungstate, 11 . 837 

trifluorocuprate, 8. 156 

trifluothallite, 5. 437 

trihydroaquohonasulphitosmate, 10. 

325 

trihydroborododecatungstate, 5. 110 

trihydrodiselenite, 10 . 823 

trihydrohypophosphate, 8. 936 

trihydrophosphatohomipentamolyb- 

date, 11. 668 

trihydrotriantimonate, 9 . 452 

trihydrovanadate, 9 . 746 

tri-iodate, 2. 336 

triiodide, 2. 609 

triiodoplumbite, 7. 774 

dihydrate, 7. 774 

monohydrate, 7. 774 

triiodostannite, 7. 461 

trimagnesium dihydroaluminotri- 

orthosilicate, 6. 608 

trimercuric sulphate, 4 . 976 

trimercnride, 4 . 1015 

trimolybdate, 11 . 509 
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Potassium trimolybdatoditungstate, 11. 796 

trimolybdatotritungstate, 11. 796 

onneahydrate, 11. 796 

trihydrate, 11. 796 

trimolybdenum dioxyheptachloride, 

11. 632 

trinitratotrifluoantimonite, 9 . 466 

triovanadyl disulphite, 10. 306 

trioxide, 2. 486, 491 

trioxypontaselenodiarsenate, 10. 874 

trioxysulpharsenate, 9 . 328 

trioxysulphotungstate, 11. 861 

trioxytetradecafluotricolumbate, 9.874 

trioxytetrafluopermolybdate, 11. 616 

trioxytrideeafluotricolumbate, 9 . 874 

triperchromates, 11. 366 

iriperhydroxyoarbonate, 6. 85 

— - — tritx)rmanganite, 12. 276 

triphosphatostannate, 7. 482 

triphosphatotitanate, 7. 96 

triplatinous hexasuli)hoplatinato, 16. 

396 

triselenide, 10. 768 

triselenotrithiophosphite, 10. 931 

trisilicate, 6. 328 

trisulphatobismuthite, 9 . 701 

trisulphatochromiate, 11. 464 

— — trisulphatodiohromate, 11. 449 

trisulphatoplumbate, 7. 823 

trisulphide, 2. 630, 633 

trisulphomolybdate, 11. 662 

tritabismuthide, 9 . 635 

tritadibismuthide, 9 . 636 

tritantimonide, 9 . 403 

tritaphosphide, 8. 834 

— * tritarsenide, 9 . 65 

— tritellurate, 11. 92 

tnterodecavanadatc, 9 . 766 

triterohexacolumbate, 9 . 864 

triterohexa vanadate, 9. 765 

hexahydrato, 9 . 766 

monohydrate, 9 . 765 

pentahydrate, 9 . 765 

trithionate, 10. 607 

trititanyl pentasulphato, 7. 95 

tri tungstate, 11. 811 

triuranyl disulphite, 10. 308 

tungstate, 11. 779 

monohydrate, 11. 780 

pentahydrate, 11. 780 

tungsten bronzes, 11. 751 

onnoaehlorido, 11. 841 

hydroxylpentachloride, 11. 843, 

848 

tetrafluorido, 11. 837 

ultramarine, 6. 689 

uranato, 12. 63 

uranium hydroxydisulphotetram’a- 

nate, 12. 97 

hydroxyhydrodisulphotetraura- 

nate, 12. 97 

oxyoctofluoride, 12. 77 

peroxyfluoride, 12. 79 

red, 12. 97 

tungstate, 11. 797 

uranous diphosphate, 12. 130 

fluoride, 12. 18 

hexabromide, 12. 92 

hexachloride, 12. 83 

octophosphate, 12. 130 


Potassium uranous pentafluoride, 12. 74 

triphosphate, 12. 130 

trisiilphate, 12. 103 

uranyl carbonate, 12. 17 

chloride, 12. 17 

chromate, 11. 308 

cyanide, 12. 18 

disulphate, 12. 109 

dihydrate, 12. 109 

trihydrated, 12. 109 

disulphite, 10. 308 

fluoride, 12. 16 

hexafluoride, 12. 79 

hydroxysulphite, 10. 309 

iodate, 2. 368 

pentafluoride, 12. 78 

phosphate, 12. 132 

trihydrate, 12. 132 

phosphite, 8. 919 

pyrophosphate, 12. 133 

selenato, 10. 877 

selenite, 10. 838 

sulphate, 12. 17 

tetrabromide, 12. 93 

tetrachloride, 12. 90 

dihydrate, 12. 90 

tricarbonate, 12. 114 

trinitrate, 12. 126 

trisulphate, 12. 110 

uranylvanadate, 9 . 788 

uses, 2. 470 

vanadatophosphate, 9 . 828 

vanadium tetroxy disulphate, 9 . 825 

vanadous sulphate, 9 . 820 

vanadyl disulphate, 9 . 824 

disulphito, 10. 306 

vanadyldodocafluo vanadate, 9 . 799 

vanadyltrifluoride, 9 . 800 

vanadylpentafluorido, 9 . 799 

yttrium chromate, 11. 288 

sulphate, 5. 682 

— — zinc alloys, 4 . 666 

arsenate, 9 . 182 

carbonate, 4. 648 

chromates, 11. 279 

chromatodichromate, 11. 341 

cobalt nitrite, 8. 506 

cobaltous sulphate, 14. 782 

ferrous sulphate, 14. 298 

fluoride, 4. 634 

hyposulphite, 10. 183 

imidoamide, 8. 261 

manganous sulphate, 12. 423 

nickel nitrite, 8. 612 

nickelous sulphate, 16. 476 

octohydrotetrahypophosphate, 8. 

938 

orthosulphoantimonite, 9 . 643 

paratungstate, 11. 819 

pentanitrite, 8. 490 

persulphate, 10. 479 

phosphate, 4. 661 

pyrophosphate, 4. 663 

selenate, 10. 866 

dihydrate, 10. 866 

hexahydrate, 10. 866 

selenatosulphate, 10. 930 

silicate, 6. 444 

sulphate, 4 . 637 

hexahydrated, 4 . 637 , 
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Potassium zinc sulphatoselenate, 10. 930 

sulphide, 4 . 604 

sulphite, 10. 286 

tetrachloride, 4 . 665 

tetrametaphosphate, 4 . 664 

tetranitrite, 8. 490 

tetrerotetradecavanadate, 9. 

774 

thiosulphate, 10. 546 

tribromide, 4 . 672 

triiodide, 4 . 683 

trioxybischromate, 11. 279 

triterodeca vanadate, 9. 774 

zincate, 4 . 528 

zincide, 4 . 667 

zirconate, 7. 135 

ziroonidodeoamolybdate, 11. 601 

zirconium carbonate, 7. 161 

diorthophosphate, 7. 164 

nickel dodecafluoride, 15. 405 

tetrasulphate, 7. 169 

triorthophosphate, 7. 164 

trioxydisulphate, 7. 158 

tungstates, 11. 792 

zirconyl dihydropen tafluorido, 7. 140 

(tri) tetrasulphate, 7. 1.59 

(decalpotassium octosodium chloroliydroxy- 
nitrilodisulphonate, 8. 676 
(di)potassiuin hydroxynitrilo-iso-disulpho- 
nate, 8. 679 

irnidosulphonate, 8. 652 

mercuric imidodisulphouate, 8. 658 

nitratohydroxynitrilodisulphonate, 8. 

676 

nitritohydroxynitrilodisulphonate, 8. 

676 

silver trihydroxydiarnidophosi)hate, 8. 

704 

sodium nitrilotrisulphonate, 8. 669 

tetrametaphosphimate, 8. 718 

thorium orthophosphate, 7. 253 

zirconium octohydroxypentasulphate, 

7. 169 

(ennea)potassium ammonium decameta- 
phosphate, 8. 990 

(hexa)potassium cobalt octohydrotetra- 
hypophosphate, 8. 939 
nickel octohydrotetrahypophosphate, 

8. 940 

(octo)potassium isosilicododecatungstate, 6. 
873 

silicodecatungstate, 6. 882 

silicododecatungstate, 6. 876 

silicohenatungstate, 6. 882 

(penta)potassium hydroxybisnitrilodisul- 
phonate, 8. 674 

(tetra)pota88ium cuprous trihydrotetraaul- 
phite, 10. 276 

^rans-dichlorodiimidodisulphonato- 

platinite, 8. 659 

silicododecamolybdate, 6. 869 

tetrahydrosilicodecatungstate, 6. 882 

tetrahydrosilicododecatungstate, 6. 

876 

octodecahydrate, 6. 876 

tridecahydrate. 6. 876 

tetrahydrosilicohenatungstate, 6. 882 

tetrametaphosphimate, 8. 718 

zirconium octohydrox 3 rpentasulphate, 

7. 169 


(tri)potassiiun cuprous dihydrotrisulphite, 

10 . 276 

■ hydroxynitrilodisulphonate, 8. 673 

hydroxynitrilo-iso-disulphonato, 8. 679 

imidodisulphonate, 8. 651 

nitritohydroxynitrilodisulphonato, 8. 

674 

pentahydrosilicododecatungstate, 6. 

876 

Potential, chemical, 1 . 1011 
— — confect difference of, 1. 1016 

differences, 1 . 1015 

difference, 1 . 963 

discharge, 1 . 1031 

electrode, 1. 1016 

energy, 1 . 696 

of energy, 1 . 727 

thermodynamic, 1 . 727 

Potentials, ionizing, 4 . 17 
Poterite, 15 . 649 
Potosi silver, 15 . 208 
Potstone, 6. 430 
Potter’s ore, 7. 781 
Pottery, 6. 512 

fossil, 6. 512 

Poudre de Chartreux, 9 . 513 
Pouillet effect, 1 . 495 
Poulad janher der, 12 . 853 
Pound-calorie, 1 . 699 
Poussi^re, 4 . 411 
Powder of Algaroth, 9 . 504 
Powellite, 11 . 488, 560, 678, 783 
Praesoodidymium, 5. 501 
Praseodymia, 5. 625 

preparation, 5. 588 

Praseodymium, 5. 501 

ammonium carbonate, 5. 666 

molybdate, 11 . 587 

nitrate, 5. 671 

tungstate, 11 . 791 

analytical reactions, 5. 608 

atomic number, 5. 622 

weight, 5. 621 

barium tungstate, 11 . 791 

bromate, 2. 354 

bromide, 5. 645 

hexahydrated, 5. 645 

caBsiurn sulphate, 5. 658 

carbide, 5. 873 

carbonate, 5. 664 

ceric sulphate, 5. 662 

chloride, 5. 642 

heptahydrated, 5. 642 

hexahydrated, 5. 642 

monohydrated, 5. 642 

trihydrated, 5. 642 

chloroaurate, 3. 595 ; 5. 643 

chloroplatinato, 16 . 330 

chromate, 11. 287 

decahydrate, 11 . 287 

octohydrato, 11 . 287 

cobaltous nitrate, 14 . 828 

cuprous disulphite, 10 . 302 

dithiosulphate. It). 550 

dihydrotetraselenite, 10. 831 

dioxide, 5. 629 

dioxymonocarbonate, 5. 665 

dioxysulphato, 5. 651 

disulphide, 5. 649 

dithionate, 10 . 594 
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Praseodymium fluoride, 5. 638 

hydride, 6. 602 

hydrostilphate, 6. 666 

hydroxide, 6. 628 

iodide, 6. 646 

isolation, 5. 661 

lead chlorovanadate, 9 . 809 

magnesium nitrate, 6. 672 

manganous nitrate, 12. 446 

metaborate, 6. 704 

molybdate, 11. 665 

nickel nitrate, 16. 492 

nitrate, 5. 669 

nitride, 8. 116 

occurrence, 5. 686 

oxychloride, 5. 642 

oxy dicarbonate, 5. 665 

oxysulphide, 5. 649 

pentoxide, 5. 634 

perchlorate, 2. 402 

potassium carbonate, 6. 665 

chromate, 11. 287 

sulphate, 5. 668 

preparation, 5. 590 

properties, chemical, 5. 601 

physical, 5. 591 

rubidium nitrate, 5. 670 

selenite, 10. 831 

sesquioxido, 5. 626 

silicododecatungstate, 6. 880 

silver tungstate, 11. 791 

sodium carbonate, 5. 666 

solubility of hydrogen, 1. 307 

sulphate, 6. 650 

basic, 5. 661 

dodecahydrated, 5. 664 

hexahydrated, 5. 6.54 

octohydrated, 6. 654 

pontahydrated, 5. 654 

sulphatocerate, 5. 660 

sulphide, 5. 648 

triuranate, 12. 67 

tungstate, 11. 791 

uranyl sulphite, 10. 305 

zinc nitrate, 5. 672 

(di)praseodymium ammonium hexasul- 
phate, 5. 659 

potassium hexasulphate, 5. 658 

Prasilito, 6. 432, 624 
Prasiolite, 6. 812 
Precipitation, 3. 546 

colloids, 8. 542 

Hardy’s rule, 8. 543 

Schulze’s rule, 8. 643 

fractional, 6. 538 

ionic theory, 1. 996 

rhythmic, 1. 537 

Precipit6 blanc, 4. 797 
Predazzite, 4. 371 
Prefixes, numerical, 1. 117 
Pregrattite, 6. 607 
Prehistoric chemistry, 1. 19 
Prehnite, 6. 675, 717 
Prehnitoid, 6. 763 
Preslite, 7. 877 
Pressure affinity, 1 . 236 

and refractive index, 1. 676 

cohesive, 1. 841 

critical, 1. 166 

deposition, 1. 1017 


Pressure dissociation, 1. 348 

effect on equilibria, 2. 146 

solids, 1. 826 

vol. gases, 1. 160 

equilibrium, 1. 348 

freezing, 1. 467 

internal, 1. 841 

intrinsic, 1. 841 

of liquids, 1. 841 

normal, 1. 149, 161 

of surface, 1. 846 

solution, 1. 538, 539, 1017 

electrolytic, 1. 1017 

standard, 1. 149, 161 

units of, 1. 149 

Pressures, partial, Dalton’s law, 1. 166 
Pribramite, 4. 687 
Priceite, 5. 3 

Prima materia, 1. 31 ; 4. 1, 3 

hypothesis, 1. 48 

Primal element, 4. 1 
Primaries, 4. 168 
Primary X-rays, 4. 32 
Princeite, 5. 89 
Prince’s metal, 4. 671 
Principium spirituosum, 6. 1 
Principle of least effort, 2. 146 

reversibility, 1. 93 

sulphurous, 1. 64 

Print, 8. 412 

Priorite, 5. 518 ; 9 . 904 ; 12. 5 
Prism powder, 2. 826 
Prismatic habit, 1. 597 
Prismatine, 6. 812 
Probability, 1. 90 
Prochlorite, 6. 621, 622 ; 12. 530 
Prolectito, 6. 813 
Promethians, 8. 1059 
Promotors of catalysis, 16. 154 
Properties, specific, 1. 84 
Propezite, 8. 494 

Propionic acid and hydrogen, 1. 303, 304 
Propionylcholinechloroplatinato, 16. 312 
Proplatinum, 15. 205 
Proportion, laws of compound, 1. 100 
Proportionality, law of, 1, 79 
Proportions, law of definite, 1. 77 

multiple, 1. 93, 96 

reciprocal, 1. 97 

Propyl orthosilicate, 6. 309 

stannic bromide, 7. 465 

iodide, 7. 463 

stannonic acid, 7. 410 

Propylammonium bromoruthenato, 15. 638 

chloroplatinate, 16, 319 

chlororuthenate, 16. 534 

ferric fluorides, 14. 7 

fluoferrate, 14; 8 

heptachloroferrate, 14. 101-2 

tetrachloroferrate, 14. 101 

iso-propylammonium bromoiridate, 16. 777 

bromopalladate, 16. 678 

bromopalladite, 15. 677 

bromoperruthenite, 16. 638 

bromosmate, 16. 723 

chloroiridate, 16. 770 

chloropalladate, 16. 673 

chloropalladite, 15. 670 

chloroperruthenite, 15. 532, 633 

chloroHiodate, 15. 679 
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i«o-propylammonium chlorosmate, 15. 719 
w-i)ropylammonium bromoiridate, 15. 776 

bromoperruthenite, 15. 638 

bromosmate» 15. 723 

chloroiridate, 15. 770 

chlororhodate, 15. 679 

chlorosmate, 16. 719 

heptachloroperruthenite, 15. 633 

Propylenediammonium bromoiridate, 15. 

777 

bromoperruthenite, 15. 638 

bromoruthenate, 15. 639 

bromosmato, 15. 723 

chloroiridate, 15. 771 

chlororhodate, 15. 680 

chlororuthenate, 15. 534 

chlorosinate, 15. 719 

heptachloroperruthenite, 15. 633 

Propylmonosilanic acid, 6. 216 
Prosopite, 2. 1 ; 8. 623 ; 5. 154, 309 
Protective colloids, 8. 639 
Proteite, 6. 409 
Protoactinium, 4 . 136 
Protobaskite, 6. 392 
Protochlorites, 6. 624 
Protofluorine, 4 . 171 
Protohydrogen, 4 . 171 
Protolithionite, 6. 607 
Protonontronite, 6. 907 
Protopolyvanadic acid, 9 . 758 
Protosilicic acids, 6. 308 
Protovermiculite, 6. 609 
Protyle, 1 . 257 ; 4 . 1 
Proustite, 8. 300 ; 9 . 4, 293 
Prout’s hypothesis, 4 . 2 

law, 1. 76 

Prozane, 8. 329 
Prussian blue, native, 14 . 390 
Przibramite, 4 . 409 ; 18. 877 
Psaturose, 9 . 540 
Pseudo-alums, 5. 354 

argyrum, 4 . 400 

carbon, A 721 

Pseudoapatite, 8. 896 
Pseudobiolite, 6. 609 
Pseudoboleite, 7. 491, 743 
Pseudobolite, 2. 16 
Pseudobroskite, 7. 2, 59 ; 12. 530 

a-, 7. 60 

jS-, 7. 60 

Pseudo-catalysis, 10. 673 
Pseudocotunnia, 7. 729 
Pseudocotunnite, 7. 491, 729 
Pseudocumidinium bromopalladite, 15. 677 

chloropalladite, 16. 670 

Pseudoemerald, 6. 803 
Pseudoeucryptite, 6. 572 
Pseudogalena, 4. 686 ; 5. 713 

nigra compacta, 12. 1 

picca, 12. 1 

Pseudoisotopy, 4. 93 
Pseudolaumontito, 6. 740 
Pseudoleucite, 8. 661 
Pseudolibethenite, 8. 289 ; 8. 733 
Pseudomalachite, 8. 289 
Pseudomendipite, 7. 491 
Pseudomorphs, 1. 596 
Pseudonatrolite, 6. 766, 768 
Pseudonepheline, 6. 569, 670 
Pseudoperoxides, 1. 958 


Pseudophillipsite, 6. 736 
Pseudopite, 6. 622 
Pseudopyrophyllite, 6. 499 
Pseudoscapolite, 6. 763 
Pseudosmaragol, 6. 803 
Pseudosommite, 6. 669, 670 
Pseudosteatite, 6. 495 
Pseudotemaiy system, 1. 524 
Pseudotriphylite, 12. 463 
Pseudotriplite, 2. 426 
Pseudowavellite, 5. 366, 629 
Psilomelane, 12. 150, 265 
Psimythite, 7. 852 
Psittacinite, 9 . 715, 778 
Psittacinus, 9 . 778 
Pterolite, 6. 609 
Ptilolite, 6. 748 
Pucherite, 9 . 589, 715 
Puddle ore, 12. 530 
Puddled bars, 12. 637 
Puddler’s candles, 12. 636 
Puddling, dry, 12. 636 

wet, 12. 636 

Pufahlite, 7. 477 
Puflerito, 6. 759 
Pulp, 8. 22, 303, 498 
Pulsator Tables, 8. 498 
Pulvis algaroti, 9 . 504 

angolicus, 9 . 504 

■ Carthusianorum, 9 . 513 

^^chrysoceraunius, 8. 582 

hypnoticus, 4. 943 

Pumice, catalysis by, 1. 487 
Pupus metallorum, 9 . 341 
Pure elements, 4. 158 

substances, 1. 80, 82 

Purification gold, 8. 509 
of gases by fractional solidification, 8. 

172 

Purple copper ore, 14. 189 

of Cassius, 8. 564 

ore, 12. 637 

red, 11. 283 

stone, 6. 467 

Purpura, 9 . 828 

Purpurblende, 9 . 678 

Purpurea rubica, 7. 673 

Purpurcochrornic dithionate, 10. 596 

Purpurcovanadatophosi)hates, 9 . 828 

Purpurite, 12. 150, 463, 530 

Puschkinite, 6. 721 

Pycnite, 6. 560 

Pycnophyllite, 6. 606 

Pyrallolite, 6. 430 

Pyrargillite, 6. 812 

Pyrargyrite, 8. 300 ; 9 . 294, 343, 537 

Pyrauxite, 6. 498 

Pyrazinium pyrazinepentachloroplatinate, 

16. 313 

Pyreneite, 6. 921 

Pyrgorn, 6. 817 

Pyriaurite, 18. 896 

Pyridine cerium sulphate, 5. 659 

chloromanganite, 12. 379 

ferric chromate, 11. 310 

ferroheptanitrosyltrisulphide, 8. 442 

— — hydrazinodisulphonate, 8. 683 

lanthanum sulphate, 5. 659 

lead tetraiodide, 7. 764 

manganic pentachloride, 12. 379 
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Pyridine molybdenyl pentachloride, 11. 631 

vanadium sulphate, 9. 819 

Pyridinium bromoiridate, 15. Ill 

bromopalladate, 15. 678 

bromoperruthenite, 15. 638 

bromoplatinate, 16. 376-6 

bromoruthenate, 15. 639 

bromosmate, 15. 723 

carbonyltribromoplatinite, 16. 372 

carbonyltrichloroplatinite, 16. 274 

chloroiridato, 15. 771 

chloropalladate, 15. 673 

chloropalladite, 15. 670 

chloroperruthenite, 15. 633 

chlororhodate, 15. 680 

chlororuthenate, 15. 534 

chlorosmate, 15. 719 

enneabromodiperrhodite acid, 15. 680 

heptachloroperruthenite, 15. 633 

hexafihloroperruthenite, 15. 631, 533 

molybdenum oxypentabromide, 11.637 

oxytetrabromido, 11. 638 

pentachloropyridinoporiridito, 15. 763 

pern tachloropyridinoperru then ite, 15. 

633 

pentafluoferrate, 14. 8 

pyridinopentachloroplatinic acid, 16. 

312 

pyridinotrichloroplatinito, 16. 274 

tetrabromobispyridmoperrhodite, 15. 

680 

totrabromotungstito, 11. 854 

totrachlorobispyridinoperiridito, 16. 

763, 766 

totrachlorobispyridinoperruthenite, 

15. 633 

tetrachlorohydroxychromanate, 11.391 

tetrafluoferrate, 14. 8 

trichlorobromide, 14. 126 

trioxydichlorosmonate, 15. 721 

Pyrite, 14. 200, 202 

comparison marcasito, 14. 221 

magn6tiquo, 14. 136 

properties, chemical, 14. 221 

physical, 14. 209 

Pyrites, 14. 199, 202 ; 15. 9 

a, 14. 215 

jS, 14. 216 

albus, 9. 306 

aquosus, 14. 200 

candidus, 9. 306 

capillary, 14. 218 ; 15. 435 

cobalt hard, 9. 78 

cockscomb, 14. 218 

copper, 8. 7 

copri griseus, 9. 291 

fuscus lamellosus, 14. 136, 200 

hepatic, 14. 218 

magnetic, 14. 136 

iron, 14. 136 

nickel, 9. 80 ; 15. 435 

rod, 9. 80 ; 16. 435 

yellow, 16. 435 

radiated, 14. 2 18 

silver, 14. 193 

spear, 14. 218 

tessera], 9. 78 

tin, 7. 475 

white, 14. 200 

X-radiogram, 1. 641 


P 3 nritic smelting, 8. 23 

Pyritolamprite, 9. 64 

Pyroantimonic acid, 9. 442, 443 

Pyroantimonite, 9. 677 

Pyroantimonious acid, 9. 429 

Pyroarsenic acid, 9. 140 

Pyroaurite, 4. 251, 376 ; 12. 530 ; 18. 916 

Pyrobelonite, 7. 491 ; 9. 791 

Pyrobenolite, 7. 491 

Pyrobismuthous acid, 9. 650 

Pyroboric acid, 5. 47 

Pyrochlore, 6. 579 ,• 7. 3, 100 ; 9. 839, 903 

Pyrochloroantimonic acid, 9. 490 

Pyrochroito, 12. 150 

Pyrochrolite, 9. 539 

Pyrochrotite, 9. 539 

Pyroclasite, 8. 866 

Pyrocolumbate, 5. 516 

Pyroconito, 5. 309 

Pyrocrase, 9. 904 

Pyroelectricity, 1. 648 

Pyroemerald, 2. 3 

Pyrogallol, 18. 616, 616 

Pyroiodic acid, 2. 324 

Pyrolusite, 5. 630 ; 12. 160, 266 ; 15. 9 

Pyromelane, 6. 840 ; 16. 6 

Pyromorphite, 2. 15 ; 7. 883, 896 ; 8. 733 ; 

9. 261 

Pyrope, 6. 714, 816 
Pyrophanite, 7. 3, 56 ; 12. 150 
Pyrophoric alloys, 5. 610 

2 inc, 4. 496 

iron, 2. 768 

Pyrophorus powders, 8. 1058 
Pyrophosphates, 8. 975 
Pyrophosphatotungstates, 11. 874 
Pyrophosphodiamic acid, 8. 708j 717 
Pyrophosphoric acid, 8. 948, 971 

constitution, 8. 973 

hydration, 8. 973 

properties, chemical, 8. 975 

physical, 8. 972 

Pyrophosphorite, 8. 892 
Pyrophosphorous acid, 8. 921 
Pyrophosphoryl bromide, 8. 1036 

chloride, 8. 1026 

Pyrophyllite, 6 . 498 

pseudo, 6. 499 

Pyrophysalite, 6. 660 
Pyroplumbio acid, 7. 686 
Pyrorthite, 5. 609 
Pyrosclerite, 6. 609 
Pyroselenites, 10. 820, 822 
Pyrosmalite, 2. 15 ; 6 . 896 ; 12. 150 
Pyrosmargyd, 8. 693 
Pyrostibite, 9. 577 
Pyrostilpnite, 8. 300 ; 9. 343, 539 
Pyrosulphamic acid, 8. 637 
Pyrosulpharsenatosulphomolybdates, 9. 322 
PyroBulpharsenic acid, 9. 315 
Pyrosulpharsenious acid, 9. 289 
Pyrosulphates, 10. 440, 444 
Pyrosulphites, 10. 327 
Pyrosulphoantimonious acid, 9. 632 
P^osulphoxylic acid, 10. 163 
PyroBulphuric acid, 10. 361, 357, 444 
Pyrosulphurous acid, 10. 327 
Pyrosulphuryl chloride, 10. 678 
Pyrotantalate, 5. 516 
P 3 n*otelluric acid, 11. 89 
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Pyrotellurite, 11. 78 
Pyrotellurous acid, 11. 77 
Pyrotungsfcic acid, 11. 762 
Pyrouranic acid, 12. 58 
Pyrovanadic acid, 9. 753 
Pyroxene, 6. 390 

ferrugineux, 0. 912 

monoclinic 6. 390 

rhombic, 6. 390 

Pyroxenes, 6. 410, 818 

zircon, 6. 857 

Pjrroxlerite, 12. 530 
Pyroxmangite, 6. 917 ; 12. 150, 530 
Pyroxone, 1. 946 
Pyrrharsenite, 9 . 221 
Pyrrhite, 5. 519 ; 9 . 903 
Pyrrholite, 6. 619 
Pyrrhosiderite, 18. 877 
Pyrrhotin, 14. 136 
Pyrrhotite, 12. 530 ; 14. 137 ; 15. 9 

nature of, 14. 137 

Pythagoras, 1. 34 


Q 

Quanidiniurn uranium tetracarbonate, 12. 
116 

Quantity factor of energy, 1. 712 
Quant i valence, 1. 224 
Quantum, 1. 811 

theory of energy, 1.811 

Dulong and Petit’s 

rule, 1. 811 

Quartz, 6, 37, 138 ; 7. 897 

a-, 6. 240 

amethyst, 6. 138 

analyses, 6. 242 

nventurino, 6. 139 

6. 240 

cubical, 5. 137 

en chemise, 6. 138 

onfurnee, 6. 1 38 

ferruginous, 6. 138 

foetid, 6. 138 

fused, 6. 288 

glass, 6. 288 

inclusions, 6. 243 

laiteaux, A 138 

milky, 6. 138 

permeability to gases, 1. 305 

preparation, 6. 237 

rose, 6. 138 

smoky, 6. 138 

stink, 6. 138 

— — X-radiogram, 1. 642 

= yellow, 6. 138 

Quartzine, 6. 139 
Quartzites, 6. 140 
Quecksilberfahlerz, 9 . 291 
Quellerz, 18. 886 
Quenching, 12. 675 
Quenselite, 12. 150, 242 
Quenstedite, 14. 303 
Quenstedtite, 12. 530 ; 14. 307 
Quetenite, 12. 530 ; 14. 328, 348 
Quicklime, 8. 653 
Quicksilver, 4. 696 

horn, 4. 697, 798 

Quinamine chloroplatinate> 16< 313 
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Quinidine magnesium chromate, 11. 276 
Quinine bromoiridate, 15. 777 

chloroiridate, 15. 771 

chloroplatinate, 16. 313 

sulphatoperiridite, 15. 784 

Quinoline carbonyltrichloroplatinite, 16. 274 

cerium sulphate, 5. 659 

lanthanum sulphate, 5. 659 

lead tetraiodide, 7. 764 

manganic pentachloride, 12. 379 

Quinolinium bromoiridate, 15. 777 

bromopalladate, 15. 678 

bromoperruthenite, 15. 538 

bromoplatinate, 16. 376 

bromoruthenate, 15. 539 

chloroiridate, 15. 771 

chloropemithenite, 15. 533 

chlororhodate, 15. 580 

chlororuthenato, 15. 535 

ehlorosmate, 15. 720 

molybdenum oxypentabroraide, 11. 

637 

oxytetrabromido, 11. 638 

tetrachlorohydroxychromanate, 11. 

391 

i«o-quinolinium bromopalladate, 15. 678 

bromopalladite, 15. 677 

bromosmato, 15. 723 

chloroiridate, 15. 771 

chloropalladate, 15. 673 

chloropalladite, 15. 670 

chlororhodate, 15. 580 

• (jhlorosmate, 15. 720 

Quirlkios, 9 . 77 
Quirogite, 7. 491 ; 9 . 545 


R 

R-gas constant, 1. 161 

Rabdionite, 12. 267 

Racewinito, 6. 812 

Radauite, 6. 694 

Raddle, 13. 887 

Retdiant matter, 4. 28 

Radiation law, Stefan -Boltzmann’s, 4. 15 

theory, chemical action, 4. 44 

Radiations K, 4. 37 

L, 4. 37 

Radicals, aee Radicles 
Radicle theories, 1. 216, 217, 221 
Radicles, 1. 197 
Radio-lead, 4. 114 

tellurium, 4. 114 

uranium, 4. 123 

Radioactinium, 4. 738 
Radioactive bismuth, 4. 114 
constants radium-uranium series, 4. 

125 

substances occurrence, 4. 64 

Radioactivity, 4. 53, 59, 179 

artificial, 4. 151 

excited, 4. 97 

induced, 4. 97 ; 7. 194 

Lerch’s rule, 4. 114 

Radiolite, 6. 652 
Radiothorium, 7. 189 
Radiotine, 6. 423 
Radium, 4. 59, 60 
A, 4. 105 
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Radium azide, 4. 94 ; 8. 350 

B, 4. 107 

bromide, 4. 93 

C, 4. 107 

Cj, 4. 107, 111 

carbonate, 4. 93 

cliloride, 4. 93 

chromate, 11. 272, 274 

D, 4. 112 

decay of, 4. 97 

descendants, 4. 126 

E, 4. 114 

emanation, 7. 889 

Nitric 

estimation in minerals, 4. 65 

extraction of, 4. 60 

F, 4. 115, 127 

helium from, 4. 97 

nitrate, 4. 93 

nitride, 8. 103 

occurrence, 4. 64 

progenitors, 4. 118 

properties, chemical. 4. 93 

physical, 4. 90 

radiations, analysis, 4. 80 

Strutt’s clock, 4. 84 

sulphate, 4. 93 

uranium ratio in minerals, 4. 67 

Radelerz, 9 . 550 

Raepperite, 12. 150 

Rauschgal, 9 . 267 

Rafaelite, 2. 15 ; 7. 491, 739 

Raffinoradtjem, 12. 709 

Raimondite, 14. 328, 333 

Ralstonite, 2. 1 ; 4. 252 ; 5. 303, 309 

Ramarite, 9 . 777 

Ramirite, 9 . 715 

Rammelsbergite, 9 . 4, 81 ; 14. 424 ; 15. 6 
Rammelsberg’s theory mercury-nitrogen 
compounds, 4. 785 
Ramsayite, 6. 842 

Ramsay’s theory rotating electrons, 4. 186 

Rancieite, 12. 234, 266 

Rancierite, 12. 150, 234, 266 

Ranciorte, 12. 150 

Randite, 12. 5, 115 

Ranite, 6. 573 

Rankins’ vapour-pressure formula, 1. 433 
Ransomite, 14. 328, 347 
Rapid steels, 18. 634 
Rapidolite, 6. 762 

Rare earth calcium columbatotantalate, 9 . 
904 

ferrous uranyl pyrocolum- 

batotantalate, 9 . 906 

orthocolumbatotantalate, 9 . 

904 

fluosilicates, 6. 954 

group, separation of, 5. 543 

metals, asteroid theory, 5. 615 

— electronic structure, 6. 

618 

position in periodic table, 5. 

612 

valency, 5. 612 

minerals, opening up, 5. 545 

molybdatosulphites, 10. 307 

oxalates, 6. 543 

silicates, 6. 859 

— thiosulphates, 10. 549 


Rare earth uranium deuterotetracolumbate, 
9 . 906 

titanocolumbate, 9 . 906 

earths, 1. 265 ; 5. 495 

asteroid theory, 1 . 265 

history, 5. 496 

isolation of, 5. 546 

removal thoria, 5. 646 

resolution into ceria and yttria 

groups, 6. 548 

separation by fractional crystalli- 
zation, 5. 557 

distillation, 6. 

.575 

electrolysis, 6. 75 

oxidation, 5. 572 

precipitation, 5. 

661 

sublimation, 6. 

576 

physical processes, 5. 

575 

ceria earths (James’ pro- 
cess), 6. 649 

yttria earths (James’ pro- 
cess), 5. 552 
Rasaka, 4. 401 
Rasenoisenstein, 13 . 885 
Raspito, 7 . 491 ; 11 . 678, 792 
Rastolyte, 6. 609 
Rat poison, 9 . 90 

Rate of solution gases in liquids, 6. 49 

aee Velocity 

Rathite, 7 . 491 ; 9 . 4, 230, 299 
Ratholite, 6. 366 
Ratios, law of equivalent, 1 . 79 
Rauchgelbkies, 9 . 306 
Rauchquartz, 6. 138 
Rauite, 6. 573 
Raumgitter, 1. 624 
Raumite, 6. 812 
Rauschgelb, 9 . 267 
Rauvite, 9 . 789 ; 12 . 5 
Ray extraordinary, 1. 607 

ordinary, 1 . 607 

Rayons continuat/ours, 3. 415 

excitateurs, 3. 415 

Razoumovskyn, 6. 498 
Reacting weights, 1 . 99 
Reaction : bimolecular, 2. 141 

energy cost, 1 . 716 

heat of, 1 . 698 

Landolt’s, 2. 311 

unimolecular, 2. 49 

Reactions aluminothermic, 5. 218 

and pressure, 1. 300 

arrested, 4. 982 ; 6. 615 

balanced, 1. 299 

catalytic, 1 . 358 

chain, 16 . 162 

chemical, 1 . 291 ; 4. 51 

complete, 1. 299 

concurrent, 1. 360 

consecutive, 1 . 359 

coupled, 2. 240 

cyclic, 16 . 162 

dead space in, 2. 312 

incomplete, 1. 299 

irreversible, 1 . 299 

law of successive, 2. 371 
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Reactions light : primary, 2. 153 

secondary, 2. 153 

opposing, 1. 299 

phototropic, 4. 963 

radiation theory, 4. 44 

reversible, 1. 299 

side, 1. 360 

speed, 1. 294 

thermic, 6. 218 

trigger, 1. 358 

wall, 16. 152 

with compressed solids, 1. 826 

solids, 1. 824, 826 

Spring’s experiments, 1. 824 

Realgar, 9 . 4, 266 
Reason, 1. 13 
Reaumurite, 6. 354 
Recoil atoms, 4. 82, 109 
Recrystallization iron, 12. 903 

steel, 12. 903 

Rectorite, 6. 492 
Red chalk, 18. 775 

cobalt, 14. 424 

fossil ore, 12. 530 

haematite, 12. 530 

isomer, lA 271 

lead, 7. 672 

colloidal, 7. 677 

properties, chemical, 7. 678 

physical, 7. 677 

lion, 9 . 341 

liquor, 5. 352 

nickel ore, 9 . 4 

ochre, 12. 530 

silver ore, 9 . 294 

ultramarine, 6. 591 

vitriol, 14. 761 

zinc ore, 4. 408 

oxide, 12. 150 

Roddingite, 8. 733 ; 12. 150, 448 ; 14. 396 

Reddle, 18. 775 

Redings tonite, 11. 125 

Redondito, 5. 362 

Redruthite, 8. 210 

Reducing fusion, 8. 26 

Reduction, 1. 64, 210 

by hydrogen, 1. 332 

copper compounds, 3. 10 

Reef gold, 8. 491 
Refdanskite, 6. 933 
Refining copper by electrolysis, 8. 27 
Reflecting power, 8. 47 
Reflection, X-rays, 4. 34 
Refraction, atomic, 1. 673 

double, 1. 607 

index of, 1. 670, 671 

molecular, 1. 673 

speciflc, 1. 673 

Refractive constants, 1. 675 

energy, 1. 673 

speciflc, 1. 673 

index, 8. 47 

and chemical composition, 1. 677 

critical temperature, 1. 675 

dielectric constant, 1. 683 

dispersion, 1. 677 

isomerism, 1. 685 

magnetic rotatory power, 1. 

681 

mixture law, 1. 678 


Refractive index and valency, 1. 681 

effect of pressure, 1. 675 

temperature, 1. 675 

of gases, 1. 681 

Refractivity, 1. 673 
Regent diamond, 5. 711 
Regnolite, 9 . 4, 324 
Regula veneris, 8. 99 ; 9 . 403 
Regulus, 8. 23 

antimonii jovialis, 9 . 350 

lunaris, 9 . 350 

martialis, 9 . 350, 412 

inedicinalis, 9 . 577 

saturninus, 9 . 350 

simplex, 9 . 350 

stellatus, 9 . 350, 355 

venoms, 9 . 350 

vulgaris, 9 . 350 

stellatus, 9 . 340 

Reichardite, 4. 321 
Reinecko’s salt, 11. 406 
Reinite, 11. 678, 698 ; 12. 530 
Reinsch’s test arsenic, 9 . 39 
Reisblei, 5. 714 
Roiset’s chloride, 16. 261 

first base, 16. 239 

Reissacherite, 12. 150, 267 
Reissite, 6. 761 
Rejalgar, 9 . 267 
Reluctivity magnetic, 18. 245 
Remanence magnetic, 18. 246 
Remingtonite, 14. 424, 808 
Renardite, 12. 5 
Reniforite, 9 . 69 
Rensselaerite, 6. 430 
Roseau, 1. 624 
Residual current, 1. 1030 
Residues, theory of, 1. 219 
Rosin blende, 4. 408 
Resina cupri, 3. 157 
Resistance, chemical, 1. 293 

electrical, 1. 963 

passive, 1. 152 

specific ole<;trical, 1. 978 

Rostormelite, 6. 500 

Retentivity, magnetic, 13. 246 

Retger’s colour test mixed crystals, 1. 660 

law mixed crystals, 1. 660 

Reticular density, 1. 628 
Retinalite, 6. 422 
Retort charcoal, 5. 748 
Retorts, zinc, 4. 413 
Retzian, 5. 530 ; 9 . 223 ; 12. 150 
Reuschgeel, 9 . 267 
Reverberatory furnace, 8. 25 

smelting, 3. 23 

Reversed spectrum, 4. 6 
Reversibility, principle of, 1. 93, 706 
Reversible cells, 1. 1021 

colloid, 1. 771 

processes, 1.717 

steels, 16. 264 

Rewdanskite, 15. 6 
Rey, J., on calcination, 1. 56 
Rezbanyite, 7 . 491 ; 9 . 549, 589, 694 
Rhabdite, 8. 860 ; 12. 528, 530 
Rhabdophane, 5. 529 
Rhaetizite, 6. 458 
Rhagite, 9 . 5, 198, 589 
Rhaphanosmite, 10. 788 
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Rhaphilite, 6 . 821 
Bhapidolite, 6. 762 
Rha^s, A. M., 1. 41 
Rhenates, 12. 478 
Rhenic acid, 12. 478 

anhydride, 12. 478 

Rhenium, 12. 465 

analytical reactions, 12. 472 

atomic weight, 12. 472 

bromide, 12. 479 

compounds, 12. 472 

dioxide, 12. 478 

■ dihydrate, 12. 478 

diselonide, 12. 480 

disulphide, 12. 480 

electronic structure, 12. 472 

herniheptasulphide, 12. 480 

hoptachloride, 12. 479 

hoptaselenide, 12. 481 

heptasulphide, 12. 480 

hoptoxido, 12. 473 

hoxachlondo, 12. 479 

iodide, 12. 479 

iridium alloy, 15. 750 

isolation of, 12. 467 

isotopes, 12. 472 

occurrence, 12. 466 

pontoxide, 12. 477 

perrhenate, 12. 478 

platinum alloy, 16. 216 

potassium bromide, 12. 480 

chloride, 12. 480 

iodide, 12. 480 

properties, chemical, 12. 471 

physical, 12. 469 

rhenate, 12. 478 

rhodium alloys, 15. 565 

sulphate, 12. 479 

tetrachloride, 12. 479 

tetroxide, 12. 472 

thallous bromide, 12. 480 

chloride, 12. 480 

trioxide, 12. 477 

trisulphide, 12. 480 

tritaditungstide, 12. 472 

tungsten alloys, 12. 472 

Rheotan, 15. 210, 313 

Rhind’s papyrus, 1. 26 

Rhizobium leguminosarum, 8. 359 

Rhodalito, 6. 473, 921 

Rhodalose, 14. 424, 761 

Rhodic ammonium dodecamolybdate, 11. 

603, 604 

chloropentamminofluosilicate, 6 . 958 

hydrosulphate, 15. 587 

potassium dodecamolybdate, 11. 603, 

604 

sulphate, 15. 587 

pentahydrate, 15. 587 

tetrahydrate, 15. 587 

Rhodioplatinum, 16. 6 
Rhodious sulphate, 15. 587 
Rhodite, 8. 494 ; 15. 545, 565 
Rhodium, 15. 645 ; 16. 1 , 3 

alums, 15. 688 

ammines, 15. 683 

ammonium alum, 15. 688 

chloronitrate, 15. 690 

disulphate, 15. 688 

mercury chloronitrate, 15. 691 


Rhodium ammonium silver chloronitrate, 
15. 590 

analytical reactions, 15. 665 

aquopentamminobromide, 15. 680 

aquopentamminochloride, 15. 676 

aquopentamminohydronitrate, 15. 690 

aquopentamminohydroxide, 15. 671 

aquopentamminonitrate, 15. 689, 690 

aquopentamminonitratochloroplati- 

nate, 15. 590 

aquopentamminophosphate, 15. 591 

aquopentamminosulphate, 15. 687 

aquopentamminosulphatochloroplati- 

nate, 16. 687 

arsenate, 9. 234 

arsenic alloys, 9 . 81 

atomic disruption, 16. 568 

number, 15. 568 

weight, 15. 567 

auride, 16. 666 

barium dodecanitrite, 8. 573 

bisdimethylglyoxirnediamminobro- 

mide, 15. 581 

bisdimethylglyoximediamminoiodide, 

15. 582 

bisdimethylglyoximediarnminonitrate , 

I 15. 589 

j bisdimethylglyoximodiamrninochlo- 

rides, 16. 577 

bisdimethylglyoximodiamminochloro- 

platinate, 15. 577 

bismuth alloy, 9. 641 

black, 16. 551 

borate, 5. 115 

bromopentamminobromide, 15. 580 

bromopentamrninocarbonate, 15. 689 

bromoj>entamminochloride, 15. 681 

bromopentamminohydroxide, 15. 681 

bromopentamminonitrate, 16. 590 

brownish-red sodium sulphite, 10. 

326 

caesium alum, 15. 688 

disulphide, 15. 588 

dihydrate, 16. 588 

dodecahydrate, 15. 588 

hexahydrate, 15. 688 

tetrahydrate, 16. 688 

carbonate, 15. 689 

carbonates, 16. 589 

catalysis by, 1. 487 

chloro-^jS'j8"-triaminotriethylamine, 

16. 677 

chloropentamminocarbonate, 16. 589 

chloropentamminochloride, 16. 576 

chloropentamrninochloroplatinate, 15. 

677 

chloropentamminohydrosulphate, 16. 

587 

chloropentamminohydroxide, 16. 677 

chloropentamminonitrate, 15. 590 

chloropentamminosulphate, 16. 687 

chlorop 3 rridinoperosmate, 16. 721 

cobaltic trisethylenediaminobromide, 

15. 680 

trisethylenediaminochloride, 16. 

676 

trisethylenediamminoiodide, 15. 

582 

colloidal, 15. 651 

copper alloy, 16, 664 
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Rhodium dibromoquaterp 3 rridinobromide, 
16. 580 

dichloride, 16. 673 

dichloroaquotrispyridine, 16. 676 

dichlorobisdiaminodiethylaminohy- 

drochioride rhodiochlorido, 15. 577 

dichloroquaterpyridine, 16. 676 

dichloroquaterpyridinebromide, 16. 

581 

dichloroquaterpyridinechloride, 15.677 

dichloroquaterpyridinechloroplatinate, 

15. 677 

dichloroquaterpyiidinehydroxide, 16. 

677 

dichloroquaterpyridlnohydroperos- 

mate, 16*. 713 

dichloroquaterpyridinoni irate, 15. 590 

dichlorotetramminonitrate, 16. 590 

dichlorotetrapyridinoBulphate, 15. 587 

dihydroxy bromide, 15. 680 

dioxide, 15- 571 

dihydrate, 15. 671 

diplurnbide, 16. 565 

2 : 2'-dipyridylchloridos, 15. 577 

disulphide, 16. 586 

dizincide, 15. 565 

electrodeposition, 15. 558 

electronic structure, 15. 568 

explosive, 15. 550 

extraction, 15. 546 

films, 15. 641 

gold, 16. 545 

alloys, 15. 565 

hemioxide, 15. 569 

hemipentasulphide, 15. 586 

hemipentoxide, 16. 571 

hernitrioxide, 16. 669 

hemitrisulphide, 15. 585 

hexabromoaquobispyridine, 15. 580 

hexanuninobromide, 15. 580 

hexainminochloride, 15. 575 

dihydrate, 16. 575 

hexamminochloroplatinates, 16. 576 

hexamminohydronitrate, 15. 589 

hexammi nohydroxide, 15. 571 

hexamminonitrate, 16. 589 

hexamminophosphate, 15. 591 

hexamminosulphate, 16, 587 

hexathiocarbamidochlorodinitrate, 16. 

590 

hydride, 16. 661 

hydrophosphate, 16. 591 

hydrosulphide, 16. 586 

hydroxy Ipentamminobroinide, 16. 581 

hydroxylpentamminonitrate, 16. 590 

hydroxylpentamminosulphate, 15.687 

iodopentamminochloride, 16. 682 

iodopentamminoiodide, 15. 682 

iodopentamminonitrate, 15. 590 

iodopentamminosulphate, 15. 587 

trihydrate, 16. 587 

iridium alloy, 16. 760 

iron alloys, 16. 666 

isotopes, 15. 668, 641 

lead alloy, 16. 666 

chloride, 16. 679 

lithium alloy, 16. 664 

mercurous chloride, 16. 679 

monamminotribromide, 16. 681 

monochloride, 16. 573 

VOL. XVI. 


Rhodium monoxide, 15. 569 

nitrates, 15. 689 

nitratopentamminochloride, 15. 590 

nitratopentamminochloroplatinate, 

15. 690 

' nitratopentamminodithionate, 16. 590 

nitratotrichloropyridine, 15. 590 

nitratotrichloropyridines, 15. 576 

nitritopentamminohydrosulphate, 15. 

687 

nitritopcntamminosuli^hate, 15. 587 

occurrence, 15. 546 

osmium alloys, 15. 697 

oxides, 15. 669 

ox 3 q)hosphate, 15. 591 

oxysulphate, 16. 587 

palladium alloys, 15. 652 

pentafluoride, 15. 572 

perrhodite, 15. 569 

phosphate, 15. 591 

phosphates, 16. 589 

I)hosphide, 8. 861 

physiological action, 15. 566 

platinum alloys, 16. 221 

iridium alloy, 16. 228 

tin alloy, 16. 228 

palladium alloys, 16. 226 

potassium alum, 15. 688 

chloronitrite, 8. 513 

disulphate, 15. 588 

hexanitrite, 8. 513 

trisulphite, 10. 326 

preparation, 16. 546 

properties, chemical, 15. 561 

physical, 15. 553 

rhenium alloys, 16. 565 

rubidium alum, 15. 588 

■ disulphate, 16. 588 

ruthenium alloys, 15. 565 

sesquioxide, 16. 569 

sesquisulphide, 15. 585 

silver alloys, 15. 564 

chloride, 16. 579 

sodium aquopentamminopyrophos- 

phatc, 15. 591 

disulphato, 16. 587 

hexamminopyrophosphate, 15. 

591 

hexanitrite, 8. 513 

nitrate, 15. 590 

sulphite, 10. 326 

solubility of hydrogen, 1. 306 

sponge, 15. 551 

sulphate, 15. 586 

sulphates, 15. 586 

sulphides, 15. 584 

tetrabromide, 15. 581 

totrachlorobispyridines, 15. 576 

tetrafluoride, 15. 572 

tetrahydroxide, 15. 571 

thallous alum, 15. 588 

disulphate, 15. 588 

thiocarbonate, 6. 129 

ammine, 6. 129 

tin alloy, 15. 565 

triaminocyclopentanobromide, 16. 580 

triamminotrichloride, 16. 576 

tribromido, -15. 680 

dihydrate, 15. 680 

1 tribromotriamminobromide, 16. 581 

3 A 
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Rhodium tricarbonyloxy dichloride, 15. 676 

trichloride, 15. 673 

tetrachloride, 15. 674 

trichloroaquobispyridine, 15. 676 

trichlorotrispyridine, 16. 676 

trifluoride, 15. 572 

trihydroxide, 16. 670 

triiodide, 15. 681 

triiodotriammine, 16. 682 

trinitrate, 15. 689 

trinitrosyloxydichloride, 15. 573 

trioxide, 16. 671 

trisaminocyelopentanosulphate, 16. 

587 

trisaminopentanochloride, 16. 576 

trisdiaminocyclopentanochloride, 16. 

676 

trisdiaminopentaneiodide, 15. 682 

trisdiaminopontanobromide, 16. 680 

trisdiominopentanonitrate, 15. 589 

l-trisethylenediaminobromide, 15. 680 

trisethylenediaminochlorido, 16. 676 

trihydrated, 16. 576 

d-trisethylenediaminochloride, 16. 576 

Z-trisethylenediaminochlorido, 16. 576 

trisethylenediaminoiodide, 15. 581 

d-trisethylenediamrriinoiodide, 15. 581 

1- trisethylenediaminoiodide, 16. 582 

trisethylenediaminonitrate, 16. 689 

trispyridinotribromide, 16. 680 

tristannide, 16. 666 

trisulphite, 10. 325 

tritatotrasulphide, 15. 585 

tritatetroxide, 15. 569 

uranyl nitrate, 16. 590, 691 

uses, 15. 566 

valency, 15. 667 

Rhodiumgold, 15. 666 

Rhodizite, 3. 426 ; 4. 206 ; 6, 4, 102, 155 

Rhodoarsenian, 9. 223 

Rhodochrome, 6. 622 

Rhodochromicdithionate, 10. 696 

Rhodochrosite, 12. 150, 432 ; 14. 359 

X-radiogram, 1. 641 

zinc, 18. 433 

Rhodochrositesidorite, 14. 369 
Rhodonite, 6. 391,896; 7. 897; 12. 150,530 

blue, 6. 916 

Rhodophyllite, 6. 622 
Rhodotilite, 6. 894 
Rhodusite, 12. 530 
RhOnite, 6. 845 ; 12. 630 
Rhombarsenito, 9 . 94 
Rhombic system, 1. 619 
Rhomboclase, 12. 530 ; 14. 318 
Rhonite, 7. 3 
Rhotanium, 15. 647 
Rhombolite, 9 . 343 
Rhyacolite, 6. 662 
Rhythmic crystallization, 1, 599 

precipitation, 1. 637 

Ribbon mica, 7. 613 
Ricardite, 11. 2 

Richardite, 2. 430 ; 3. 7 ; 11. 42 
Richards’ formula, 1. 835 
Richellite, 12. 530 ; 14. 412 
Richmondite, 5 . 362 ; 9 . 554 
Richterite, 6. 391, 916 ; 12. 160, 630 

soda, 6. 916 

Richter's law, 1. 79, 97 


Richter’s law of neutrality, 1. 391 
Ricolite, 6. 422 

Riebeckite, 6. 913 ; 7. 100 ; 12. 630 

Riemannite, 6. 497 

Rigidity solids, 1. 820 

Rings, Liesegang’s, 1. 537 

Rinkite, 5. 513 ; 6. 844 ; 7. 3 

Rinman’s green, 14. 519, 602 

Rinneite, 2. 15 ; 12. 530 ; 14. 630 

Rionite, 9 . 291 

Ripidolite, 6. 621 

Ripley, G., 1. 48 

Riponite, A 763 

Risigallo, 9 . 267 

RisOrite, 5. 617 ; 7. 3 ; 9 . 904 

Risorite, 9 . 839 ; 12. 6 

Rittingerite, 9 . 319 

River- water, 13. 608 

Riversideite, 6. 359 

Rivotite, 9 . 343, 437 

Roast chloridizing, 3. 31, 306 ; 4. 415 

sulphatizing, 3. 30, 306 

Roaster acid, 2. 730 

smelting, 3. 25 

Roasting blister, 3. 25 
Robertson’s formula, 1. 835 
Robin’s law, 2. 146 
Rocca, 5. 148 
Roche alum, 5. 1 48 
Rochelle salt, 3. 120 
Rock alum, 5. 148 

crystal, 6. 135, 138 

salt, 2. 430, 522 ; 7. 897 

winning, 2. 525 

Rodtguldenerz, 9 . 294 
Rooblingite, 6. 890 ; 7. 491, 821 
Roemorite, 12. 530 ; 14. 319, 328, 360 
ROntgen rays, 4. 31 

Roepperito, 6. 386, 909 ; 12. 433, 530 ; 14. 

369 

Roesslerite, 4. 252 ; 9 . 176 
ROssterite, 9 . 5 
Rottisite, 6. 932 ; 15. 6 
Rogerium, 5. 504 

Rogersite, 6 . 616 ; 9 . 839 ; 12. 5, 630 ; 14. 

308 

Rogna, 3. 76 
Roheisen, 12. 708 

entphosphortes, 12. 709 

graues, 12. 708 

halbiertes, 12. 708 

Weisses, 12. 708 

Rohrbach’s solution, 4 . 940 
Roman alum, 5. 343 

alums, A 149 

cement, 6. 654 

Romanechite, 12. 160, 266, 279 

Rome, 1. 37 

Romei’te, 3. 623 

Romeite, 9 . 343, 432, 454 

Rongalite, 10 . 163 

Rosagallum, 9 . 267 

Rosasite, 4. 646, 648 

Roscherite, 5. 370 ; 14. 397 

Rosehgewachs, 9 . 540 

Roscoelite, 6 . 605, 836 ; 9 . 715 ; 12 . 150 

Rose, 5. 711 

Rosein, 15. 235 

Roselite, 4 . 262 ; 9 . 5, 230 ; 14 . 424 
Roselith, 3. 623 
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Kosenbusohite, 5. 514 ; 6. 855 ; 7. 3, 100 

Rosenerite, 12. 630 

Rosenite, 9 . 547 

Rosenspat, 12. 432 

Rosentiehrs green, 12. 289 

Rose’s crucible, 1. 329 

Rosgeel, 9 . 267 

Rosicrucians, Society of, 1. 4 

Rosieresite, 7. 878 

Rosite, 9 . 536 

Rossite, 6 . 619 ; 9 . 769 

Rosterite, 4 . 204 ; 6 . 803 

Rotatory polarization, 1. 608 

power, molecular, 1. 609 

specific, 1. 609 

Rotgass, 15. 235 
Rothbeise, 5. 352 
Rothbraunstein, 6. 896 
Rothes Bleierz, 11. 290 
Rothgiltigerz, 9 . 294 
Rothguldenerz, 9 . 294 
Rothoffite, 6. 921 ; 12. 150 
Rothspath, 6. 896 
Rothspiossglanzerz, 9 . 577 
Rothspiersglasorz, 9 . 577 
Rothstein, 6. 896 
Kotzalun, 5. 148 
Rouge carmine, 13. 782 

de chair, 13. 782 

fiamb^, 11. 177 # 

laquex, 13. 782 

sanguine, 13. 782 

violatre, 13. 782 

Rouleaux, 6 . 476 
Roussin’s black salt, 8 . 439 

red salt, 8. 440 

Rowlandite, 5 . 521 ; 12. 6 
Royal Society, 1. 5 

Rozan’s process desilverization lead, 3. 312 

Rubellan, 6. 609 

Rubolhte, 2. 426 ; 6. 741 

Rubenglimrner, 2. 426 ; 6. 607 

Ruberito, 3. 1 1 7 

Rubicelle, 5. 295 

Rubidammonium, 8. 247 

Rubidia alum, 5. 345 

felspar, A 662, 668 

gallic alum, 5. 385 

indium alum, 5. 404 

Rubidiojarosite, 14 . 343 
Rubidium acetylene carbide, 5. 849 

aluminium selenate, 10 . 869 

sulphate, 5. 345 

amalgams, 4 . 1015 

amide, 8 . 263 

ammine, 8 . 247 

aquochloroperiridite, 15 . 765 

aquopentabromoiridate, 15. 777 

argentoiodides, 3. 433 

arsenatotellurate, 11. 96 

at. wt., 2. 470 

azide, A 347 

azidodithiocarbonate, 8 . 338 

barium dithionate, 10 . 591 

bismuth thiosulphate, 10 . 664 

bromide, 2. 677 

properties, chemical, 2. 586 

physical, 2. 677 

bromoaquoperruthenite, 15. 638 

bromoarsenite, 9 . 266 


Rubidium bromoaurate, 8 . 607 

bromoiodide, 2. 610 

bromoiridate, 15. 776 

bromopalladate, 15. 678 

bromopalladite, 16. 677 

bromoperruthenite, 16. 538 

bromoplatinate, 16. 378 

bromoruthenate, 15. 538 

bromosmate, 15. 724 

bromostannate, 7. 456 

cadmium hexabromide, 4. 572 

selenate, 10. 868 

tetrachloride, 4. 557 

tribromide, 4. 572 

trichloride, 4. 557 

voltaito, 14. 353 

c8Bsium alloys, 2. 481 

calcium disulphate, 3. 810 

trisulphate, 3. 810, 811 

carbide, 5. 847 

carbonate, 2. 725 

properties, chemical, 2. 767 

physical, 2. 747 

carnallite, 4. 308 

ceric nitrate, 5. 673 

- — cerous nitrate, 5. 670 
chlorate, 2. 326 

chloride : mol. wt., 2. 555 

preparation, 2. 528 

properties, chemical, 2. 552 

physical, 2. 529 

— chloroaurates, 3. 594 

chlorobromides, 2. 588 

chloroiodide, 2. 610, 611 

chloroiridate, 15. 769 

chloromanganite, 12. 380 

- — chloropalladate, 15. 672 

~ chloropalladite, 15. 669 

chloroperiridite, 15. 764 

chloroperpalladite, 15. 671 

chloroperrhodite, 15. 579 

chloroperruthenite, 15. 531 

chloroplatinate, 16. 323 

chloroplatinito, 16. 280 

chloroplumbate, 7. 733 

chloropyroselomte, 10. 913 

chlororuthenate, 16. 535 

- - “ clilororuthenite, 15. 525 

chlorosmate, 15. 719 

chlorostannate, 7. 449 

chlorotitanite, 7. 77 

chromate, 11. 258 

chromic selenate, 10. 876 

chromium bromide, 11. 425 

oxypentachloride, 11. 391 

pentachloride, 11. 419 

monohydrate, 11. 419 

sulphate, 11. 463 

tetrachloride, 11. 419 

chromous sulphate, 11. 435 

cobalt selenate, 10. 885 

cobaltic disulphate, 14. 789 

hexanitrite, 8 . 503 

cobaltouB disulphate, 14. 777 

hexahydrate, 14. 777 

tetrachloride, 14. 638 

trichloride, 14. 638 

copper selenate, 10. 860 

cuprous dithiosulphate, 10. 535 

tetrathiosulphate, 10. 535 
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Rubidium cuprous trithiosulphates, 10. 535 

decasulphotricuprate, 8, 229 

deuterocolumbate, 9 . 864 

diamidolithiate, 8. 258 

diamidosodiate, 8. 268 

diarsenoenneabromide, 9 . 248 

dichromate, 11. 338 

difluodithionate, 10. 599 

difluoperosrnate, 16. 713 

diduotellurate, 11. 108 

dihydrated tetranitritoplatinite, 8. 519 

dihydroarsenate, 9 . 156 

dihydroarsenatotremolybdate, 9 . 208 

dihydrohypophosphato, 8. 936 

dihydroorthophosphate, 2. 858 

di-iodate, 2. 337 

diiododinitritoplatinite, 8. 522 

dimercuride, 4. 1015 

dimolybdate, 11. 581 

dioxide, 2. 487 

dioxytrifluomolybdate, 11. 613 

diperhydroxycarbonate, 6. 85 

diphosphate, 2. 862 

diselenitopentamolybdate, 10. 837 

dihydrato, 10. 837 

pentahydrate, 10. 837 

disulphatoaluminate, 5. 345 

disulphatochrorniate, 11. 463 

disulphatocuprate, 3. 257 

disulphatoindate, 5. 404 

disulphatovanadito, 9 . 820 

disulphide, 2. 631, 632 

ci«-disulphitotetramminocobaltate, 10. 

317 

dithionato, 10. 585 

hemihydrato, 10. 686 

divanadyl trisulphite, 10. 305 

dodecamercurido, 4. 1016 

enneabromodiantimonite, 9 . 496 

eiineabromodiperrhodite, 15. 581 

onneachlorodiarsonite, 9 . 244 

enneafluoaluminate, 5. 308 

enneaiodide, 9 . 253 

enneaiododiantimonite, 9 . 502 

ferrate, 18. 934 

ferric alum, 14. 344 

chlorobromide, 14. 77 

dichlorotribromide, 14. 125 

— disulphate, 14. 344 

pentachloride, 14. 103 

trichlorodibromide, 14. 125 

— ferrite, 13. 906 

ferroheptanitrosyltrisulphide, 8. 441 

forrosic bromide, 14, 126 

ferrous solonato, 10. 881 

sulphate, 14. 292 

tetrachloride, 14. 32 

trichloride, 14. 32 

fluoborate, 5. 1 27 

fluogermanate, 7. 269 

Ouomanganite, 12, 347 

fluoride, 2. 512 

fluorophosphate, 2. 851 

fluosilicate, 6. 947 

fluostannate, 7. 423 

fluosulphonate, 10. 685 

fluotitanate, 7. 72 

fluozirconate, 7. 141 

hemipentaphosphide, 8. 835 

henadecachloropentamercuriate, 4.867 


Rubidium henadecachlorotetramercuriate, 
4 . 857 

monohydrated, 4 . 857 

henamolybdate, 11. 698 

heptachlorodiantimonite, 9 . 480 

heptachlorodimercuriate, 4 . 867 

dihydrated, 4 . 867 

heptafluotantalate, 9 . 917 

heptafluozirconate, 7. 141 

hexabromohypoantimonate, 9 . 496 

hexabromoiridate, 16. 777 

hexabromoselenate, 10. 901 

hexabromotellurite, 11. 104 

hexabromothallate monohydrated, 5. 

453 

hexachlorobismuthite, 9 . 667 

hexachlorohypoantimonate, 9 . 485 

hexachloroindate, 5. 400 

hoxachlorotellurite, 11. 102 

hexachlorothallate, 6. 446 

dihydrated, 6. 446 

monohydrated, 5. 446 

hexadecabromotriantimonite, 9 . 496 

hexadecachlorobismuthite, 9 . 667 

hexadecachlorotriaritimonito, 9 . 480 

hexafluoaluminate, 5. 307 

hexafluocolumbate, 9 . 872 

hexafluoplumbate, 7. 705 

hoxahydroarsenatoctodecamolybdate, 

9 . 211 

hexaiodotellurite, 11. 106 

hoxanitritobismuthito, 8. 499 

hexasulphide, 2. 631, 640 

history, 2. 422 

hydroarsenate, 9 . 155 

monohydrate, 9 . 155 

hydrocarbonate, 2. 774 

hydrodifluodiselenate, 10. 903 

hydronitrate, 2. 821 

hydrorthophosphate, 2. 851 

hydroparamolybdate, 11. 686 

hydropen tabromide, 11. 104 

hydrophosphatotellurato, 11. 121 

hydroselenate, 10. 858 

hydroselenito, 10. 823 

hydrosulphatohydrotellurate, 11. 118 

hydrosulphide, 2. 642 

hydrosulphite, 10. 270 

hydrotellurate, 11. 92 

hydroxide, 2. 495 

properties, 2. 500 

hydroxypentachlorosmato, 15. 720 

hydroxyperosmate, 15. 713 

hypophosphate, 8. 936 

hyposulphite, 10. 182 

hypovanadous sulphate, 9 . 818 

iodate, 2. 333 

iodide, 2. 696 

properties, chemical, 2. 606 

physical, 2. 598 

iodoarsenite, 9 . 257 

iodoplatinato, 16. 390 

iodostannate, 7. 463 

iridium disulphate, 16. 786 

langbeinite, 4 . 339 

lanthanum (hexa) henasulphate, 5. 658 

hydronitrate, 5. 670 

nitrate, 5. 670 

lead cobalt nitrite, 8. 506 

trithiosulphate, 10. 552 
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Rubidium lithium alloys, 2. 481 

Bulphatov 2. 688 

magnesium carbonate, 4 . 370 

chloride, 4 . 308 

chromate, 11. 277 

orthopertantalate, 9. 914 

perorthocolumbate, 9 . 870 

phosphate, 4 . 383 

selenate, 10. 864 

sulphate, 4 . 340 

thiosulphate, 10. 545 

manganate, 12. 287 

manganic alum, 12. 430 

pentachloride, 12. 379 

tetrasulphate, 12. 430 

tetracosihydrate, 12. 430 

tridecamolybdate, 11. 602 

manganous disulphate, 12. 420 

dihydrate, 12. 420 

hexahydrate, 12. 420 

selenate, 10. 879 

tetrachloride, 12. 367 

dihydrate, 12. 368 

trisulphate, 12. 420 

mercuric dibromodiiodide, 4 . 933 

tetraiodide, 4 . 933 

triiodide, 4 . 933 

mercuride, 4 . 1015 

metachloroantimonate, 9 . 491 

metaphosphate, 2. 867 

metarsonate, 9j, 155 

metarsenite, 9 . 119 

metasilicate, 6. 335 

metatungstate, 11. 824 

molybdate, 11. 558 

molybdenum dioxytetrachloride, 11. 

632 

dioxy trichloride, 11. 632 

hexachloride, 11. 622 

pentabroinide, 11. 635 

pentachloride, 11. 622 

molybdenyl i3entahromido, 11. 637 

pentachloride, 11. 630 

monofluotrihydrorthophosphate, 8.998 

monoBulphide, 2. 622 

— - — hydrated, 2. 624 

— proj^erties, chemical, 2. 627 

physical, 2. 624 

monoxide, 2. 486 

neod 3 anium nitrate, 5. 671 

nickel chromate, 11. 313 

disulphate, 15. 47 1 

nitritobisrnuthite, 8. 513 

selenate, 10. 888 

tetrachloride, 15. 419 

nitrate, 2. 802 

properties, chemical, 2. 820 

physical, 2. 808 

nitratoaurate, 8. 610 

nitride, 8. 99 

nitrite, 8. 478 

nitrosylohloroperruthenite, 15. 632 

dihydrate, 16. 632 

octodecachlorodiantimonitohypoanti- 

monate, 9 . 485 

octomolyMate, 11. 596 

octosulphate, 10. 448 

octotungstate, 11. 830 

orthoarsenate, 9 . 156 

orthohexaoolumbate, 9 . 864 


Rubidium orthohexatantalate, 9 . 902 

orthopertantalate, 9 . 914 

orthophosphate normal, 2. 847 

properties, chemical, 2. 849 

physical, 2. 848 

osmiamate, 15. 728 

oxypentabromocolumbate, 9 . 880 

oxypentachlorocolumbate, 9 . 879 

oxypentachlorotungstito, 11. 869 

oxypentafluocolumbate, 9 . 874 

paramolybdate, 11. 586 

paratungstate, 11. 817 

pentaborate, 5. 78 

pentabrornoferrate, 14 . 124 

pentabromoindate monohydra tod, 5. 

401 

pentabromoperrhodite, 15. 581 

pentabromotriplumbite, 7. 752 

pentabromotungstito, 11. 854 

pentachloroaquoijerrhodite, 15. 578 

pentachlorodimercuriato, 4 . 857 

pentachlorodiplumbite, 7. 729 

pentachloroferrate, 14 . 1 03 

pentachloroindato monohydrated, 5. 

400 

pentachloroperrhodite, 15. 578 

pontachloropyridinoiridate, 15. 768 

pentachlorothallate monohydrated, 5. 

446 

pentaohlorovanadite, 9 . 804 

jKsntaiodostannito, 7. 460 

pentamminohemipontai)hosphide, 8. 

835 

pentamolybdatodisulphito, 10 . 307 

pentasulphide, 2. 631, 638 

pentatungstato, 11. 829 

percarbonato, 6. 84 

perceric carbonate, 5. 667 

perchlorate, 2. 395 

perdocamolybdato, 11. 609 

perhydroxycarbonate, 6. 85 

periodates, 2. 407 

permanganate, 12. 331 

perorthocolumbate, 9 . 870 

peroxypentafluocolumbate, 9 . 875 

peroxyj3entafluotantalate, 9 . 918 

perparamolybdate, 11. 608 

perparatungstate, 11. 836 

perrhenate, 12. 476 

persulphate, 10 . 477 

pertetramolybdate, 11. 609 

pertetratungstate, 11. 836 

pertrimolybdate, 11. 609 

phosphatodecamolybdate, 11. 665 

phosphatoenneamolybdate, 11. 667 

phosphatohemipontamolybdato, 11. 

669 

phosphatohenamolybdate, 11. 664 

phosphatohoxitadecamolybdate, 11. 

671 

phosphatotetritaenneamolybdate, 11. 

670 

phosphide, 8. 835 

potassium alloys, 2. 481 

praseodymium nitrate, 5. 670 

preparation, 2. 448 

properties, chemical, 2. 468 

physical, 2. 451 

pyridinepentachloroplatinate, 16. 312, 

*324 
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Rubidium pyridinetrichloroplatinite, 18. 274 

pyroarsenate, 9. 155 

pyrophosphate, 2. 862 

pyrosulphate, 10. 446 

rhodium alum, 16. 588 

disulphate, 15. 588 

salts extraction, 2. 442, 444 

selenate, 10. 857 

selenatoaluminate, 10. 869 

selenatoarsenate, 9. 203 ; 10. 875 

selenatochromate, 10. 876 

selenatoferrate, 10. 882 

selenatophosphate, 10. 932 

selenatotriiodate, 10. 914 

selenite, 10. 823 

selenium oxytrichloride, 10. 910 

selenosulphate, 10. 925 

selenotrithionate, 10. 928 

silver amminodithiosulphate, 10. 539 

amminoheptathiosulphate, 10. 

539 

bromide, 3. 424 

chloroaurate, 8. 594 

cobaltic hexanitrites, 8. 504 

nitrate, 8. 481 

trithiosulphate, 10. 539 

subchlorido, 2. 530 

sulphate preparation, 2. 660 

properties, chemical, 2. 672 

physical, 2. 660 

sulphatohypovanadite, 9. 818 

sulphatoperiridite, 16. 784 

sulphatostannate, 7. 479 

sulphatotitanite, 7. 93 

sulphite, 10. 270 

homialcoholate, 10. 270 

sulphoniodide, 2. 607 

syngenite, 8. 810 

tellurate, 11. 92 

tetraborate, 6. 78 

hoxahydrated, 5. 78 

tetrabromopluinbite, 7. 752 

tetrabromothallato monohydrated, 5. 

452 

tetrachlorobismuthite, 9. 666 

tetrachlorodioxyruthenate, 15. 535 

■ tetrachloroferrite, 14. 32 

tetrachloromercuriate, 4. 857 

■ tetrahydrated, 4. 857 

tetrachloroplumbite, 7. 730 

homihydrate, 7. 730 

tetraiodoplumbite, 7. 775 

tetraiodothallate dihydrated, 6. 461 

tetramercuride, 4. 1015 

tetramolybdate, 11. 593 

hemihydrate, 11. 593 

hemipentahydrate, 11. 693 

tetraliydrate, 11. 693 

tetranitritodiamminocobaltiate, 8. 610 

tetranitritoplatinite, 8. 619 

— — tetrasulphide, 2. 631, 634 

tetrasulphocuprate, 8. 228 

tetrasulphuryliodide, 10. 691 

tetrathionate, 10. 618 

tetroxide, 2. 486, 491 

thallic disulphate, 6. 470 

thallous chlorides, 5. 441 

thiosulphate, 10. 629 

thorium hexachloride, 7. 236 

enneahydrate, 7. 235 


Rubidium thorium hexanitrate, 7. 251 

octochloride, 7. 236 

pentafluoride, 7. 228 

trisulphate, 7. 247 

titanous alum, 7. 96 

pentachlorido, 7. 77 

sulphate, 7. 92 

triamidosodiate, 8. 268 

tribromide, 2. 587 

trichloroferrite, 14. 32 

trichloromercuriate, 4. 857 

trichloroplumbite, 7. 730 

trichromate, 11. 351 

tridecafluotantalate, 9 . 916 

tridecamolybdate, 11. 598 

trifluorocuprates, 3. 156 

trihydrodiselenite, 10. 823 

triiodate, 2. 338 . 

triiodide, 2. 609 

triiodoplumbate, 7. 776 

dihydrate, 7. 776 

triiodostannite, 7. 460 

trimolybdite, 11. 689 

hemitridecahydrate, 11. 589 

monohydrate, 11. 589 

trihydrate, 11. 589 

trioxytetrafluopormolybdate, 11. 615 

triperhydroxycarbonate, 6. 85 

trisulphatoplumbate, 7. 824 

trisulphide, 2. 631, 634 

trisulphuryliodide, 10. 690 

trithionate, 10. 608 

tungsten enneachloride, 11. 842 

uranate, 12. 63 

uranium oxyoctofluorido, 12. 77 

uranous hexachloride, 12. 83 

uranyl chloride, 12. 17 

disulphate, 12. 110 

hexafluoride, 12. 79 

sulphate, 12. 17 

tetrachloride, 12. 90 

trinitrate, 12. 126 

trisulphate, 12. 110 

vanaditodisulphate, 9 . 820 

vanadous sulphate, 9 . 820 

dodecahydrate, 9 . 821 

hexahydrate, 9 . 821 

zinc selenate, 10. 866 

sulphate, 4. 638 

hoxahydrated, 4. 638 

tetrachloride, 4. 557 

zirconium trioxy disulphate, 7. 158 

(di)rubidium silicododecatungstate, 6. 877 
(octo)rubidium silicododecatungstate, 6. 876 
(tetra)rubidiiim silicododecamolybdate, 6. 

869 

(tri)rubidium hydrosilicododecatungstate, 

6. 897 

Rubiesite, 10. 694, 796 
Rubinblende, 9 . 294 
Rubinglimmer, 12. 530 ; 18. 877 
Rubino di rocca, 6. 715 
Rubinrotherz Eisenglimmer, 18. 877 
Rubinus antimonii, 9 . 677 
Rubrite, 12. 530 ; 14. 328, 331 
Ruby, 5. 164, 247 

balas, 5. 296 

blende, 9. 639 

hemiprismatic, 0. 639 

glass, 8. 664 
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Rubidium mica, 18. 886 

ore, 8. 7 ; 9. 294 

silver, 8. 300 

(spinel), 5. 154, 296 

synthesis, 5. 269 

Ruddle, 12. 630 ; 18. 775 

Ruled mica, 6. 613 

Rumfite, 12. 530 

Rumpfite, 6. 624 

Running water, 18. 616 

Rupert’s drops, 6. 630 

Russell’s displacement rule, 4.114 

wet process silver, 8. 306 

Russium, 5. 604 
Rust, 18. 431 

by-products, 18. 433 

nature of, 18. 431 

Rusting action colloids, 18. 451 
Rustless steels, 18. 606 
Rutenite, 14. 760 
Ruthenates, 15. 617 
Ruthenic hydroxide, 15. 516 

colloidal, 15. 516 

oxide, 15. 615 

pentaphosphoonneadecachlorido, 8. 

1007 

Ruthenium, 16. 1, 3 

ammines, 15. 543 

analytical reactions, 15. 510 

atomic disruption, 15. 513 

number, 15. 512 

weight, 15. 611 

black, 15. 502 

carbonyl bromide, 15. 537 

dichloride, 15. 524 

chloro-/5j8'j8''-triaminotri0thylenG- 

amino, 15. 529 

chlorobisethylenediaminochloride, 15. 

528 

chloronitratotetramminonitrate, 15. 

628, 544 

cobalt alloys, 15. 510 

colloidal, 15. 502 

copper alloy, 15. 510 

crystalline, 15. 502 

diaquotriamminodichloride, 15. 523 

dibromide, 15. 537 

dibromotetramminobromide, 15. 528 

dicarbonyl, 5. 961 

dicarbonyldibromide, 15. 637 

dicarbonyldichloride, 15. 528 

dicarbonyldiiodide, 15. 639 

dichloride, 15. 522 

dichloroquaterethylarninochloride, 15. 

628 

dichlorotetramminochloride, 15. 628 

dichlorotetrap 5 rridinechloride, 15. 628 

diduoride, 15. 622 

dihydronitrosylhexajnminohydrobro- 

mide, 15. 537 

dihydronitrosylhexamminohydro- 

chloride, 15. 537 

dihydronitrosylhydrobroraide, 16. 537 

dihydronitrosylhydrochloride, 16. 537 

dihydronitrosylhydroxydichloride, 16. 

637 

dihydronitrosyltrihydroxide, 16. 637 

dihydroxychloride, 16. 629 

divide, 15. 639 

, diiodotetramminoiodide, 15. 628 


Ruthenium dioxide, 16. 516 

dioxydiaquodichlorodiarnmine, 16. 536 

dioxydihydroxydiammine, 15. 618 

dipyridinotetrachloride, 15. 533 

diselenide, 10. 802 

disulphide, 15. 540 

ditelluride, 11. 64 

electronic structure, 15. 512 

explosive, 15. 502 

extraction, 15. 499 

dims, 15. 502 

gold alloy, 15. 510 

halides, 15. 622 

hemiheptaamminohexachloride, 15. 

527 

hemiheptaamminotribromide, 15. 537 

hemiheptamminotri iodide, 15. 539 

hemiheptoxide, 15. 518 

hemipentachloride, 15. 525 

hemipentoxide, 15. 517 

dihydrate, 15. 517 

hemitrioxide, 15. 514 

hexamminochloromercurate, 15. 525 

hexamminotrichloride, 15. 527 

hexasulphide, 15. 542 

hydrotetrachloride, 15. 524, 526 

hydroxide, 15. 515 

hvdroxvbromotetrarnminobromide, 

15. 528 

hydroxychlorido, 16. 528 

hydroxychlorobisothylenediamino- 

chloride, 15. 528 

hydroxychloroquaterethylamino- 

chloride, 15. 628 

hydroxychlorototramminochloride, 16. 

528 

_ — hydroxychlorotetramminoiodide, 15. 
528 

hy droxychlorotetrapy ridinechloride , 

15. 528 

hydroxydichloride, 15. 530 

hydroxyheptarnminodichloride, 15. 

' 536 

hydroxyheptamminohydrotrichloride, 

15. 536 

hydroxyiodobisethylenediamino- 

iodide, 15. 528 

hydroxyiodotetramminoiodido, 15. 

628 

hydroxytrichloride, 15. 535 

iridium alloys, 16. 747, 750 

iron alloys, 15. 510 

isotopes, 16. 512, 641 

lead alloys, 15. 510 

lithium alloy, 16. 510 

monobromide, 15. 537 

monochloride, 16. 622 

monoselenide, 10. 802 

monosilicide, 6. 213 

monotelluride, 11. 65 

monoxide, 16. 513 

nickel alloys, 15. 510 

nitrosylbromobisethylenediamino- 

iodide, 15. 539 

nitrosylbromobisethylenediammino- 

bromide, 16. 538 

nitrosylhydroxybisethylened iamino - 

iodide, 15. 539 

nitrosylhydroxyethylenediaminoam- 

minoiodide, 16. 539 
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Ruthenium nitrosylhydroxyethylene- 

diammobi 8 p 3 aidinoiodide, 16. 539 

nitrosylhydroxyhydrochloridobifl- 

ethylenediaminochloride, 15. 532 

nitrosylhydroxyhydrochlorobisethyl- 

enediamminoiodide, 16. 539 

nitrosylhydroxjrtetramminocar- 

bonate, 16. 544 

nitrosylhydroxytetramminochloro- 

platinito, 15. 537 

nitrosylhydroxytetramminodiohloride, 

15. 537 

nitrosylhydroxytetramminonitrate, 

16. 544 

nitrosylhydroxytetramminosulphate, 

16. 542 

nitrosyliodide, 16. 539 

nitrosyliodobiaethylenediaminobro- 

mide, 15. 539 

nitrosyliodobisethylenediaminoiodide, 

15. 539 

nitrosyltribromide, 16. 537 

nitrosyltrichloride, 16. 528 

monohydrate, 15. 528 

pentahydrate, 15. 528 

nitrosyltriiodide, 15. 539 

occurrence, 15. 498 

osmium alloys, 15. 697 

oxides, 15. 513 

palladium alloys, 15. 652 

pentafluoride, 15. 522 

• pentaphosphoenneadecabromide, 8. 

1033, 1035 

pentaphosphoennoadecachloride, 8. 

1016 

phosphobromide, 15. 537 

phosphochloride, 15. 524 

platinum alloy, 16. 221 

potassium dihydroheptanitrite, 8. 513 

hexanitrite, 8. 513 

oxydodecanitrite, 8. 513 

oxyoctosulphite, 10. 326 

pentanitrite, 8. 513 

preparation, 15. 499 

proj)erties, chemical, 15. 508 

physical, 16. 503 

red, 15. 527, 536 

rhodium alloys, 15. 565 

ruthenate, 16. 518 

sesquioxide, 15. 514 

silver alloy, 16. 510 

sodium hydrosulphite, 10. 326 

oxyoctosulphite, 10. 326 

pentanitrite, 8. 513 

solubility of hydrogen, 1. 307 

spongy, 16. 502 

sulphate, 15. 540, 542 

sulphides, 16. 640 

tetrabromide, 16. 637, 638 

tetrachloride, 15. 633 

tetrahydroxide, 16. 616 

tetramminochloride, lA 623 

tetramminodichloride, 15. 637 

tetritaenneaoxide, 16. 616 

tetroxide, 15. 519 

tin alloys, 15. 610 

tribromide, 15. 537 

trichloride, 16. 626 

trifluoride, 15. 622 

trihydroxide, 15. 614 


Ruthenium triiodide, 15. 539 

trioxide, 15. 617 

• tristannide, 16. 610 

trisulphide, 15. 642 

trisulphite, 10. 326 

uses, 15. 611 

valency. 15. 611 

Ruthenochlorides, 16. 629 
Ruthenous chloride, 15. 522 

dithionate, 10. 699 

hydroxide, 15. 514 

potassium disulphite, 10. 326 

tetramminohydroxide, 16. 514 

Rutherfordine, 12. 6 

Rutherfordite, 5. 517 ; 7. 897 ; 9. 839, 904 
12. 113 

Rutherford’s atom, 4. 166 
Rutile, 7. 2, 30 

X-radiogram, 1. 641 

Ryacolite, 6. 662 


S 

Saccharite, 6. 693 
Sacondios, 7. 98 
Sacrificial metals, 1. 1025 
Satersbergite, 9. 73 
Safflor, 14. 420 

Safflorite, 9. 4, 77 ; 14. 424 ; 16. 6 
Saffra, 14. 420 
Saflran, 14. 420 

d’or, 8. 582 

Spiessglanz, 9. 5 

Safre, 14. 420 
Sagenite, 7. 2, 30, 34 
Sahlite, A 390, 409 
Sajji-mati, 2. 710 
Sal alembroth, 4. 849 

amarum, 4. 321 

.ammoniac, 2. 15 ; 8. 144 

ammoniacum, 8. 144 

fixum, 3. 697 

anglicum, 4. 249, 321 

armeniacum, 8. 144 

arrneniacus, 2. 20 

catharticum, 4. 249, 321 

de duobus, 2. 656 

excoctus, 2. 622 

fossilis, 2. 522 

pellucens, 2. 622 

gemma, 2. 522 

lacustus, 2. 622 

marinus, 2. 522 

microcosmicum, 2. 874 

mirabile Glauberi, 2. 666 

muriaticum, 2. 522 

petrae, 2. 420 

philosophorum, 10. 331 

polychrestum glaseri, 2. 666 

prunella, 2. 666 

sapientiae, 4. 849 

sedativrim, ’2. 4 ; 5. 48, 49, 62 

Hom^rgii, 6. 2 

sulphuratum Stahlii, 10. 268 

tartari, 2. 666, 714 

urinse flxum, 2. 874 

volatile, 2. 780 

cornu oervi, 2. 781 

olei vitrolit 10. 332 
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Sala, A., 1. 51 
Salaccio, 5. 51 
Saldanite, 5. 333 
Salicor, 2. 713 
Sails natura, 2. 20 

nitri, 8. 618 

Salite, 6. 409 
Salmite, 12. 150 
Salmonslte, 12. 530 ; 14. 411 
Salt, 1. 389 ; 2. 521 

Armenian, 8. 144 

cake, 2. 657, 730, 731 

cerebros, 2. 526 

decrepitating, 2. 533 

(element), 1. 34 

ash, 2. 526 

gardens, 2. 525 

Glauber’s, 2. 656 

glaze, 6. 514 

history, 1. 382, 384 

hydrated, 1. 397 

lick, 2. 522 

meadows, 2. 525 

Metal of, 2. 421 

neutral, 1. 384 

of Sylvius, 2. 420 

tartar, 2. 656, 714 

wisdom, 4. 849 

pickling, 2. 807 

ponds, 2. 525 

prunella, 2. 656 

solutions and gas solubility, 1. 534 

springs, 2. 522 

Sylvius’ digestive, 2. 522 

table, 2. 526 

tetragenio, 4. 343 

Saltpeter, 6. 497 
Saltpetre, 2. 420 

baryta, 8. 625 

Bengal, 2. 808 

wall, 8. 849 

Salts, 1. 393 ; 18. 608 
acid, 1. 387 

and acids, reactions, 1. 1002 

bases, reactions, 1. 1002 

basic, 1. 394 

complex, 2. 223, 224 

compound, 2. 223 

constitution theories, 1. 403 

double, 2. 223, 224 

hydrated, 1. 498 

mixed, 2. 264 

neutral, 1. 388 

normal, 1. 387 

paragenesis of, 4. 346 

Salvadorite, 12. 530 ; 14. 295 
Samaria, 5. 502, 625 

preparation, 6. 588 

Samarium ammonium carbonate, 5. 666 

molybdenum, 11. 587 

selenate, 10. 872 

sulphate, 6. 659 

analytical reactions, 6. 608 

atomic number, 5. 622 

weight, 5. 621 

bromate, 2. 354 

bromide, 5. 645 

hexahydrated, 5. 645 

bromoaurate, 8. 608 

carbonate, 5. 664 


Samarium chloride, 5. 644 

hexahydrated, 5. 644 

monohydrated, 5. 644 

chloroaurate, 8. 595 

chloroplatinate, 16. 330 

chromate, 11. 287 

enneahydrate, 11. 287 

octohydrate, 11. 287 

cobaltous nitrate, 14. 828 

diamminochloride, 5. 644 

dichloride, 5. 645 

dihydrotetraselenite, 10. 831 

diiodide, 5. 646 

dioxysulphate, 5. 651 

fluoride, 5. 638 

hemienneadecamminochloride, 5. 644 

hemitricosiamrninochloride, 5. 645 

hydride, 5. 602 

hydropyrophosphate, 5. 675 

hydrosulphate, 5. 656 

hydroxide, 5. 628 

iodate, 2. 355 

isolation, 5. 551 

magnesium nitrate, 5. 672 

manganous nitrate, 12. 446 

metaborato, 5. 104 

metaphosphate, 5. 676 

metatungstate, 11. 826 

molybdate, 11. 565 

monamminochloride, 5. 644 

nickel nitrate, 15. 492 

nitrate, 5. 669 

nitride, 8. 115 

occurrence, 5. 586 

octamminochloride, 5. 644 

orthophosphate, 5. 675 

oxychloride, 5. 644 

oxyoctoselenite, 10. 831 

pentamminochloride, 5. 644 

pentoxide, 5. 634 

periodate, 2. 415 

potassium carbonate, 5. 666 

chromate, 11. 287 

pentadocasulphate, 5. 658 

selenate, 10. 872 

preparation, 5. 590 

properties, chemical, 5. 601 

physical, 5. 591 

selenate octohydrated, 10. 872 

dodecahydrate, 10. 872 • 

selenite, 10. 831 

sesquioxide, 5. 625 

silicododecatungstate, 6. 880 

sodium carbonate, 5. 665 

molybdate, 11. 565 

sulphate, 5. 657 

tungstate, 11. 791 

solubility of hydrogen, 1 . 307 

sulphate, 5. 650 

basic, 5. 650 

octohydrated, 5. 654 

sulphide, 5. 648 

sulphite, 10. 302 

tetramminochloride, 6. 644 

triamminochloride, 5. 644 

trichloride, 5. 644 

triiodide, 5. 646 

triterodeca vanadate, 9. 775 

tungstate, 11. 791 

zinc nitrate, 5. 672 
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Samarous chloride, 5. 645 

Samarskite, 5. 516 ; 7. 100, 185, 255, 896 ; 

9. 839, 906 ; 12. 5 
Samian ware, 6. 513 

English, 6. 514 

Samirescite, 9. 867 

Samiresite, 5. 519 ; 9. 839, 905 ; 12. 5 

Sammet-blende, 12. 530 ; 18. 877, 886 

Samoite, 6. 497 

Sancy diamond, 5. 711 

Sand’Cast pig iron, 12. 596 

Sandaraca, 7. 672, 673 

Sandarach, 9. 1, 267 

Sandbergite, 9. 4, 291 

Sandstein biegsame, 6. 140 

Sandstone flexible, 6. 140 

Sandy limestone, 3. 815 

Sanguinite, 9. 294 

Sanidine, 6. 662 

habit, 0. 670 

Sanidinite, 9. 839 
Sanies draconis, 4. 942 
Sanitary ware, 6. 515 
Sanocrysin, 10. 541 
Saphir d’oau, 6. 810 
Saphiros, 5. 247 
Sapo vitriariorum, 12. 140 
Saponite, 6. 432, 498 
Sapphire, 5. 154, 247 ; 14. 420 

Oriental, 6. 247 

Sapphirin, 6. 584 
Sapphirine, 6. 813 
Sapphiros, 6. 586 
Sarawakite, 9. 343, 504 
Sarcolite, 6. 752 

du Vicontin, 6. 734 

Sarcopside, 12. 530 ; 14. 396 
Sardinian, 7. 803 
Sardonyx, 6. 140 
Sarkinite, 9. 5, 218 ,* 12. 150 
Sarpu, 3. 295 

Sartorite, 7. 491 ; 9. 4, 299 
Sasbachite, 6. 736 
Sassolin, 5. 3, 49 
Sassolite, 5. 3, 49 
Satan, fiery, 9. 341 
Satellites of spectrum, 4. 7 
Satin spar, 3. 761, 814 

white, 5. 290 

Saturated compounds, 4. 191 
Saturation, 1. 384 

capacity, 1. 224 

Saturnian atom, 4. 165 

Saturnism, 7. 589 

Saualpite, 6. 719 

Sauces, 18. 616 

Saulesite, 6. 933 

Saussurite, 6. 693 

Savite, 6. 653 

Savon des verriers, 12. 140 

Saynite, 9. 589, 696 ; 14. 424 ; 16. 6, 447 

Scacchite, 6. 408 ; 12. 150, 348 

Scaechite, 2. 15 

Soandia, 5. 498 

Scandium, 5. 480 

ammonium carbonate, 5. 492 

sulphate, 6. 492 

sulphite, 10. 302 

analytical reactions, 6. 486 

atomic disintegration, 5. 487 


Scandium atomic number, 6. 487 

weight, 5. 487 

bromate, 2. 353 

bromide, 5. 490 

hexahydrated, 5. 490 

sesquihydrated, 5. 490 

carbonate, 6. 492 

chlorate, 2. 353 

chloride, 5. 489 

hexahydrated, 5. 490 

sesquihydrated, 6. 490 

chloroaurate, 8. 595 

extraction, 5. 482 

fluoride, 6. 488 

fluosilicate, 6. 954 

halides, 5. 488 

history, 6. 480 

hydrazine sulphate, 6. 492 

hydroxide, 6. 488 

hydroxynitrate, 5. 493 

hydroxy thiosulphate, 10. 546 

iodate, 2. 353 

isotopes, 5. 487 

nitrate, 6. 493 

nitride, 8. 114 

occurrence, 5. 480 

orthoborate, 6. 104 

orthodisilieatc, 5. 482 ; 6. 859 

oxide, 6. 488 

oxynitrate, 5. 493 

oxysulphate, 5. 491 

perchlorate, 2. 402 

phosphate, 5. 493 

potassium sulphate, 5. 492 

properties, physical, 5. 485 

sodium carbonate, 6. 492 

sulphate, 5. 492 

solubility of hydrogen, 1. 307 

sulphate, 6. 491 

dihydrated, 6. 491 

hexahydrated, 5. 492 

pentahydrated, 5. 491 

tetrahydrated, 5. 491 

sulphide, 5. 491 

sulphite, 10. 302 

sulphuric acid, 6. 491 

trihydrosulphate, 5. 491 

Scapolites, 6. 762 
Scarboroite, 6. 497 
Scattering X-rays, 4. 34 
Schabasite, 6. 729 
Schafarzikite, 8. 919 ; 12. 530 
Schaffuerite, 9. 777 
Schalenblende, 4. 408 
Schalenmarcasite, 14. 218 
Schallerite, 6. 836 
Schalstein, 6. 354 
Schanyawskite, 5. 275 
Schapbachite, 7. 491 ; 0. 589, 694 
Scheelbleispath, 11. 792 
Scheele’s green, 9. 121 
Scheelin calcaire, 11. 674 

ferrugin^, 11. 673 

Scheelite, 8. 623 ; 7. 897 ; 11. 674, 678, 783 

X-radiogram, 1. 642 

Soheelitine, 11, 792 
Scheelium, 11. 674 
Scheelocher, 11. 763 
Scheelspath, 11. 674 
Schefferite, 6. 390, 396 ; 12. 160 
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Scherbenkobold, 9 . 2, 3 
Schertelite, 4 . 386 
Scheslerz, 11 . 674 
Schilfglaserz, 9 . 651 
Schiller, 6. 396 

spar, 6. 392 

Schillerstein, 6. 392 

Schirlkobelt, 9 . 3 

Schirmerit^, 7 . 491 ; 9 . 695 

Schirmetite, 9 . 589 

Schist talc, 6. 430 

Schistos, 18. 885 

Schizolite, 6. 900 

Schlippe’s salt, 9 . 670 

Schlorlomite, 7. 3 

Schmelzstein, 6. 763 

Schmiedeison, 12 . 709 

Schmftllnitzite, 14 . 251 

Schneebergite, 9 . 343, 454 

Schneiderite, A 738 

SchOnherr’s furnace, 8 . 375 

Schdnite, 2. 430, 657 ; 4. 252, 338, 340 ; 7. 897 

Schoopite, 12 . 5, 69 

Schorl, 5. 4 ; 6. 740, 821 

Hungarian red, 7. 1 

rouge, 7. 30 

Schokoladenstein, 12 . 433 
Schomolnokite, 14 . 245 
Schorl, 6. 821 

blanc, 6. 683 

cruciform©, 6. 909 

indigo blue, 7. 30 

octahedral, 7. 30 

rayonnanto on goutti^ro, 6. 840 

spar, white, 6. 762 

vert du Dauphin6, 6. 721 

volcanic, 6. 726 

Schorlite, 6. 560 
Schorlomite, 6. 714, 836 
Schreibersite, 8 . 860 ; 12 . 528, 531 
Schrif tellur, 11 . 1 
Schrifterz, 11 . 1, 47 
Schrif ttellur, 11. 47 
SchrOckingerite, 12 . 115 
Schrockingite, 12 . 5 
SchrOtterite, B. 497 
Schuchardtite, 6. 624 ; 12 . 531 ; 15 . 9 
Schultenite, 9 . 193 
Schulzenite, 14 . 424 

Schulze’s rule precipitation colloids, 3. 543 

Schumann’s waves, 4 . 8 

Schungite, 5. 718 

Schurl, 6. 740 

Schutzkolloide, 3. 547 

Schwartzembergite, 2. 17 ; 7. 491, 768 

Schwartzite, 9 . 291 

Schwarzbraunsteinerz, 6. 896 

Schwarze Salz, 14. 672 

Schwarzerz, 9 . 291, 540 

Schwarzgulden, 9 . 640 

Schwarzite, 9 . 4 

Schwarzspiessglanzerz, 9 . 550 

Schwatzite, 4 . 697 

Schwazite, 9 . 4 

Schwefel, 10 . 1 

Schwein furt green, 9 . 122 

Schweissstahl, 12 . 710 

Schweizerite, 6. 423 

Schweizer’s liquid, 3. 152 

reagent, 3. 152 


Schwerbleierz, 7. 681 
Science, object of, 1 . 10 
Scientific chemistry, 1 . 4 

knowledge, 1. 8 

Scleroclase, 9 . 4, 301 
Sclerodase, 9 . 299 
Scolecite, B, 749 

ammonium, 6. 750 

silver, 6. 750 

X-radiogram, 1. 642 

Scolesite, 6. 575 
Scolexerose, 6. 763 
Scolopsite, 6. 584 
Scoria argent i, 7. 638 

plumbi, 7. 638 

Scorodite, 9 . 5, 224 ; 12 . 531 
Scorza, 6. 721 
Scott’s furnace, 8 . 376 

selenitic cement, 3. 776, 800 

shaft furnace, 4. 701 

Scoulereite, 6. 709 
Scovillite, 5. 629 
Scythian iron, 12 . 499 
Seadead, 6. 714 
salt, 2 . 522 

water, 2. 437 ; 13. 608, 616 

Seamanite, 12 . 150, 451 
Searlesite, 6. 448 
Seasoning steel, 12 . 680 
Sebacic acid, lA 616 
Sebkainite, 2 . 429 
Secondary X-rays, 4 . 31 
Sedative salt, 5. 2 

spar Liinberg, 5. 137 

Seebachite, 6. 729 ; 10 . 694 
Seebock’s colours, 6. 533 
Seeding solutions, 1 . 451 
Segregation dendritic, 12. 887 

figures, 12 . 890 

intercrystalline, 12. 887 

Sehta, 14 . 750 
Seidlitz salt, 4 . 249, 321 
Seidschiitz salt, 4 . 321 
Seignette’s salt, 3. 120 
Sekta, 9 . 308 
Sel alumineux, 5. 150 

aminoniacum, 8. 144 

blanc des alchemistes, 5. 2 

de varec, 2. 713 

febrifuge, 2 . 522 

gemme, 2 . 522 

reutre arsenical, 9 . 137, 749 

sale, 5. 2 

sodatif, 5. 2 

urineux mineral, 5. 1 

volatil de borax, 5. 2 

Seladonite, 6. 920 
Selenates, 10 . 853 
Selenato di-iodic acid, 2. 363 

Glauber’s salt, 10. 855 

monoiodic acid, 2. 363 

th^nardite, 10 . 855 

Selenatobaric acid, 10. 863 
Selenatodisulphuric acid, 10. 925 
Selonatomolybdic acid, 10. 877 

hexoxide, 10 . 877 

dihydrate, 10 . 877 

Selenatosodalite, 6. 583 
Selenatosulphates, 10. 929 
Selenatosulphuric acid, 10. 924 
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Selenatouranic acid, 10. 877 
Selenatovanadic acid, 10. 875 
Selenblei, 10. 787 

mit selenkobalt, 10. 787 

selenkupfer, 10. 788 

Bolenquecksilber, 10. 788 

Selenbleiglanz, 10. 787 
Selenbleikupfer, 10. 788 
Selenic acid, 10. 843, 844 

monohydrate, 10. 846, 847 

tetrahydrate, 10. 847 

Selenides, 9. 589 ; 10. 764, 765 
Selenious acid, 10. 813 

proportios, chemical, 10. 816 

phyeical, 10. 814 

Selenite, 8. 623, 761, 762 
Selenites, 10. 820 
Selenitic cement, 8. 776 
Selenitomolybdic acid, 10. 836 
SelenitoBodalite, 6. 583 
Selenitovanadates, 10. 834 
Selenitovanadic acid, 10. 834 

decahydrate, 10. 834 

dihydrate, 10. 834 

hexahydrate, 10. 834 

Selenium, 10. 693 ; 15. 151 

allotropes, 10. 700 

amorphous, 10. 701 

antimony dioxyenneachloride, 10. 906 

• atomic number, 10. 754 

weight, 10. 753 

boride, 10. 780 

bridge, 10. 725 

bromodinitride, 10. 900 

calcium trioxyoctochloride, 10. 910 

cell, 10. 725 

hard, 10. 725 

soft, 10. 725 

chemical reactions, 10. 751 

chloronitride, 10. 895 

colloidal, 10. 702 

dichloride, 10. 893 

dioxide, 10. 808, 809 

monohydrated, 10. 813 

properties, chemical, 10. 811 

physical, 10. 810 

dioxydichloride, 10. 911 

dioxydihydrochloride, 10. 913 

dioxypentahydrofluorido, 10. 912 

dioxytetrahydrochloride, 10. 913 

disulphide, 10. 916 

colloidal, 10. 917 

electronic structure, 10. 754 

ethide, 10. 902 

extraction, 10. 696 

ferric dioxyheptachloride, 10. 910 

glassy, 10. 701 

glycerol sols, 10. 704 

halides, 10. 892 

hemitrioxide, 10. 809 

hexachloride, 10. 893 

hexafluoride, 10. 892 

history, 10. 693 

hydrodioxyiodide, 10. 913 

hydrosol, 10. 762 

in sulphuric acid, 10, 371 

isotopes, 10. 754 

magnesium trioxyoctochloride, 10. 910 

metallic, 10. 705 

monobromide, 10. 900 


Selenium monochloride, 10. 893 

monoclinic, 10. 704 

a-, 10. 704 

jS-, 10. 704 

monofluoride, 10. 893 

monoiodide, 10. 901 

monosulphide, 10. 917 

monoxide, 10. 808 

nitride, 8. 126 ; 10. 788 

occurrence, 10. 693 

oxides, 10. 808 

oxydibromide, 10. 911 

hydrated, 10. 913 

oxydichloride, 10. 903, 913 

hydrated, 10. 913 

monohydrate, 10. 904 

oxyfluoride, 10. 903 

oxyhalides, 10. 903 

phosphides, 10. 930 

physiological action, 10. 752 

potassium manganic alum, 10. 880 

oxy trichloride, 10. 910 

properties, chemical, 10. 746 ’ 

physical, 10. 710 

purification, 10. 696 

rubidium oxytrichloride, 10. 910 

sosquioxide, 10. 809 

stannic dioxyoctochloride, 10. 910 

sulphides, 10. 915 

sulphite, 10. 306 

sulphopentoxide, 10. 924 

sulphotrioxide, 10. 923 

tetrabromido, 10. 900 

tetrachloride, 10. 893, 898 

tetrafluoride, 10. 893 

tetraiodide, 10. 902 

totramminoxy dichloride, 10. 906 

titanic dioxyoctochloride, 7. 81, 85 

10. 910 

trioxide, 10. 843 

tritatetroxide, 10. 809 

ultramarine, 6. 590 

unit, 10. 725 

uses, 10. 754 

valency, 10. 753 

vitreous, 10. 701 

Selenkobaltblei, 10. 787, 800 
Selenkupfer, 10. 769 
Solenkupferblei, 10. 788 
Selenkupferbleiglanz, 10. 788 
Selenobismutite, 9. 589 
Selenochromyl chloride, 10. 911 
Selenolite, 10. 697, 809 
Selenomium, 10. 753 
Selenophosphates, 10. 930, 931 
Selenophosphites, 10. 930 
Selenosilicon, 10. 783 
Selenpalladium, 15. 592 
Selenquecksilberblei, 10. 788 
Selenquecksilberbleiglanz, 10. 788 
Selenschwefelquecksilber, 10. 780 
Selensilber, 10. 771 
Selensilberbleiglanz, 10. 771 
Selensilberglanz, 10. 771 
Selensulphur, 10. 915 
Selentellurium, 10. 796 ' 

Selenwismuthglanz, 10. 795 
Selenyl bromide, 10. 911 

chlpride, 10. 911 

dichloride, 10. 903 
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Self-hardening steels, ld« 634 

oxidation, 6. 812 

reduction, 8. 23 

Seligmannite, 7. 491 ; 9. 4, 299 
Sellaite, 2. 1 ; 4. 252, 296 
Sels mixtes, 2. 525, 657, 658 
Selwynite, 6. 865 
Semeline, 6. 840 
Semi-steel, 12. 711 

whitneyite, 9 . 62 

Semseyite, 7. 491 ; 9 . 343, 548 
Senaite, 7. 3, 56 ; 12. 150, 531 
Senarmontite, 9 . 343, 421 
Sondibogius, M., 1. 48 
Seneca, A., 1. 38 
Seng, 4 . 399 
Sensation, 1. 6 
Senses, 1. 6 

Separating element, 6. 541 
Sepiolite, 6. 420 

a-, 6. 428 

jS-, 6. 428 

para, 6. 428 

Sepiolitic acid, 6. 295 
Serandite, 12. 150 
Serbian, 6. 865 
Serondibite, 6. 462 
Sericito, 6. 606 

rneta-, 6. 606 

Sericitic mica, 6. 470 
Series of elements, 1. 255 

even, 1. 255 

odd, 1. 255 

Serium and hydrogen, 1. 304 

Serpentenstein, 6. 420 

Serpentine, 4 . 251 ; 5. 531 ; 6. 420 ; 16, 9 

noble, 6. 422 

precious, 6: 422, 628 

Serpen tinic acid, 6. 294 

Serpierite, 4 . 640 

Sesquiiodylamine, 8. 606 

Sosquimagnesia alum, 5. 354 

Sesqui oxides, 1. 118 

Sesquiselenide, 10. 784 

Settling of particles in water, 1. 774 

S^verite, 6. 495 

Sexangalites plumbens, 7. 782 

Seybertite, 6. 816 

Shanyawskite, 6. 275 

Shattuckite, 3. 8 ; 6. 341 

Shear modulus, 1. 820 

Shell limestone, 8. 815 

Shepardite, 6. 392 

Shoradizing, 4 . 494 

Sheridanite, 6. 622 

Shining ore, 12. 531 

Shirl, 6. 740 

Shorlite, 6. 560 

Shortness, 18. 61 

blue, 18. 61 

cold, 18. 61 

hot, 18. 61 

red, lA 61 

Shot metal, 7. 578 

Shurl, 6. 740 

Sialonite, 10. 694 

Siberite, 6. 741 

Sibiconice, 9 . 435 

Sical process hydrogen, 1. 284 

Sickening of mercury, 8. 498 


Sicklerite, 2. 426 ; 12. 531 ; 14. 412 
Side reactions, 1. 360 
Sider-plesite, 12. 931 
Siderazote, 8. 131 ; 12. 531 
Siderchrom, 11. 201 
Sideretine, 9 . 227 
Siderite, X-radiogram, 1. 641 
Siderites, 12. 523, 531 ; 14. 356 

boxwood, 14. 356 

calciferous, 14. 356 

dolomite, 14. 356 

magnesium, 14. 356 

manganese, 14. 356 

Siderochalcite, 9 . 161 
Siderochrome, 12. 531 
Sideroforrite, 12. 522, 531 
Siderolite, 12. 523 
Sidorolithites, 12. 523 

Sideronatrite, 2. 656; 12. 531; 14. 319, 
328, 345 

Siderophyllite, 6. 605, 609 
Siderophyrs, 13. 523 
Sideroplatinum, 16. 5 
Sideroplesite, 14. 355, 359 
Sideroschisolite, 6. 623 
Siderose, 14. 355 
Siderotantalite, 9 . 906 
Siderotile, 12. 531 ; 14. 249 
Sideroxine, 6. 381 
Siderum, 8. 853 
Sidot’s blonde, 4. 592 
Siegelstein, 13. 731 
Siegenite, 14. 424 
Siemens-Martin steel, 12. 653 

ozonizer, 1. 886 

Sienna, 12. 531 ; 18. 887 

burnt, 13. 782 

Siglerite, 6. 663 
Siglesito, 6. 663 
Sliane, 6. 216 
Silaonite, 9 . 589 ; 10. 795 
Silber, 8. 295 

wisrnuthisches, 9 . 694 

Silberfahlerz, 9 . 291 
Silberglatte, 7. 644 
Silberglanz, 3. 438 
Silberglas, 3. 438 
Silberphyllinglanz, 11. 114 
Silbemismuthglanz, 9 . 691 
Silex, 6. 140 

circonius, 7. 98 

crucifer, 7. 766 

Silfbergite, 6. 917 ; 12. 150 
Silfr, 3. 295 
Silfver, 3. 295 
Silica, 6. 236 

aloogol, 6. 304 

alcosol, 6. 304 

colloidal, 6. 236, 290 

etherogel, 6. 304 

glass, 6. 288 

glycerogel, 6. 304 

hydrogel, 6. 290 

hydrosol, 6. 291 

occurrence, 6. 137 

properties, chemical, 6. 274 

resinous, 6. 141 

sulpha togel, 6. 304 

uses, 6, 288 

vitreous, 6. 288 
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Silia X-radiogram» 1. 642 
Silica], 6. 233 

acetate, 6. 233 

bromide, 6. 233 

chloride, 6. 233 

formate, 6. 233 

■ hydroxide, 6. 233 

sulphate, 6 . 233 

Silicam, 8. 116, 264 
Silicane, 6. 216 
Silicates, 6. 304 ; 12. 528 

constitution, 6. 308 

nomenclature, 6. 308 

temp, formation, 6. 314 

Silicia acid a-, 6. 295 

jS-, 6. 295 

hydrogel, 6. 290 

hydrosol, 6. 291 

organogels, 6. 304 

acids, 6. 290 

nomenclature, 6. 308 

Tschermak’s, 6. 294 

anhydride, 6. 307 

Silicides, 6. 168 
Silicifluorides, 6. 934 
Silicipropionic acid, 6. 309 
Silicite, 6. 693 
Silicites, 6. 236 
Silicium, 6. 136 
Siliciumwasserstoif, 6. 216 
Siliciuretted hydrogen, 6. 216 
Silicoacetic acid, 6. 309 
Silicoacetylene, 6. 226 
Silicoaluminides, 6. 184 
Silicoarsenides, 6. 188 
Silicobonzoic acid, 6. 309 
Silicobromoform, 6. 979 
Silicobutane, 6. 224 
Silicobutyric acid, 6^. 210 
Silicochloroforrn, 6. 960, 968 
Silicocyanogen, A 117 
Silicoenneatungstic acid, 6. 881 
Silicoethane, 6. 222, 226 
Silicoethylene, 6. 226 
Silicofluorides, 6. 934, 944 
Silicoformic acid, 6. 216, 228 

anhydride, 6. 228 

Siiicohenatungstic acid, 6. 882 
Silicohexane, 6. 225 
Silicoiodoform, 6. 982 
Silicol, 1. 284 
Silicomanganese, 12. 194 
Silicomesoxalic acid, 6. 229 
Silicomolybdates, 11. 565 
Silicomethane, 6. 216 
Silicomethyl bromide, 6. 979 

chloride, 6. 970 

Silicomethylene bromide, 6. 979 

chloride, 6. 670 

Silicon, 6. 135 ; 12. 528 

a-, 6. 145, 157 

adamantine, 6. 146, 152 

allotropic forms, 6. 145, 157 

aluminium cobalt alloys, 14. 536 

iron alloys, 18. 570 

aluminium-nickel alloys, 16. 231 

amorphous, 6. 146 

antimonide, 6. 188 

antimony alloys, 9. 409 

arsenide, 9. 68 


Silicon atomic disintegration, 6. 167 

weight, 6. 165 

6. 145, 157 

bismuth alloys, 9. 639 

borate, 6. 106 

bromohydrides, 6. 979 

bromoiodides, A 984 

bromotriiodide, 6. 984 

bronze, 7. 348 

carbide, 5. 875 

carboxides, 6. 884 

chlorides, 6. 960 

chlorobromides, 0. 980 

chlorohydrides, 6. 967 

chloroiodides, A 983 

chlorotriiodide, 6. 983 

chromium steels, 13. 616 

cobaltic hexamrninofiuoride, 14. 610 

colloidal, 6. 150 

copper chromium cobalt alloys, 14. 540 

cobalt alloys, 14. 536 

manganese alloys, 12. 215 

nickel alloys, 15. 231 

tin alloys, 15. 235 

crystallized, 6. 148 

cyanide, 8. 115 

decanitridohydrotrichloride, 8. 116 

diamidodiimido, 8. 264 

diamidosulphide, 8. 264 

diamminotetraduoride, 6. 738, 945 

dibromodiiodide, 6. 984 

dibromosulphide, 6. 989 

dicarbide, 6. 870 

dicarbonitride, 8. 115 

diohlorodiiodide, 6. 983 

dichlorosulphide, 6. 988 

dihydrotriimido, 8. 264 

diimide, 8. 263 

diimidodihydrochlorido, 8. 264 

dioxide, 6. 236 

preparation, 6. 237 

properties, physical, 6. 245 

dioxycarbide, 5. 884 

dioxysulphide, 6. 988 

dioxytricarbide, 5. 884 

diphosphinetetrachloride, 6. 965 

diselenide, 10. 783 

disulphide, 6. 985 

ditritoxide, 6. 233 

eka, 1. 261 

fluoride, 6. 934 

fondu, A 184 

y., 6. 157 

gold-nickel alloys, 15. 231 

graphitoidal, 6. 1 46, 152 

hemihenadecamminochlorotribro- 

mide, 6. 980 

hemihenadecamminotrichlorobromide, 

6. 981 

hemihenadecamminotrichloroiodide, 6. 

983 

hemitrinitride, 8. 115 

heptamminotetrabromide, 6. 978 

hexaboride, 5. 27 

hexaferrocarbide, 5. 884 

hexamminotetrabromide, 6. 978 

hexamminotetrachloride, 0. 905 

hexanitridodichloride, 8. 116 

history, 0, 135 

hydrides, 0. 214 
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Silicon imidodiamide, 8. 264 

imidonitride, 8. 264 

iodides, 6. 982 

iron alloys, 13. 668 

copper alloy, 18. 670 

phosphorus alloys, 28. 671 

isotopes, 6. 167 

manganese steels, 18. 667 

titanium steel, 13. 667 

molybdates, 11. 665 

molybdenum-nickel alloys, 15. 247 

monocarbide, 5. 876 

mononitride, 8. 117 

monosulphide, 6. 987 

nickel alloys, 16. 231 

aluminium alloys, 16. 231 

chromium alloys, 15. 246 

iron alloys, 16. 328 

steels, IS. 329 

copper alloys, 15. 202 

steels, 16. 314 

nitride, 8. 116, 117 

nitridihydride, 8. 263 

nitrosylfluoride, 8. 436 

occurrence, 6. 139 

octamrainototraehloride, 6. 965 

oxycarbide, 6. 884 

oxychloride, 6. 974 

oxychlorides, 6. 973 

oxydialuminate, 6. 455 

• — oxydicarbide, 5. 884 

oxyhoxaluminate, 6. 456 

oxyhydrides, 6. 227 

oxysulphido, 6. 988 

passive, 6. 146 

pentamminodibrornodichlorido, 6. 980 

pontamminodichloroiodide, 6. 983 

pentatritacarbide, 5. 875 

pentitarsenide, 6. 188 

phosphate, 6. 835 

phosphates, 6. 990 

phosphide, 6, 188 ; 8. 847 

phosphinotetrabromido, 8. 816 

phosphinotetrachloride, 8. 816 

phosphinotetrafluoride, 6. 938 

potassioamidonitrido, 8. 264 

preparation, 6. 145 

properties, chemical, 6. 1 60 

physical, 6. 1 52 

steel, 12. 762 

subfluoride, 6. 924 

suboxide, 6. 233 

suboxides, 6. 227 

sulphides, 6. 985 

sulphocarbide, 6. 988 

sulphodibromide, 6. 989 

sulphodichloride, 0. 988 

tetrabromide, 6. 977 

tetrachloride, 6. 960 

properties, chemical, 6. 964 

physical, 6. 963 

tetrafluoride, 6. 934 

preparation, 6. 934 

properties, chemical, 6. 937 

physical, 6. 936 

tetrahydrazinetetrachloride, 6. 966 

tetrahydride, 6. 216 

tetraiodide, 6. 982 

tetramide, 8. 263 

tetratritoxide, 6. 228 


Silicon thiourea, 8. 264 

tin octofluoride, 7. 422 

transmutation to carbon, 6. 167 

triboride, 6. 27 

tribromoiodide, 6. 984 

tricarbonitride, 8. 115 

trichlorohydrosulphide, 6. 988 

trichloroiodide, 6. 983 

trioxycarbide, 6. 884 

triimide, 8. 264 

tritatetranitride, 8.117 

tungsten-iron alloys, 13. 642 

valency, 6. 165 

X-radiogram, 1. 642 

Silicone, 6. 231 
Silicononane, 6. 216 
Silico-oxalic acid, 6. 216, 229 
Silicopentane, 6. 225 
Silicophosgene, 6. 973 
Silicophosphoric acid, 6. 835 
Silicopropane, 6. 223 
Silicopropionic acid, 6. 309 
Silicopyrophosphoric acid, 6. 991 
Silicopyrophosphoryl chloride, 6. 991 
Silicospiegel, 12. 194 
Silicothiourea, 6. 989 
Silicotoluic acid, 6. 309 
Silicotungstates, 11. 791 
Silicozirconates, 6. 855 
Silicurn liquor, 6. 317 

oleum, 6. 317 

Silicyl, 6. 216 

chloride, 6. 973 

metaphosphate, 6. 835, 990 

to trahyd rated, 6. 991 

sulphide, 6. 988 

Siline, 6. 216 
Siliqua, 6. 712 
Siliziumeisen, 6. 198 
Sillimauito, 6. 156 ; 6. 455 
Siloxanes, 6. 227 
Siloxene, 6. 233 

hexabromide, 6. 233 

monobromide, 6. 233 

monoiodide, 6. 233 

tribromide, 6. 233 

Siloxide-T, 6. 288 

Siloxide-Z, 6. 288 

Silubr, 3. 296 

Silumin, 13. 570 

Silundum, 5. 879 

Silver absorption oxygen, 1. 371 

allotropic, 3. 568, 569 

allylenide, 6. 855 

alum, 6. 341, 345 

aluminide, 6. 233 

aluminium-, 5. 233 

alloys, 6. 232 

dioxymolybdato, 11. 600 

nickel alloys, 16. 231 

oxydodecamolybdate, 11. 600 

phosphate, 6. 370 

silicate, 6. 683 

sulphate, 5. 341, 345 

amalgam, 4 . 696, 1024 

amide, 8. 269 

amidohexaimidoheptaphosphate, 8. 

720 

amidosulphonate, 8. 641 

amminobromide, 3. 423 
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Silver amminofluoride, 8. 390 

amminoiodide, 3. 434 

amminonitrates, 8. 477 

amminonitrite, 8. 483 

amminoselenite, 10. 824 

amminotrichloroplatinite, 16. 268 

ammonium aluminotungstate, 11. 789 

amidosulphonate, 8. 642 

chlorosulphite, 10. 280 

chromate, 11. 267 

cobaltic hexanitrites, 8. 604 

decahydropentaselenitododeca- 

vanadate, 10. 835 

dibromotetrathiosulphate, 10. 540 

dichlorotetrathiosulphate, 10. 639 

diiodotetrathiosulphate, 10. 540 

heptasulphite, 10. 280 

heptathiosulphate, 10. 536 

orthosulphoantimonite, 9 . 542 

phosphatohemiheptatungstate, 

11. 873 

rhodium chloronitrate, 15. 590 

sulphite, 10. 280 

tetrahydroenneasulphite, 10. 280 

thiosulphate, 10. 636 

tri thiosulphate, 10. 536, 545 

analcite, 6 . 683 

and thallium, 5, 426 

antimonatotungstate, 9 . 459 

antimonial, 8. 300 

antimonito, 9 . 432 

antimonitotungstate, 9 . 433 

antimony sulphate, 9 . 583 

arsenatoctodecamolybdate, 9 . 210 

arsenic alloys, 9 . 64 

arsenides, 9 . 64 

arsenite, 9 . 122 

colloidal, 9 . 122 

arsenochloride, 9 . 244 

atomic number, 3. 366 

weight, 3. 363 

azide, 8. 348 

barium chloride, 8. 720 

metatungstate, 11. 826 

nitrite, 8. 488 

phosphatododeca tungstate, 11. 

867 

phosphatohenatungstato, 11. 868 

trithiosulphate, 10. 545 

bismuth alloys, 9 . 635 

thiosulphate, 10. 554 

bismuthide, 9 . 635 

black, 8. 359 

blende antimonial, 3. 300 

arsenical, 8. 300 

boride, 5. 24 

borotungstate, 6. 110 

Britannia, 8. 358 

bromate, 2. 340 

ammino-, 2. 341 

bromatocarbide, 5. 855 

bromide, 8. 418 

colloidal, 8. 418 

potassium, 8. 424 

properties, chemical, 8. 421, 423 

physical, 8. 419 

rubidium, 8. 424 

bromonitrate, 3. 468 

bromoplatinate, 16. 379 

bromosmate, 15. 724 


Silver bronze, 15. 210 

bullion, 8. 368 

cadmium alloys, 4. 684 

C80sium cobaltic hexanitrites, 8. 304 

nitrite, 8. 484 

trithiosulphate, 10. 639 

calcium alloys, 4. 685 

chloride, 8. 720 

nitrite, A 488 

carbonate, 8. 456 

colloidal, 8. 457 

potassium, 8. 458 

sodium, 8. 458 

carbonyl, 5. 951 

catalysis by, 1. 487 

ceric dodecamolybdate, 11. 600 

sulphate, 5. 662 

cerium alloys, 5. 606 

chabasite, A 683 

China, 15. 209 

chlorate, 2. 340 

ammino-, 2. 340 

chloride, 8. 390, 408 

cassium, 8. 404 

colloidal, 8. 393 

preparation, 8. 391 

properties, chemical, 8. 396, 401 

physical, 8. 393 

sodium, 8. 404 

chlorite, 2. 283 

ammino-, 2. 284 

chloroantimonite, 9 . 481 

chloroaurate, 3. 695 

chlorocarbide, 5. 855 

chlorodiamidotriamminochloride, 16. 

308 

chloroiridate, 15. 771 

chloromercurite, 4. 812 

chloronitrate, 8. 468 

chloroi>eriridite, 15. 765 

chloroplatinite, 16. 282 

chloroplumbite, 7. 730 

chlororhenate, 12. 479 

chlorosmate, 15. 720 

chlorostannate, 7. 449 

chromate, 11. 263 

colloidal, 11. 264 

chromidodecamolybdate, 11. 601 

chromium alloys, 11. 171 

cobalt alloys, 14. 531 

dinitrosyldecamminotetranitra- 

tonitrate, 8. 443 

cobaltic carbonatobisethylenediamine- 

iodide, 14. 819 

dichloroaquotriamminosulphate , 

14. 802 

dichlorobisethylenediaminesul- 

phate, 14. 802 

dichlorobispropylenediaminesul- 

phatonitrate, 14. 841 

dichlorotetraunminosulphate, 14. 

801 

hexanitrite, 8. 604 

ft-imino-peroxo-quaierethylene- 

diaminenitrate, 14. 846 

oi^hexanitrite, 8. 604 

trisethylenediamineiodide, 14. 

744 

cobaltous hexasulphitodieobaltate, 10. 

316 
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Silver colloidal, 8. 309, 554, 560 

copper alloys, 8. 572 

amalgam, 4. 1027 

gold-nickel alloys, 15. 205 

relations, 8. 617 

lead octoicyhenacosichloride, 7. 

743 

orthosulphotetrabismuthite, 

9. 695 

manganese alloys, 12. 205 

selenide, 10. 773 

cyanodinitrate, 8. 469 

cyanotetrazole, 8. 339 

decametaphosphate, 8. 489 

decapermanganite, 12. 276 

decaphosphate, 8. 490 

dialuminyl orthosilicate, 6. 567 

diaraidodiphosphato, 8. 711 

diamidophosphate, 8. 707 

diamminochlorido, 8. 400 

diamminochloroplatinate, 16. 327 

diamminochlorosmate, 15. 720 

diamminohydroxide, 8. 382 

diamminoiodide, 8. 435 

diamminometachloroantimonate, 9. 

491 

diamminometaritiinonate, 9. 454 

diamrninometasilicate, 6. 345 

diamminomolybdate, 11. 559 

diamminonitrate, 8. 478 

diamminonitrite, 8. 483 

diamminopermanganate, 12. 333 

diamminoxide, 8. 382 

diarsonatoctodecaturigstate, 9. 214 

diarsenide, 9. 65 

dibromotetranitritoplatiiiate, 8. 524 

dichloromercurite, 4. 812 

dichromate, 11. 340 

dichromatocarbide, 5. 855 

dihydroarsenato, 9. 164 

dihydrophosphate, 8. 487 

dihydropyrophosphate, 8. 488 

dihydroxychloroplatinite, 16. 285 

■ dihydroxydichloropalladate, 15. 673 

dihydroxytetrabromoplatinate, 16. 381 

dihydroxy tetrachloroplatinate, 16. 334 

dihydroxy tetraiodoplatinate, 16. 391 

diimidodiarnidotetraphosphate, 8. 715 

diiodonitritoplatinite, 8. 522 

dimetaphosphate, 8. 488 

dimolybdate, 11. 581 

dinitrate, 8. 385, 484 

dinitratocarbide, 5. 855 

dinitratotriorthosilicate, 6. 345 

dinitritohyponitrite, 8. 483 

dioxide, 8. 383 

dioxytellurate, 11. 93 

diphosphate, 8. 490 

diphosphide, 8. 840 

diplatinous hexasulphoplatinate, 16. 

396 

dipotassium cobaltic hexanitrite, 8.604 

: trihydroxydiamidophoBphate, 8. 

704 

diselenide, 10. 771, 772 

disodium imidodisulphonate, 8. 663 

distillation, 8. 329 

distribution, 8. 298 

disulphatoaluminate, 5. 345 

disulphatoaurate, 8. 616 

VOL. XVI. 


Silver disulphide, 8. 448 

di8ulphitotetramminocobaltate,10. 317 

dithioaurite, 8. 614 

dithiophosphate, 8. 1068 

ditritaluminide, 5. 232 

ditritamercuride, 4. 1026 

ditritamminometa vanadate, 9. 768 

^ diuranate, 12. 66 

Dor6, 8. 358 

electrochemical eq., 8. 367 

electroplating, 8. 359 

enneadecasulphodecaluminate, 5. 321 

enneasulphodiorthosulphantimonito, 9. 

640 

ethylenediaminechloroplatinite, 16. 

282 

othylenetrichloroplatinite, 16. 272 

ethylstannonate, 7. 410 

extraction, 8. 301 

amalgamates. Boss process, 8. 304 

Cazo process, 8. 303 

Patio process, 3. 303 

amalgamation, 3. 303 

Fondon process, 8. 303 

• cupellation, 3. 302 

electrolytic process, 3. 308 

Moetrus’, 3. 308 

lead smelting, 3. 301 

matte smelting, 3. 301 

wet processes, 8. 305 

Augustin’s process, 3. 

305 

Freiberg vitriol ization 

process, 3. 305 

cyanide process, 3. 305 

Hofmann’s vitrioliza- 

tion process, 3. 305 
Kiss’ process, 3. 306 

— Patera’s process, 3.305 

Russell’s process, 3. 

306 

Ziorvogel’s process, 3. 

305 

ferrate, 13. 934 

ferric chloride, 14. 104 

disulphide, 14. 193 

hydrotetrasulphate, 14. 347 

metaphosphato, 14. 415 

pyrophosphate, 14. 415 

tetrasulphide, 14. 193 

ferrite, 13. 910 

ferrous henasulphide, 14. 193 

octosulphide, 14. 193 

pentasulphide, 14. 193 

sulphide, 14. 167 

trisulphide, 14. 193 

fine, 8. 358 

fluobromoplatinate, 16. 381 

fiuocarbide, 5. 855 

fluochloroplatinato, 16. 285 

fiuochromate, 11. 366 

fiuoiodide, 8. 430 

fluoride, 8. 387 

dihydrated, 8. 387 

hydrated, 8. 387 

preparation, 8. 387 

— properties, 3. 387 

tetrahydrated, 3. 387 

fiuosilicate, 6. 950 

fluostannate, 7. 423 

3 B 
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Silver fiuotitanate, 7 . 72 

frosted, 8. 359 

fulminate, 4. 993 

fulminating, 8. 381 ; 8. 101 

German, 4. 671 

germanium load sulphantimonite, 7 . 

266 

glance, 8. 300, 438 ; 4. 406 

gold alloys, 8. 675 

amalgam, 4. 1029 

copper alloys, 8. 576 

monofcelluride, 11. 49 

palladium alloy, 16. 648 

telluride, 11. 46 

tellurobismuthite, 11. 62 

halides, action light, 3. 408 

hemialuminide, 6. 232 

herniarnminoiodide, 8. 434 

hemiantimonide, 9. 406 

hemiferrite, 18. 909 

hernimanganeside, 12. 204 

homipentaphosphide, 8. 840 

heraiphosphide, 8. 840 

hemi telluride, 11. 45 

hemitrioxide, 3. 368, 386 

heptabromoaluminate, 5. 326 

heptapermanganite, 12. 276 

heptitatetratelluride, 11. 44 

hexabromoselenate, 10. 901 

hexahydroxyplatinate, 16. 246 

hoxametaphosphate, 8. 489 ; 8. 989 

sodium, S. 489 

hexamineselenato, 10. 861 

hexamrninochloroperiridito, 16. 765 

hexainminochloroplatinite, 16. 282 

hexasulpharsenide, 9 . 306 

hexasulphitocobaltate, 10. 316 

hexitantiinonide, 9 . 404 

history, 3. 296 

horn, 3. 300, 390 

hydrazinodisulphinate, 8. 682 

hydrazinomonosulphonato, 8. 683 

hydride, 8. 472 

hydroarsenate, 9, 164 

hydroarsenite, 9 . 122 

hydrocarbonate, 3. 456 

hydroferrito, 13. 910 

hydrofluorido, 8. 387 

hydroiodide, Z. 432 

hydromonamidophosphate, 8. 706 

hydrophosphate, 8. 487 

hydrosols, 3. 561 

hydrosulphate, 8. 452 

hydrotellurate, 11. 93 

hydroxide, 3. 380 

hydroxychloroperiridite, 16. 760 

hydroxychloroplatinite, 16. 286 

hydroxypentachloroplatinate, 16. 336 

hypobromite, 2. 271 

hypochlorite, 2. 271 

hypoiodite, 2. 271 

hyponitrite, 8. 412 

hypophosphate, 8. 936 

hypophosphite, 8. 883 

hypophosphitotungstate, 8. 888 

hypovanadate, 9 . 747 

hypovanadatovanadate, 9 . 793 

imide, 8. 381 ; 8. 269 

imidodiamide, 8. 666 

ink, 6 . 620 


Silver iodate, 2. 341 

iodide, 8. 426 

allotropes, 8. 427 

cassium, 8. 433 

lithium, 8. 433 

potassium, 8. 432 

preparation, 8. 426 

properties, chemical, 3. 435 

physical, 8. 427 

rubidium, 8. 433 

sodium, 8. 433 

iodocarbide, 6. 855 

iododinitrate, 3. 433 

iodonitrate, 8. 468 

iodosesquinitrate, 8. 433 

iodotetranitrate, 8. 469 

iridium alloy, 16. 760 

iron alloys, 18. 639 

< copper alloys, 18. 540 

nickel alloys, 15. 313 

selenide, 10. 800 

isotetrahydroborododecatungstate, 5. 

110 

jamesonite, 9 . 554 

lanthanum tungstate, 11. 791 

lead henasulphotetrantimonite, 9 . 552 

motasulphoantimonite, 9 . 651 

orthosulphobismuthito, 9 . 695 

pyrosulphobisrimthite, 9 . 694 

— sulphide, 7. 796 

sulphoctoantimonite, 9 . 561 

lithium dithiosulphate, 10. 537 

nitrite, 8. 484 

orthosulphoantirnonite, 9 . 642 

luteodivanadatodiphosphate, 9 . 828 

magnesium alloys, 4 . 669 

nitrite, 8. 489 

manganate, 12. 288 

manganese alloys, 12. 204 

aluminium alloys, 12. 215 

manganic dodecamolybdate, 11. 602 

pentafluoride, 12. 346 

pyrophosphate, 12. 463 

manganiferous ores, 12. 150 

manganite, 12. 242 

mercuric dichlorodiiodide, 4. 938 

nitrate, 4 . 995 

oxynitrate, 4 . 995, 998 

oxysnljihate, 4 . 976, 995 

sulphate, 4 . 995 

sulphatochlorido, 4 . 995 

sulphite, 10. 300 

totraiodide, 4 . 932, 937 

morcuride, 4 . 1026 

mercurous phosphate, 4 . 1002 

metaborate, 5. 85 

metacolumbate, 9 . 865 

metallic precipitation, 8. 318 

metantimonate, 9 . 454 

metaplumbate, 7. 698 

metarsenate, 9 . 164 

metasilicate, 6. 345 

metasulpharsenatoxymolybdate, 9.332 

metasulpharsenite, 9 . 296 

metasulphoantimonite, 9 . 639 

metasulphobismuthite, 9 . 691 

metasulphosilicate, 6. 987 

metatetrarsenite, 9 . 123 

metatungstate, 11. 825 

metavanadate, 9 . 768 
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Silver mock, 4 . 400 

molybdate, 11. 669 

molybdenum alloys, 11. 622 

monamidodiphosphate, 8. 710 

monamidophosphate, 8. 706 

monammino-hydroxide, 8. 380 

monamminonitrate, 8. 477 

monarsenide, 9 . 66 

monophosphide, 8. 840 

monotelluride, 11. 44 

monothiophosphate, 8. 1069 

monoxide, 8. 368, 371 

naphelite, 6. 670 

native, 8. 299 

natrolite, 6. 683 

Nevada, 15. 208 

new, 15. 208 

nickel alloys, 15. 202 

copper alloys, 15. 203 

gold alloys, 15. 205 

zinc alloys, 15. 222 

nitrate, 1. 621 ; 3. 469 

ammonium, 8. 479 

csesium, 8. 481 

complex, 8. 477 

cupric, 8. 481 

double, 8. 477 

electrolysis, 1. 962 

lithium, 8. 479 

potassium, 8. 480 

properties, chemical, 8. 465, 466 

physical, 3. 460 

rubidium, 8. 481 

nitratoantimonide, 3. 472 

nitratoarsenate, 9 . 1 64 

nitratoarsonide, 8. 476 ; 9. 65 

nitratocarbido, 5. 855 

nitratochabazite, 6. 733 

nitritoperosmitc, 15. 728 

nitratophosphide, 8. 470 ; 8. 840 

nitratoplumbite, 7. 866 

- — nitratosilicide, 6. 1 74 

nitratotellurate, 11. 119 

nitride, 8. 381 ; 8. 101 

nitrilodiphosphate, 8. 714 

nitrite, S, 490 

a-, 8, 481 

i3-, 8. 481 

nitritosulphamide, 8. 660 

nitrohydroxy laminate, 8. 305 

nitrosyl, 8. 412 

occurrence, 8. 298 

octamminochloroplatinate, 16. 327 

octopermanganite, 12. 276 

octovanadatohexadecatungstate, 9 . 

786 

ore, black, 8. 300 

brittle, 8. 300 ; 9. 640 

dark red, 8. 300 

light red, 8. 300 

orthoarsenate, 9 . 163 

colloidal, 9 . 163 

orthoarsenite, 9 . 122 

orthododecacolumbate, 9 . 865 

orthohexatantalate, 9 . 902 

orthophosphate, 8. 485 

colloidal, A 486 

orthosulpharsenate, 9 . 319 

orthosulpharsenite, 9 . 293, 294 

orthosulphoantimonate, 9 . 674 


Silver orthosulphoantimonite, 9 . 637 

orthosulphodisilicate, 6. 987 

orthotellurate, 11. 93 

orthovanadate, 9 . 768 

osmiamate, 15. 728 

osmic sulphide, 10. 324 

osmium alloy, 15. 697 

osmyl oxynitrite, 15. 729 

oxide, 3. 371 

colloidal, 8. 372 

properties, chemical, 8. 375 

physical, 3. 373 

oxybromide, 8. 423 

oxyditellurate, 11. 93 

trihydrate, 11. 93 

— — oxyfluoride, 3. 387 

oxyiodoaluminate, 5. 329 

palladium alloys, 15. 644 

, see Palladium 

copjjer alloys, 15. 646 

palladous tetranitrite, 8. 514 

paratetrarsenate, 9 . 164 

paratmigstate, 11. 818 

octocosihydrate, 11. 818 

octohydrato, 11. 818 

pectolite, 6. 368 

j)entabromoplumbite, 7. 753 

pentachlorohydroxyporrhodito, 15. 

578 

pentachloropicolinoiridate, 15. 768 

pentachloropyridinodiamrninoperiri- 

dite, 15. 766 

pentachloropyridinoiridato, 15. 768 

pentachlorop 3 Tidinoperiridite, 15. 766 

— — pontachlorothallate, 5. 446 

pentafluoferrate, 14. 8 

pentahydroxychloroplatinato, 16. 333 

jientaniminotetraiodoplumbite, 7. 777 

pentamolybdato, 11. 594 

pentoxyoctosulphodiaiitimonate, 9 . 

579 

perborate, 5. 120 

perbromide, 3. 423 

perchlorate, 2. 399 

ammino-, 2. 399 

- — — perchloratocarbide, 5. 855 

percylite, 7. 742 

perdisulphate, 10. 478 

perdi tungstate, 11. 836 

periodates, 2. 410, 411, 412 

permanganate, 12. 332 

pennanganite, 12. 276 

permeability to oxygen, 1. 371 

permolybdate, 11. 008 

permonosulphomolybdate, 11. 653 

pemitrate, 8. 384 

peroxide, 3. 368, 383 

I>eroxyfluoride, 3. 387 

peroxynitrate, 3. 482, 484 

peroxysulphate, 8. 482, 484 

perrhenate, 12. 477 

persulphate, 10. 478 

Peru, 15. 209 

pervanadate, 9 . 796 

phosphates, 3. 485 

phosphatocarbide, 5. 855 

phosphatodecamolybdate, 11. 665 

phosphatodecatungstate, 11. 867, 870 

phosphato^odecamolybdate, 11. 663 

phosphatoenneatungstate, 11. 871 
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Silver phosphatohemiheptadecsamolybdate, 

11. 667 

phosphatohemiheptatimgstate, 11. 

872, 873 

phosphatohemipentamolybdate, 11. 

669 

phosphatohenamolybdate, 11. 664 

phosphatohexatungstate, 11. 872 

phosphide, 8. 840 

phosphite, 8. 914 

plating, 8. 359 

platinic hydroxytriamidodiammino- 

chloride, 16. 308 

hydroxytriamidodiamminohy- 

droxide, 16. 245 

cositungstate, 11. 803 

molybdate, 11. 676 

platinosic sulphate, 16. 403 

platinous cw-sulphitodiamminosul- 

phite, 10. 321 

-sulphitodiamminosulphite, 

10. 321 

platinum alloys, 16. 197 

aluminixim alloy, 16. 210 

chromium alloys, 16. 216 

cobalt alloys, 16. 219 

copper alloys, 16. 201 

zinc alloy, 16. 207 

gold alloys, lA 205 

aluminium alloy, 16. 210 

copper alloys, 16. 205 

iron alloys, 16. 219 

manganese alloys, 16. 216 

mercury alloys, 16. 209 

nickel alloys, 16. 220 

chromium alloy, 16. 220 

— t tin alloy, 16. 220 

oxychloride, 16. 336 

thallium alloy, 16. 211 

plumbite, 7. 668 

I)otassium amide, 8. 259 

amidosulphonate. 8. 642 

amminoctothiosulphate, 10. 639 

chromidodecamolybdate, 11. 601 

hyi3onitritosulphate, 8. 690 

nitrite, 8. 484 

octothiosulphate, 10. 539 

orthosulphoantimonite, 9 . 642 

silicododecamolybdate, 6. 870 

sulphite, 10. 280 

tetrathiosulphate, 10. 539 

triamminothiosulphato, 10. 539 

potosi, 15. 208 

praeseodymium txmgstate, 11. 791 

properties, chemical, 3. 342 

physical, 3. 321 

purification, 3. 314 

Richards and Wells’ process, 3. 

308 

Stas’ process, 3. 308 

purple, 7. 418 

pyridinopermanganates, 12. 333 

pyrites, 14. 167, 193 

pyroarsenite, 9 . 123 

pyrometaphosphate, 3. 490 

pyrophosphate, 3. 487 

sodium, 8. 488 

pyrosulpharsenatoxymplybdate, 9 . 331 

pyroBulpharsenite, 9 . 296 

pyrosulphate, 10. 446 


Silver pyxotellurite, 11. 80 

pyrovanadate, 9 . 768 

quadrantoxide, 3. 368 

refined, 3. 368 

refining, 3. 308 

rhenate, 12. 478 

rhodium alloys, 16. 664 

chloride, 15. 679 

rubidium amminodithiosulphate, 10. 

539 

amminoheptathiosulphate, 10. 

539 

cobaltic hexanitrites, 8. 604 

trithiosulphate, 10. 639 

ruby, 8. 300 

ruthenate, 15. 618 

ruthenium alloy, 15. 610 

saltpetre, 3. 469 

scolecite, 6. 760 

I selenate, 10. 861 

selenide, 10. 771 

selenite, 10. 824 

selenoantimonate, 10. 876 

selenosulphide, 10. 773 

separation from compounds, 3. 314 

sesquiamminobromide, 3. 422 

sesquiamminochloride, 8. 400 

sesquiamminoiodide, 8. 435 

sesquioxido, 3. 368, 385 

silicate, 6. 344 

silicates, 6. 340 

silicide, 6. 174 

sodium alloy, 8. 671 

chlorosulphite, 10. 280 

cuprous hexamminoctothiosul- 

phate, 10. 539 

dithionate, 10. 688 

enneathiosulphateacetylide, 10. 

540 

henathiosulphate acetylide, 10. 

540 

heptathiosulphate, 10. 638 

monamminothiosulphate, 10. 538 

nitrite, 8. 484 

orthosulphoantimonite, 9 . 542 

sulphite, 10. 280 

tetrathiosulphate, 10. 638 

tridecasulphito, 10. 280 

trithiosulphate, 10. 538 

dihydrate, 10. 638 

monohydrate, 10. 638 

solubility of hydrogen, 1. 305, 306 

spitting, 3. 342 

standa^, 8. 368 

stannate (a-)» 7. 418 

iP'h 7. 418 

heptahydrate, 7. 418 

trihydrate, 7. 418 

sterling, 8. 358 

strontium chloride, 8. 720 

dithiosulphate, 10. 646 

nitrite, 8. 488 

subbromide, 3. 423 

subchloride, 8. 391, 409 

subchromate, 11. 263 

subfiuoride, A 386 

subiodide, 8. 436 

submolybdate, 11. 669 

subnitrate, 8. 467 

suboxide, 8. 368 
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Silver subsulphide, 3. 440 

subtimgstate, 11. 782 

sulfochlorure, 8. 401 

sulphamide, A 662 

sulpharsenatosulphomolybdate, 9. 323 

sulphatarsenate, 9 . 334 

sulphate, 8. 460 

lithium, 8. 464 

potassium, 8. 454 

sulphatocarbide, 6. 855 

sulphatoperiridiie, 16. 784 

sulphatostannate, 7. 479 

sulphide, 1. 620 ; 8. 438 

antimonial, 9 . 642 

copper, 8. 447 

potaasium, 3. 447 

properties, chemical, 8. 442 

physical, 8. 441 

sodium, 8. 447 

sulphimide, 8. 664 

sulphite, 10. 279 . 

sulphoantimoniobismuthite, 9 . 692 

sulphoantirnonites, 9 . 637 

sulphochromite, 11. 432 

sulphogermanate, 7. 254, 275 

sulphohypobismuthite, 9 . 684 

sulphoindate, 5. 404 

sulphomolybdate, 11. 652 

sulphopalladate, 15. 683 

sulphopalladito, 15. 682 

suljjhoselenido, 10. 919 

sulphostannate, 7. 254 

sulphotellurite, 11. 113 

sulphotollurobismuthito, 11. 62 

sulphotungstate, 11. 859 

iollurate, 11. 92 

dihydrate, 11. 93 

telluride, 11. 5 

tellurite, 11. 79 

telluroargontato, 8. 150 

tetrabromoalumiiiate, 5. 326 

tetrachloroalurainate, 5. 322 

tetrachlorobispyridinoperiridite, 15. 

766 

tetraOuodioxy tungstate, 11. 839 

tetrahydrodiarsenitotetratriconti- 

molybdate, 9 . 131 

tetrahydrorthotellurate, 11. 93 

tetrahydroxydichloroplatinato, 16. 334 

tetraiodoplumbite, 7. 777 

tetramminocarbonate, 8. 458 

tetramminochloroplatinate, 16. 327 

tetramminochloroplatinite, 16. 282 

tetramminochromate, 11. 266 

tetramminodithionate, 10. 688 

tetrammino-orthophosphate, 8. 487 

tetramminopyroarsenite, 9 . 123 

tetramminorthoarsenate, 9 . 164 

tetramminoselenate, 10. 861 

tetramminoselenite, 10. 824 

tetramminosulphite, 10. 280 

tetramminotungstate, 11. 783 

tetramolybdate, 11. 693 

tetranitritodiamminooobaltiate, 8. 610 

tetranitritodibromoplatinate, 16. 382 

tetraphosphate, 8. 489 

tetrarsenide, 9 . 66 

tetratellurate, 11. 93 

tetrathionate, 10. 618 

tetratritamerouride, 4. 1026 


Silver tetravanadatohoxatungstates, 9 . 786 

tetritastannide, 7. 369 

tetritatelluride, 11. 44 

tetritoxido, 8. 368 

thallium cobaltic hexanitrites, 8. 504 

lead motasulpharsenite, 9 . 301 

thallous sulphide, 5. 463 

thioaurite, 3. 612, 614 

thiocarbonate, 6. 125 

thiocyanatodinitrate, 8. 469 

thiohypophosphate, 8. 1063 

thiophosphate, 8. 1065 

thiophosphite, 8. 1062 

thiopyrophosphate, 8. 1070 

thiopyrophosphite, 8. 1063 

thiosulphate, 10. 636 

thomsonite, 6. 683, 711 

thoridodecamolybdate, 11. 601 

thorium nitrate, 7. 251 

tin alloys, 7. 368 

trialuminido, 5. 232 

triamidodiphosphate, 8. 712 

triamminobromide, 3. 422 

triamminochloride, 3. 400 

triamminochloroplatinito, 16. 282 

triamminonitrate, 3. 479 

triamminonitrite, 8. 483 

triamrninopermanganate, 12. 333 

tribromoarsenite, 9 . 249 

trichloroplatinito, 16. 282 

trihemimercuride, 4 . 1024 

triimidotetraphosj^hate, 8. 715 

triiodido, 3. 435 

triiodoplumbito, 7. 777 

trimotaphosphate, 3. 489 

trirnetaphosphirnate, 8. 717 

trinitratoantiinonide, 9 . 405 

trinitratophosphido, 8. 817 

triphosphate, 3. 490 

triselenitodecamolybdato, 10. 836 

trisulphorthosulphoantimonite, 9 . 

540 

iritarnercurhie, 4 . 1024 

tritantimonide, 9 . 404 

tritarsenide, 9 . 64 

tritastannido, 7. 368 

trithionate, 10. 609 

trithiophosphate, 8. 1067 

tungstate, 11. 783 

ultramarine, 6. 589 

ultramarines, 6. 683 

ultraphosphates, 3. 490 

uranate, 12. 63 

— — uranyl carbonate, 12. 115 

chromate, 11. 308 

nitrate, 12. 126 

valency, 3. 363 

vanadide, 9 . 733 

Virginia, 15. 208 

voltameter, 1 . 964 

World's production, 3. 299 

X-radiogram, 1. 641 

zinc alloys, 4 . 681 

iodoazido, 8. 337 

sulphide, 4 . 604 

zincide, 4 . 681 

zirconium, 7. 116 

(di)8ilvor poteissium trihydroxydiamido- 
phosphate, 8. 704 

sodium imidodisulphonate, 8. 653 
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(hepta)silver tetrasulphuryltrimidodiamide, 
8. 666 

(hexa)Bilver tetrasuliJhuryltrimidodiamide, 
8. 666 

trimetaphosphimate. 8. 717 

(octo)8ilver hexasulphosilicate, 6. 987 

silicododecamolybdate, 6. 868 

silicododecatungstate, 6. 877 

tetrametaphosphimate, 8. 718 

(penta)silver diammonium tetrasulphuryl- 
triimidodiamide, 8. 666 

trihydroxydiamidophosphate, 8. 706 

( tetra)silver hydrotrihydroxy diamidophos- 
phate, 8. 704 

imidodiphosphato, 8. 713 

tetrahydrosilicododecarnolybdate, 6. 

870 

— totrahydrosilioododeoatungstate, 6. 

877 

tetrametaphosphimate, 8. 718 

trihydioxydiamidophosphate, 8. 705 

(tri)silver ammonium trisulphuryldiimido- 
diamide, 8. 666 

imidodiphosphate, 8. 713 

imidodisulphinite, 8. 646 

imidodisulphonate, 8. 663 

pentahydrosilicododecamolybdate, 6. 

870 

triamidodiphosphate, 8. 712 

trihydroxydiamidophosphate, 8. 704 

trimetaphosphimate, 8. 7 1 7 

Silverine, 16. 210 

Silvering of mirrors, 8. 359 

Silverite, 15. 208 

Silveroid, 15. 208 

Silverstrite, 8. 131 

Silvialite, 6. 764 

Similor, 4 . 67 

Simlaite, 6. 473 

Simonyite, 4 . 252, 326 

Simonytes potassium sodium, 4 . 342 

Sincosite, 9 . 826 

Sines, Law of, 1. 670 

Singles, 9 . 350 

Sinopische Earth, 6. 472 

Sinopite, 6. 472 

Sinopsis, 6. 472 

Sinter calcareous, 3. 814 

siliceous, 6. 141 

Siphylite, 9 . 904 
Sipilite, 7. 186 

Sipylite, 4 . 206; 5 . 517; 7 . 100; 9 . 839; 

12. 6 

Sirium, 5. 504 

Sismondine, 6. 620 

Sismondite, 6. 620 

Sitaparite, 12. 150, 280, 531 

Size of molecules, 1. 752, 755 

Sj6grufvite, 12. 531 

Sjogrufvite, 9 . 228 

Skeleton crystals, 12. 886 

Skemmatite, 12. 150, 266, 531 ; 18. 816, 923 

Skidrl, 6. 740 

Skiorl, 6. 821 

Sklerokles, 9 . 300 

Sklodoskite, 6. 883 

Sklodowskite, 12. 5, 52 

Skorl, 6 . 821 

SkogbOlite, 9 . 839, 909 

Skotiolite, 6 . 908 


Skutterudite, 9 . 4, 78 ; 14 . 424 
Slag, 12 . 592 

wool, 12 . 592 

Slaked lime, 8. 673 
Slate spar, 8. 814 

talcose, 6. 430 

Slavikite, 12 . 631 ; 14 . 328, 346 

Slime, 3. 27 

Slip-bands, 12. 895 

Sluice, 3. 496 

Smallite, 9 . 4 

Smalt, 6 . 933 ; 14 . 420, 519 

blue. 8. 274 

native, 8. 274 

natural, 5. 370 

Smaltite, 7. 897 ; 9 . 76 ; 14 . 424 ; 15 . 6 

Smaragd, 6. 803 

Smaragdite, 6. 822 

Smaragdochalcite, 6. 342 

Smaragdus, 4 . 204 

Smectis, 6. 496 

Smectite, 6. 495, 496 

Smee’s cell, 1 . 1028 

Smelter’s smoko, 7. 503 

Smoltine, 9 . 76 

Smelting copper ores, 8. 23 

blast-furnace. 3. 23 

electrothermic, 8. 23 

pyritic, 8. 23 

reverberatory, 3. 23 

roaster, 3. 25 

Smergel, 5 . 247 
Smidosjern, 12 . 709 
Smirgel, 6. 247 
Smiris, 5 . 247 
Smith ore, 12 . 531 

Smithsonite, 4 . 642 ; 6 . 442 ; 12 . 160 

Smithy scale, 13 . 734 

Smoke, 18 . 613 

Smokeless powders, 2 . 829 

Snarumite, 6. 396 

Snellziinder, 8. 1059 

Snow, 1. 464 

white, 4 . 507 

Soamine, 9 . 40 

Soap mountain, 6. 432 

Soapstone, 6. 427, 430, 432 

Sobralite, 6. 910 

Society of Rosicrucians, 11. 4 

Royal, 1 . 6 

Soda, 2 . 421 

alicanto, 2. 713 

alum, 5. 342 

anorthite, 6. 698 

berzeliite, 9 . 222 ; 12 . 150 

Bordeaux, 8. 267 

caporcianite, 6. 740 

Cartagena, 2. 713 

glauconite, 6. 920 

hornblende, 6. 916 

leucite, 6. 647, 648, 649 

lime, 8. 685 

Malaga, 2. 713 

mesolite, 8. 652 

mesotype, 6. 662 

mica, 6. 608 

microclines, 6. 669 

richterite, 6. 916 

spodumene, 6. 643, 693 

thomsonite, 6. 710, 711 
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Sodaite, 6. 762 
Sodalite, 2. 15 ; 6. 680, 682 

acetato-, 6. 683 

arsenato-, 6. 683, 836 

arsenito-, 6. 683, 836 

borato-, 6. 683 

bromato-, 6. 583 

bromo-, 6. 683 

calcium, 6. 583 

bromo-, 6. 583 

chlorato-, 6. 683 

chromato-, 6. 683, 866 

format©-, 6. 683 

hydroxy-, 6. 583 

hyposulphito-, 6. 683 

iodato-, 6. 683 

iodo-, 6. 683 

lead sulpho-, 6. 583 

lithia, 6. 683 

bromo-, 6. 583 

sulpho-, 6. 683 

magnesia, 6. 583 

rnetasilicato-, 6. 683 

molybdato-, 6. 583, 871 

nitrato-, 6. 683 

oxalato-, 6. 583 

I^erchlorato-, 6. 583 

phosphate-, 6. 583 

potash, 6. 583 

molybdato-, 6. 583 

phosphato, 6. 583 

sulphato-, 6. 583 

sulpho-, 6. 583 

selenato-, 6. 583 

selenito-, 6. 583 

silver sulpho-, 6. 583 

strontia, 6. 583 

sulphite-, 6. 583 

sulphohydrosulpho-, 6, 583 

tin sulpho-, 6. 683 

tungst^to-, 6. 583 

vanadate-, 6. 583 

8odamide, 8. 253 
Sodammonium, 8. 244 
Soddite, 6. 883 ; 12. 6, 52 
Sodii hypophosphis, 8. 880 
Sodiophosphine, 8. 816 
Sodium, 11. 78 
a-, 2. 458 

a-cupricarbonate, 8. 277 

jS-oupricarbonate, 3 . 277 

acetylene carbide, 6. 847, 849 

action on water, 1. 135 

allylenide, 5. 860 

aluminate, 5. 288 

aluminium alloys, 6. 229 

amide, 8. 262 

arsenitosilicate, 6. 836 

carbonate, 6. 359 

chlorotriorthosilicate, 6. 582 

chromatosilicate, 6. 866 

dimetasilicate, 6. 643, 644, 645 

dodecamolybdate, 11. 699 

fluoarsenate, 9. 269 

hydrocarbonatotriorthosilicate, 

6. 580 

hydroirimotasilicate, 6. 661 

hydroxyorthosilicate, 6. 574 

hydroxysulphate, 5. 363 

orthosilicate, 6. 670 
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Sodium aluminium orthosilicato hydrated, 
6. 573 

phosphate, 5. 367 

pyrophosphate, 6. 367 

selenate, 10. 869 

silicomolybdate, 6. 871 

sulphate, 5. 342 

sulphato triorthosilicate, 6. 584 

triorthoarsenato, 9 . 186 

trisulphotriorthosilioate, 6. 587 

aluminium vanadatotungstate, 9 . 787 

aluminorthosilicato, 6. 570 

aluminylorthotrisilicato, 6. 751 

alunite, 6. 363 

amalgam, action on water, 1. 135 

amalgams, 4. 1013 

amide, 8. 253 

amidoaluminate, 5. 212 ; 8. 262 

amidohexaimidohoptaphosphate, 8.720 

amidoheximidoheptaphosphate, 8-716 

amidoperoxide, 8. 255 

amidosulphonate, 8. 641 

ammine, 8. 244 

amminoarsenide, 9 . 62 

amminomonoxido, 8. 245 

ammoniomolybdite, 8. 267 

ammonium arsenate, 9 . 173 

bismuth nitratonitrite, 8. 500 

chromate, 11. 249 

cuprous hexamminoctothiosul- 

phate, 10. 633 

decatungstate, 11. 831 

3 : 1 -decatungstate, 11. 831 

dimetaphosphate, 2. 877 

gold pyrophosphatohemihena- 

molybdate, 11. 671 

hexadecatungstate, 11. 832 

hexanitritobismuthite, 8. 500 

hydroarsonate, 9 . 156 

hydrorthophosphate, 2. 874 

hydrosulphite, 10. 270 

iridium disulphate, 15. 786 

magnesium j)yrophosphate, 4. 

394 

manganese pyrophosphate tung- 
state, 11. 874 

manganic tridecamolybdate, 11. 

602 

manganous pyrophosphate, 12. 

457 

1 ; 3-metatungstate, 11. 824 

nitratoimidodisulphonate, 8. 651 

octotungstate, 11. 830 

orthophosphates, 2. 875 

ortihosulpharsenate, 9 . 317 

1 ; 3-paratung8tato, 11. 816 

3 : 2-parat\mgstate, 11. 816 

4 : l-paratungstate, 11. 816 

heptahydrate, 11. 816 

pentahydrate, 11. 816 

tridecahydrate, 11. 816 

3 : 2-i)entadecatungstate, 11. 832 

4 ; 2-pentado(!atungstate, 11. 832 

pentametaphosphate, 2. 877 ; 8. 

988 

phosphatohemiheptadecamolyb- 

date, 11. 667 

phosphatomolybdate. 11. 663 

pyrophosphate, 2. 876 

pyrophosphatotungstato, 11. 874 
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Sodium ctmmonium sesquiphosphate, 2. 876 

sulphate, 2. 706 

sulphite, 10. 270 

tetravanadatohexamolybdato, 0. 

784 

tetreroctocolumbate, 9 . 865 

totrerotetradeoavanadate, 9 . 766 

trihydrodiorthoarsenate, 9 . 163 

triterodecavanadate, 9 . 766 

ammonoaluminate, 8. 262 

and potassium chlorosulphate, 2. 691 

sulphates and chlorides, 

crystallization, 2. 689 

anhydro-iodate, 2. 337 

antimonatotriiodobromide, 9 . 612 

antimonide, 9 . 402 

antimonious thiosulphate, 10. 563 

antimonysulphate, 9 . 682 

antimonyl tetrafluoride, 9 . 503 

aquochloroperiridite, 15. 766 

aquodisulphitotriamminocobaltate, 

10. 318 

dihydrate, 10. 318 

hoxahydrate, 10. 318 

trihydrate, 10. 318 

aquopentahypophosphitoferrate, 8. 889 

aquopentasulphitosmate, 10. 326 

argentioiodides, 3. 433 

arsenatodioxydichromate, 9 . 204 

arsenatododecavanadatododecamolyb- 

date, 9 . 202 

arsenatohexavanadatopentadeca- 

molybdate, 9 . 202 

arsenatotellurate, 11. 96 

arsenatotrirnolybdate, 9 . 209 

arsenic bromoazide, 8. 337 

— - arsenious hyposulphite, 10. 183 

thiosulphate, 10. 652 

arsenitotungstate, 9 . 132 

arsenoctoazidotribromide, 9 . 248 

arsenoctoazidotrichloride, 9 . 242 

arsenoctoazidotriiodide, 9 . 253 

arsenohyposulphite, 9. 160 

arsenothiosulphate, 10. 562 

at. wt., 2. 470 

aurate, 3. 684 

auric sulphite, 10. 281 

auroaurichloride, 3. 689 

aurochloride, 3. 589 

aurous disulphite, 10. 280 

di thiosulphate, 10. 540 

dihydrate, 10. 641 

pentahydrate, 10. 641 

heptathiosulphate, 10. 641 

autimite, 12. 135 

azide, 8. 346 

azidodithiocarbonate, 8. 338 

j9-, 2. 468 

barium arsenate, 9. 173 

calcium carbonate, 3. 846 

carbonate, 3. 845 

— chloride, 3. 720 

cobalt nitrite, 8. 605 

dithionate, 10. 691 

fluoride, 3. 696 

heptasulphate, 3. 806 

— hydroxynitrilodisulphonate, 8. 

677 

imidodisulphonate, 8. 665 

nitrilotrisulphonate, 8. 669 


Sodium barium oxysulphopentarsenate, 9 . 
330 

paratimgstate, 11. 818 

phosphate, 3. 878 

decahydrated, 3. 878 

phosphatododecatungstate, 11, 

867 

pyrophosphate, 3. 892 

silicate, 6. 371 

silicotitanate, 7. 64 

titanyl mesodisilicate, 6. 844 

trimetaphosphate, 3. 894 

trioxysulpharsenate, 9 . 329 

benzylsulphinate, 10. 163 

beryllate, 4 . 228 

beryllium ammonium orthophosphate, 

4 . 247 

fluoride, 4 . 230 

hydromesotrisilicate, 6. 381 

hydrosulphate, 4 . 241 

orthophosphate, 4 . 246 

oxydiorthoarsenate, 9 . 175 

pyrophosphate, 4 . 247 

silicate, 6. 382 

sulphate, 4 . 241 

biborate, 6. 68 

cw-bischrornatocobaltiato, 11. 311 

^mns-bischromatotetrarnminocobalti- 

ate, 11. 311 

bismuth p 5 rrophosphate, 9 . 712 

thiosulphate, 10. 653 

bismuthato, 9 . 668 

borate basic, 5. 66 

boratofluoride, 5. 124 

boride, 5. 23 

borodimetasilicate, 6. 448 

borosilicate, 6. 448 

borylphosphate, 5. 147 

borylsulphate, 6. 146 

bromate, 2. 330 

bromide, 2. 677 

properties, chemical, 2. 586 

physical, 2. 579 

bromoamate, 3. 607 

bromobisarsonite, 9. 256 

bromoiridate, 15. 776 

bromopalladite, 15. 677 

bromoperiridite, 15. 775 

bromoplatinate, 16. 378 

hexahydrate, 16. 378 

bromosmate, 15. 723 

bromostannate, 7. 456 

brownish-red rhodium sulphite, 10. 326 

cadmiate, 4 . 630 

cadmide, 4 . 667 

cadmium alloys, 4. 667 

bromide, 4 . 572 

diorthoarsenate, 9 . 183 

dithiosulphate, 10. 647 

hyposulphite, 10. 183 

mercuride, 4 . 1039 

paratungstate, 11. 819 

persulphate, 10. 479 

phosphate, 4 . 661 

pyrophosphate, 4 . 662 

— sulphate, 4. 637 

dihydrated, 4 . 637 

sulphide, 4 . 604 

sulphite, 10. 287 

tetrachloride, 4 . 664 
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Sodium cadmium tetraiodide, 4. 583 

tetrametaphosphate, 4. 664 

trimetaphosphate, 4. 663 

triphosphate, 4. 664 

trispjo'oaTsenate, 9 . 183 

calcium aluminium sulphatotriortho- 

silicate, 6. 584 

and aluminium fluorides, 6, 308 

arsenate, 9 . 173 

carbonate, 8. 844 

copper arsenate, 9 . 174 

dihydroxy tetrasulphato, 3. 806 

dimetaphosphate, 8. 894 

disulphate, 8. 805 

ferrous tetrantimonate, 9 . 461 

fluozirconatosilicate, 6. 857 

hoxafluoaluminate hydrated, 5. 

709 

hexainetaphosphato, 3. 895 

hexarsenate, 9 . 173 

hydrotrimetasilicate, 6. 367 

irnidodisxilphonate, 8. 654 

magnesium fluoaluminate, 5. 309 

manganese hydrotrimetasilicate, 

6. 900 

manganous ferrous phosphate, 

12. 455 

nitratodithiosulphate, 10. 544 

octoxyfluodicolumbato, 9 . 877 

orthopertantalate, 9 . 914 

paratungstate, 11. 818 

pentabromide, 8. 732 

pentarnetasilicate, 6. 366 

{^ntasulphate, 8. 804 

perorthocolumbate, 9 . 870 

phosphate, 8. 878 

pyroantirnonate, 9 . 455 

pyrophosphate, 8. 892 

solenate, 10. 862 

sili<?atozirconatocolumbates, 9 . 

867 

totrasulphate, 8. 805 

thiosulphate, 10. 544 

titanium orthosilicate, 6. 844 

zirconatosilicate, 6. 858 

titanosilicate, 6. 843 

trihydroxyzirconatoinetasilicate , 

6. 856 

trimetaphosphate, 3. 894 

trisulphate, 8. 805 

zirconatometasilicate, 6. 857 

zirconium chlorotrimeso trisili- 
cate, 6. 857 

chlorotriorthosilicate, 6. 857 

columbatosilicate, 6, 858 

carbamate, 2. 796 

carbide, 5. 846, 847 

carbonate a-heptahydrate, 2. 753 

jS-heptahj^drate, 8. 753 

ammonia process, 2. 737 

and hydrogen, 1. 303 

hydrates, 2. 751 

in plant ashes, 2. 713 

Ijeblanc's process, 2. 728 

origin natural, 2. 712 

preparation, 2. 713 

properties, ^emical, 2. 767 

physical, 2. 747 

puriflcation, 2. 724 

Solvay’s process, 2. 737 


Sodium carbonatophosphate, 2. 851 ; 8. 948 

carbonatostannite, 7. 480 

carbonyl, 5. 951 

carnotite, 9 . 788 

ceric dodecamolybdate, 11. 600 

sulphate, 5. 662 

ceridecarnolybdate, 11. 598 

cerium alloys, 5. 605 

phosphatosilicate, 6. 835 

cerous carbonate, 6. 665 

(di) hexasulphate, 5. 657 

nitrate, 5. 670 

orthophosphate, 5. 675 

pyrophosphate, 5. 675 

sulphate, 5. 657 

sulphite, 10. 302 

(tetra) enneasulphate, 5, 657 

tungstate, 11. 790 

chabazite, 6. 733 

chlorate, 2. 325 

X-radiogram, 1. 642 

chloride, 13. 616 

ammino-, 2. 554 

and hydrogen, 1. 303 

potassium sulphate : crystal- 

lizate, 2. 689 

BaCla-KCl, 3. 720 

BaCl^-SrCla, 3. 720 

CuClg-BaCla-HaO. 3. 716, 720 

hydrated, 2. 542, 553 

KCl-CaCla, 3. 720 

mol. wt., 2. 555 

occurrence, 2. 522 

preparation, 2. 528 

j)roporties, chemical, 2. 552 

physical, 2. 529 

purification, 2. 527 

separation from brine, 2. 525 

sea- water, 2. 525 

SrCla-KCl,' 3. 720 

X-radiogram, 1. 636 

chlorite, 2. 283 

chloroaurates, 3. 593 

chloroaurites, 3. 589 

chlorochabazite, 6. 733 

chlorochromate, 11. 397 

chlorocuprocuprate, 3. 184 

chloroiodide, 2. 61 1 

chloroiridate, 15. 769, 771 

hexahydrate, 15. 771 

chloropalladite, 15. 670 

rhloropentasulphitosmate, 10. 325 ; 15. 

726 

chloroperiridito, 15. 764 

dihydrate, 15. 764 

a-dihydrato, 15. 765 

/5-dihydrate, 15. 765 

dodecahydrate, 15. 764 

o-dodecahydrate, 15. 765 

jS-dodecahydrate, 15. 765 

chloroperrhodite, 15. 579 

chloroperruthenite, 15. 531 

chloropertitanate, 7. 83 

chloroplatinate, 16. 324 

hexahydrate, 16. 324 

chloroplatinite, 16. 281 

tetridiydrate, 16. 281 

chloroplumbito, 7. 727 

chlorop 5 rrosulphonate, 10. 681 

chlororuthenate, 15. 535 
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Sodiiim chlorosmate, 15. 720 

cklorostannate, 7. 448 

chlorosulphonate, 10. 688 

chlorotetraquodichloride, 11. 418 

chlorotrifluoantimonite, 9. 466 

chlorozirconate, 7. 145 

chromate, 11. 244 

decahydrate, 11. 246 

dihydrate, 11. 244 

hexahydrate, 11. 245 

tetrahydrate, 11. 246 

chromatosulphate, 11. 460 

chromic dimetasilicate, 6 . 914 

hexamminopyrophosphate, 11. 

482 

selenate, 10. 876 

triorthoarsenate, 9 . 204 

chromidodecamolybdate, 11. 601 

chromipyrophosphate, 11. 681 

octohydrato, 11. 481 

pentahydrate, 11. 481 

chromitetrasulphate, 11. 465 

chromium azide, 8. 354 

hexachloride, 11. 418 

pentafluoride, 11. 363 

phosphate, 11. 482 

phosphite, 8. 918 

pyrophosphate, 11. 482 

sulphate, 11. 454 

tetrachloride, 11. 418 

chromotellurate, 11. 97 

chromous carbonate, 11. 471 

decahydrate, 14. 471 

monohydrate, 11. 472 

sulphate, 11. 436 

citrate, 18. 616 

cobalt arsenate, 9 . 230 

disulphate, 14. 780 

disulphide, 14. 767 

heptathiosulphate, 10. 666 

hexarsenate, 9 . 230 

hypophosphate, 8. 939 

pentasulphide, 14. 757 

percarbonato, 14. 812 

persulphate, 10. 480 

phosphite, S. 920 

tetradecametaphosphate, 8. 990 

tetrathiosulphate, 10. 656 

trifluoride, 14. 607 

cobaltic aquopentamininopyrophos- 

phate, 14. 858 

aquopentamminotrisulphite, 10. 

316 

hexamminohexasulphate, 10. 318 

hexamminohypophosphate, 8. 

939 

hexamminopyrophosphate, 14. 

868 

hexanitrite, 8. 503 

octamminohexasulphite, 10. 318 

oxyoctonitrite, 8. 603 

pentamminotrisulphite, 10. 316 

percarbonate, 14. 820 

pyrophosphatopentamminoco- 

baltate, 14. 859 

sulphite, 10. 316 

sulphitopentamminotrisulphite, 

10. 316 

trisethylenediamineheptachlo- 

.ride, 14. 667 


Sodium cobaltite, 14. 693 

cobaltous carbonate, 14. 812 

decahydrate, 14. 812 

tetrahydrate, 14. 812 

chloride, 14. 639 

dimetaphosphate, 14. 864 

disulphate, 14. 779 

diaulphite, 10. 314 

dodecamolybdate, 11. 603 

hydrophosphate, 14. 863 

orthophosphate, 14. 862 

paramolybdate, 11. 687 

paratungstate, 11. 820 

pyrophosphate, 14. 854 

tetraiodide, 14. 741 

tetrasulphate, 14. 780 

trimolybdate, 11. 590 

triphosphate, 14. 863 

dodeoahydrate, 14. 853 

cobaltyl sulphate, 14. 790 

copper alloy, 8. 671 

arsenate, 9 . 163 

bighydrodecatetrarsenate, 9 . 1 63 

chlorotetraorthoarsonate, 9 . 263 

chromate, 11. 263 

dichlorohexaorthoarsenate, 9.263 

dihydropen tarsenate, 9 . 163 

dioxydichromate, 11. 339 

hydrobisdihydroilocapent- 

arsenate, 9 . 163 

hydroennearsenate, 9 . 163 

orthoarsenate, 9 . 162 

paratungstate, 11. 818 

tetraorthoarsenate, 9. 163 

cupric amminosulphite, 10. 279 

chlorophosphatcs, 3. 290 

dicarbonate, 3. 276 

hexametaphosphate, 3. 293 

phosphate, 3. 290 

silicate, 6. 341 

sulphate, 3. 266 

totrametaphosphate, 3. 293 

trimetaphosphate, 8. 292 

cuprite, 8. 146 

cuprosic octosulphite, 10. 278 

pentamminotetrathiosulphato, 

10. 536 

pentasulphite, 10. 278 

hexahydrate, 10. 278 

octohydrate, 10. 278 

tetramminotetrathiosulphate, 10. 

536 

dihydrate, 10. 636 

tetrasulphite, 10. 278 

cuprous bromodecathiosulphate, 10. 

633 

bromopentathiosulphate, 10. 533 

chlorodithiosulphatosulphide, 10. 

634 

chloropentathiosulphate, 10. 633 

decathiosulphate, 10. 632 

enneahydrate, 10. 632 

hemipentadecahydrate, 10. 

632 

hexahydrate, 10. 632 

octohydrate, 10. 632 

diamminodithiosulphate, 10. 632 

diohlorotrithiosulphate, 10. 633 

disulphatoctothiosulphate, 10. 

534 
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Sodium cuprous dithiocyanatopentathio- 
sulphate, 10. 533 

dithiosulphate, 10. 632 

dihydrate, 10. 632 

hemipentahydrate, 10. 632 

monohydrate, 10. 532 

dithiosulphatodisulphide, 10. 

634 

dithiosulphatosulphide, 10. 534 

dodecathiosulphate, 10. 632 

dodecahydrate, 10. 633 

ferric tetrasulphide, 14. 192 

ferrosic sulphite, 10. 312 

heptathiosulphate, 10. 632 

enneahydrate, 10. 532 

hexahydrated, 10. 532 

hydroctosulphite, 10. 276 

iodobromopentathiosulphate, 10. 

633 

octochlorotetradocathiosulphate, 

10. 533 

pentathiosulphato, 10. 631, 633 

hexahydrato, 10. 531 

octohydrate, 10. 531 

pentahydrato, 10. 531 

silver hexamminoctothiosul- 

phate, lOt 639 

sulphite, 10. 275. 276 

hemihenahydrate, 10. 275 

tetrac.hloropentathiosuljjhate, 10. 

533 

tetrathiosulphate, 10. 532 

dihydrated, 10. 632 

hexahydrato, 10. 632 

thiosulphate, 10. 630 

trithiosulphate, 10. 632 

decaborate decahydratod, 5. 77 

deeahydropentaselonitododecavana- 

date, 10. 835 

decahydrototraselonitohexavanadate, 

10. 835 

hexahydrato, 10. 835 

decamolytdato, 11. 598 

dodecahydrate, 11. 698 

henacosihydrate, 11. 598 

hexahydrato, 11. 598 

decamolybdatotrisulphite, 10. 307 

hexadecahydrato, 10. 307 

docaphosphate, 8. 991 

docaselenitotetradeca vanadate, 10. 835 

decatungstate, 11. 830 

deoavanadyl hexasulphite, 10. 305 

douterohexavauadate, 9. 763 

hexadecahydrate, 9 . 763 

octodecahydrate, 9 . 764 

deuterototravanadate, 9 . 763 

enneahydrate, 9 . 763 

pentahydrate, 9 . 763 

dialuminium dihydropentamesodisili- 

cate, 6 . 748 

orthotrisilicate, 6 . 653 

pentametasilicate, 6 . 747 

tetrametasilicate, 8. 734 

triorthosilicate, 6 . 680, 762 

dialuminyl antimonate, 9 . 456 

orthosilicate, 6 . 667 

diamidophosphate, 8. 707 

diamidotrimetaphosphimate, 8. 720 

diammonium orthoarsenate, 9 . 166 

triselenatouranate, 10. 878 


Sodium diarsenatotritungstate, 9 . 212 

diarsenitodimolybdate, 9 . 131 

diauride, 3. 572 

dibenzoyl sulphuryl hydrazide, 8. 666 

diborate, 5. 62, 67, 68 

monohydrated, 5. 66 

octohydrated, 5. 67 

tetrahydratod, 5. 67 

dicadmium trithiosulphate, 10. 647 

dicalcium decaborate hexadecahy- 

drated, 5. 93 

octohydrated, 5. 94 

dichlorodibromostannite, 7. 453 

dichlorotetrasulphitosmate, 10. 325 ; 

16. 726 

dichromate, 11. 325 

did 3 miium tungstate, 11. 791 

diferridihydrosulphatotetrasulphite, 

10. 313 

difluodithionate, 10. 699 

difluotellurate, 11. 109 

dihydroaluminoarsenate, 9 . 1 86 

dihydroantimonate, 9 . 448 

dihydroarsenato, 9 . 1 53 

dihydroarsonatomolybdato, 9 . 206 

dihydroarsenato tri molybdate, 9 . 208 

dihydrochrorniarsenate, 9 . 205 

dihydrodeuterohexavanadate, 9 . 764 

dihydroferriarsenate, 9 . 227 

dihydrohypophosphato, 8. 934 

dihydromanganidiorthophosphato, 12. 

461 

pentahydrate, 12. 461 

trihydrate, 12. 461 

dihy drophosphat ohemipentamoly b - 

date, 11. 669 

dihydrophosphate, 8. 913 

dihydropyroantimonate, 9 . 447 

dihydropyrophosphate, 2. 865 

dihydropyrophosphite, 8. 922 

dihydrorthophosphate, 2. 858 

dihydrorthoplumbate, 7. 698 

dihydrorthotellurato, 11. 89 

dihydrothoridodecamolybdate, 11. 601 

dihydrotrialuminotriorthosilicate, 6. 

608 

dihydrotrioxysulpharsenate, 9 . 328 

dihydrotriselenatouranate, 10. 878 

dihydroxydichlorostannate, 7. 448 

dihydroxytetrabromoplatinate, 16.381 

dihydroxytetrachloroplatinic acid, 16. 

334 

dihjTpovanadatodi vanadate, 9 . 793 

di-iodate, 2. 337 

diiododinitritoplatinito, 8. 522 

dilithium chloroperiridite, 15. 765 

dimercuride, 4 . 1014 

dimotaphosphate, 2. 867 ; 8. 985 

dimolybdate, 11. 581 

monohydrate, 11. 581 

dimolybditotetramolybdate, 11. 593 

dinitratobisethylthiolacetatoijlatinite, 

16. 410 

dinitrosylsulphite, 8. 434 

dioxide, 2. 487 

dicarbonate, 6. 86 

trioarbonate, 6. 86 

dioxydisulpharsenate, 9 . 329 

dioxypentasulphopyrovanadate, 9 . 818 

dioxytetrafluomolybdate, 11. 613 
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Sodium dioxytetraiodotrioarbonatotetra- 
plumbite, 7. 854 

dipentitamercuride, 4. 1014 

dipentitaplumbide, 7. 606 

dipermolybdate, 11. 607 

dipertungstate, 11. 835 

diphosphate, 2. 862 

diphosphatoctovanadatopentadeca- 

molybdate, 9. 834 

d iphosphatoc to vanadatotetradeca- 

molybdate, 9 . 834 

diphosphatodecavanadatotrideca- 

molybdate, 9 . 834 

diphosphatodistannate, 7. 482 

diphosphatododecavanadatododeca- 

molybdate, 9 . 833 

diphosphatododecavanadatoonnea- 

molybdate, 9 . 834 

diphosphatohexadecavanadatodeca- 

molybdate, 9 . 834 

diphosphatohexavanadatopentadeca- 

molybdate, 9 . 833 

diphosphatoicosivanadatoctomolyb- 

date, 9 . 834 

diphosphatostannate, 7. 482 

diphosphatotetradecavanadatohena- 

molybdate, 9 . 334 

diplatinous hexasulphoplatinate, 16. 

395 

diplumbide, 7. 607 

dipotassium cobaltic nitrite, 8. 504 

nitrilotrisulphonate, 8. 669 

diselenide, 10. 768 

diselenitopentamolybdate, 10. 837 

diselenodisulphoarsenate, 10. 921 

disilicate, 6. 336 

disilver imidodisulfjhonate, 8. 653 

distannide, 7. 346 

disulphatoaluminate, 5. 342 

hexadecahydrate, 5. 346 

hoxahydrate, 5. 352 

disulphatochromiate, 11. 454 

disulphatocuprate, 8. 256 

disulphatoindate, 5. 405 

disulphatoplumbite, 7. 821 

disulphatovanadite, 9 . 820 

disulphide, 2. 630, 632 

disulphitodiamminocobaltate, 10. 318 

m-disulphitodiethylenediaminocobalt' 

ate, 10. 317 

trihydrate, 10. 317 

cw-disulphitotetramminocobaltate, 10. 

317 

^ra/w-disulphitotetramminocobaltate, 

10. 318 

disulphopersulphate, 10. 481 

disulphuryliodide, 10. 690 

ditelluride, 11. 41 

dithioaurate, 8. 612 

dithiohydrophosphite, 8. 1063 

dithionate, 10. 583 

dihydrate, 10. 583 

dithiophosphate, 8. 1068 

ditritamercuride, 4. 1014 

ditungstate, 11. 809 

dodecahydrate, 11. 809 

hexahydrate, 11. 809 

— - diuranate, 12. 65 

hexahydrate, 12. 65 

diurcmyl pentahypophosphite, 8 . 889 


Sodium diuranyl pentahypophosphite hexa- 
hydrate, 8. 889 

trisulphite, 10. 308 

divanadatodecatungstate, 9 . 786 

divanadatohexamolybdate, 9 . 783 

divanadatopentatellurite, 11. 81 

divanadatotetradecatungstate, 9 . 786 

divanadatotetratellurite, 11. 81 

divanadatotetratungstate, 9 . 786 

divanadatotritellurite, 11. 81 

divanadyl trisulphate, 9 . 824 

docositimgstate, 11. 832 

dodecaborate, 5. 77 

dodecahydropentaselenitohexavana- 

date, 10. 835 

dodecamolybdate, 11. 599 

dodecapermanganite, 12. 275 

dodeciesmethylaminechloroplatinate, 

16. 325 

enneachlorodialuminate, 5. 322 

enneahydropentalanthanate, 6. 628 

enneai(^odiantimonite, 9 . 502 

enneaiododibismuthite, 9 . 677 

enneathionate, 10. 629 

erbium pyrophosphate, 5. 704 

tungstate, 11. 791 

ethyl sulphinate, 10. 163 

sulphoxylate, 10. 162 

ferrate, 18. 934 

ferric amminopyrophosphates, 14. 415 

bromide, 14. 125 

chloride, 14. 102 

dihydroxyp 5 nropho 8 phate, 14. 414 

dimetasilicate, 6. 913 

diorthophosphate, 14. 410 

monohydrate, 14. 410 

trihydrate, 14. 410 

fluoride, 14. 8 

hemihydrato, 14. 8 

— hydrodisulphate, 14. 345 

hydrophosphite, 8. 920 

hydroxypyrophosphate, 14. 414 

hemi trihydrate, 14. 414 

pentahydrate, 14. 414 

hydroxytetrasulphate, 14. 346 

metaphosphate, 14. 415 

oxyquinquieschromate, 11. 310 

pyroarsenato, 9 . 227 

pyrophosphate, 14. 413 

enneahydrato, 14. 413 

sulphide, 14. 183 

triorthophosphate, 14. 410 

triphosphate, 14. 415 

trisulphate, 14. 346 

ferrisulphatoBulphite, 10. 313 

ferrite, 18. 906 

ferrodinitrothiosulphate, 8. 442 

ferroheptanitrosyltrisulphide, 8. 441 

ferrohexanitrosylthiocarbonate, 8 . 441 

ferronitrosyltrisulphide, 8. 442 

ferrous chloride, 14. 32 

metaphosphate, 14. 398 

pentasulphide, 14. 166 

persulphate, 10. 480 

pyrophosphate, 14. 398 

sulphate, 14. 294 

dih}rdrate, 14. 295 

tetrahydrate, 14. 295 

sulphide, 14. 165 

tetrasulphate, 14. 296 
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Sodium ferrous thiosulphate, 10. 556 

titanium trimetasilicate, 6 . 843 

titanometasilicate, 8. 845 

triphosphate, 14. 398 

fluoborate, 5. 126 

fluocolumbatotitanosilicate, 6. 838 

fliiodiorthoarsenate, 9. 258 

fluodivanadate, 9 . 799, 801 

fluomanganite, 12. 347 

fluopalladite, 15. 658 

fluoplatinate, 16. 260 

fluopliunbite, 7. 703 

fluoride, 2. 612 

fluorophosphate, 2. 860 

fluorosulphate, 2. 691 

fluoscandate, 5. 489 

fluosilicate, 6. 947 

fluosmate, 15. 716 

fluostannate, 7. 423 

fluosulphonate, 10. 685 

fluotellurite, 11. 98 

fluotitanate, 7. 70 

fluozirconate, 7. 139 

■ formaldehyde hydrosulphoxylate, 10. 

162 

formaldehydoh 5 rposulphite, 10. 173 

gadolinium sulphate, 5. 694 

tungstate, 11. 791 

glycerylmanganito, 12. 275 

gmelinite, 6. 735 

gold alloy, 3. 571 

amminophoa phatomolybdate, 11 . 

671 

harmotone, 6. 767 

hemipentaphosphide, 8. 835 

hemipentaplumbido, 7. 607 

hemiplumbide, 7. 606 

hemistannide, 7. 345 

hemithallide, 5. 425 

hemitriplumbido, 7. 607 

hemitritelluride, 11. 41 

henafluodivanadite, 9 . 797 

heptabromoaluminate, 5. 326 

heptafluotantalate, 9. 916 

heptahydrotriphosphite, 8. 914 

heptatungstate, 11. 830 

heulandite, 6. 757 

hexaborate, 5. 70, 76 

hexabromoperrhodito, 15. 681 

hexachloroaluminate, 5. 322 

hexaohlorobismuthite, 9 . 677 

hexachlorocalciate, 8. 719 

hexachloroperruthenito, 15. 531 

hexachlororhodate, 15. 579 

octodecahydrate, 15. 579 

hexachlorothcdlate dodeccdiydrated, 5. 

445 

hexadecamolybdate, 11. 603 

hexadecapermanganite, 12. 276 

hexafluoantimonate, 9 . 468 

hexafluoferrate, 14. 8 

hemihydrate, 14. 8 

hexafluoplumbate, 7. 704 

hexafluotemtalate, 9 . 916 

hexediydroarsenatoctodecamolybdate, 

9 . 211 

hexahydrodiarsenitotetramolybdate, 

9 . 131 

hexahydrotetraselenitohexavanadate, 

10. 835 


•Sodium hexahydroxyplatinate, 16. 246 
hexahy droxyzirconatodimesotrisi li- 

cate, 6. 855 

hexaiodobismuthite, 9 . 677 

hexamercuride, 4. 1013 

hexametaphosphate, 2. 870 ; 8. 988, 

989 

silver, 3. 489 

hexamminobromoplatinate, 16. 378 

hexamminochloroplatinate, 16. 325 

hexaselenide, 10. 768 

hexasilicate, 6. 328 

hexasulphide, 2. 630, 640 

hexasulphitosrnate, 10. 325 ; 15. 726 

hexatelluride, 11. 41 

hexatellurite, 11. 78 

hexatungstate, 11. 829 

hexavanadatoctodocamolybdate, 9 . 784 

hexavanadatoctomolybdate, 9 . 782 

hexavanadatodi molybdate, 9. 783 

hexavanadatododecatungstate, 9 . 786 

hexavanadatoheptamolybdato, 9 . 783 

hexavanadatohexamolybdate, 9 . 783 

hexavanadatohexatungstate, 9 . 786, 

787 

hexavanadatomolybdate, 9 . 783 

hoxavanadatotellurite, 11. 81 

hexerohexavanadate, 9 . 764 

hoxerotetradecatantalate, 9 . 900 

history, 2. 421 

hydrazido, 8. 316, 345 

hydrazinodisulphonate, 8. 683 

hydrazinomonosulphonato, 8. 683 

hydrides, 2. 481 

hydroarsonate, 9 . 150 

dodecahydrate, 9 . 151 

heptahydrate, 9 . 151 

hydrocarbonate, 2, 763, 773 

hydrodeuterohexa vanadate, 9 . 764 

hydrodisulphato, 14. 780 

hydrofluotitanate, 7. 71 

hydrohyponitrite, 8. 411 

hydrohypophosphate, 8. 934 

hy drome taplumbate, 7. 697 

hydrometasulphotetrantimonite, 9.535 

hydromonamidophosphate, 8. 706 

hydroorthophosphate, 2. 850 

secondary, 2,* 851 

hy drophosphatododocatungsta te, 1 1 . 

866 

hydrophosphite, 8. 912 

hydroplumbite, 7. 666 

hydropyrotellurate, 11. 90 

hydropyrotellurite, 11. 78 

hydroselenite, 10. 822 

hydrostannite, 7. 390 

hydrosulphatarsenate, 9 . 334 

hydrosulphates, 2. 677, 678, 679, 680 

hydrated, 2. 686 

hydrosulphide, 2. 641 

hydrosulphite (formaldehyde), 10. 162 

hydrosulphoplatinite, 16. 395 

hydrotellurate, 11. 90 

hydrotetroxytrisulphodimolybdate, 

11. 655 

hydrotrioxysulpharsenate, 9 . 328 

hydrotrithiophosphate, 8. 1067 

hydroxide, 2. 495 ; 18. 616 

and hydrogen, 1 . 303 

properties, 2. 500 
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Sodium hydroxide purification^ 2. 499 

hydroxides, uses, 2. 509 

hydroxylamine hydrouranate, 12. 62 

paramolybdate, 11. 652 

uranate, 12. 62 

hydroxylamite, 8. 290 

hydroxymethane sulphinate, 10. 163 

hydroxymethane sulphonate, 10. 163 

hydroxynitrilomonosulphonate, 8. 672 

hydroxypentachloroplatinate, 16. 336 

hydroxysulphatocuprate, 3. 267 

hypoantimonate, 9. 437 

hypoborate, 5. 38, 120 

h 3 rpobrornite, 2. 269 

hypochlorite, 2. 269 

hypomolybdatomolybdate, 11. 604 

hypornolybditopentamolybdate, 11. • 

593 

hypomolybditotetrainolyb<late, 11. 593 

hyponitrite, 8. 411 

enneahydrate, 8. 410 

pentahydrate, 8. 410 

hypophosphate, 8. 933 

hypophosphatomolybdate, 8. 939 

hypophosphatotungstate, 8. 939 

hypophosphite, 8. 881 

hypophosphitomolybdato, 8. 888 

hypophosphitomoly bd i t omoly bd ate , 

8. 888 

hyporuthenite, 16. 517 

hyposulphite, 10. 181, 267 

dihydrate, 10. 181 

hypovanadatodocavauadate, 9 . 792 

hypovanadatohexadecavanadatoicosi- 

phospliate, 9. 826 

hypovanadato-vanadatotungstate, 9 . 

793 

imide, 8. 259 

iodate, 2. 332 

hydrated, 2. 334 

iodatophosphate, 2. 851 

iodide, 2. 596 

hydrated, 2. 602 

properties, chemical, 2. 605 

physical, 2. 598 

iodoaurate, 8. 610 

iodobisarsenite, 9 . 256 

iodoiridate, 15. 779 

iodoplatinate, 16. 390 

iodostannate, 7. 463 

iodostannite, 7. 460 

iodosulphonate, 10. 689 

iodotellurite, 11. 106 

iridic chloronitrite, 8. 514 

hexanitrite, 8. 514 

iridium enneamminohexasulphite, 10. 

324 

trisulphite, 10. 324 

isopropylstannonate, 7. 410 

isotetrahydroborododecatungstate, 5. 

lanthanum carbonate, 6. 666 

molybdates, 11. 664 

nitrate, 5. 670 

pyrophosphate, 6. 675 

selenate, 10. 872 

sulphate, 6. 667 

tungstate, 11. 790 

lead arsenate, 9 . 196 

chlorophosphate, 7. 885 


Sodium lead chromate, 11. 304 

dihydroxytetracarbonate, 7. 866 

dioxybischromate, 11. 304 

heptathiosulphate, 10. 551 

hydroxychlorosulphate, 7. 739 

hydroxynitrilosulphonate, 8. 678 

orthophosphate, 7. 876 

paratungstate, 11. 819 

pentapyrophosphate, 7. 880 

pentathionate, 10. 628 

pentathiosulphate, 10. 662 

pyrophosphate, 7. 880 

sulphide, 7. 796 

tetrathiosulphate, 10. 662 

triphosphate, 7. 882 

trip 5 n*oarsenate, 9 . 196 

trithiosulphate, 10. 651 

zinc iodoazide, 8. 337 

lithium alloys, 2. 480 

chloroperrhodite, 15. 579 

fiuoaluminate, 5. 303, 304, 306 

molybdate, 11. 566 

selenate, 10. 856 

silicate, 6. 337 

• sulphate, 2. 687 

sulphite, 10. 260 

trioxysulpharsonate, 9 . 329 

tungstate, 11. 779 

1 : 3-ttmgstate, 11. 779 

magnesium alloys, 4 . 666 

arsenate, 9. 178 

ennealiydrate, 9 . 179 

octohydrate, 9 . 179 

carbonate, 4 . 367, 368 

chlorocarbonate, 4 . 368 

chromate, 11. 276 

trihydrate, 11. 276 

decaborate, 5. 99 

dimetaphosphate, 4 . 395 

fluoaluminato, 5. 309 

fluoride, 4 . 297 

hexarsenate, 9 . 179 

hydrocarbonate, 4 . 367 

manganese metasilicate, 6. 916 

metasilicate, 6. 407 

octometaphosphate, 4 . 397 

orthopertantalate, 9 . 914 

paratungstate, 11. 818 

— perorthocolumbate, 9 . 870 

persulphate, 10. 479 

phosphate, 4 . 383, 384 

pyrophosphate, 4 . 394 

sulphates, 4 . 335 

tetradecametaphosphate, 8. 990 

triphosphate, 4 . 394 

vanadatotungstate, 9 . 787 

manganate, 12. 288 

decahydrate, 12. 288 

hexahydrate, 12. 288 

tetrahydrate, 12. 288 

manganato-periodate, 2. 416 

manganese arsenate, 9 . 221 

diorthoarsenate, 9 . 221 

phosphite, 8. 919 

pyrophosphatotungstate, 11. 874 

manganic pentafluoride, 12. 346 

pyrophosphate, 12. 462 

manganous chloride, 12. 366 

dihydrodiphosphate, 12. 464 

dimetaphosphate, 12. 468 
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Sodium manganous diorthophosphate, 12. 

454 

enneadecasulphate, 12. 417 

fluoride, 12. 344 

heptasulphide, 12. 396 

hexachloride, 12. 367 

molybdate, 11. 672 

octometaphosphate, 12. 469 

oxytrisulphate, 12. 418 

paxatungstate, 11. 820 

pentapyrophosphate, 12. 457 

pentasidphite, 10. 311 

permanganitomolybdate, 11. 573 

phosphate, 12. 464 

pyrophosphate, 12. 466 

hemienneahydrate, 12. 456 

tetrahydrate, 12. 456 

pyrophosphatomolybdato, 1 1 . 67 1 

sulphate, 12. 416 

dihydrate, 12. 416 

tetrahydrate, 12. 416 

sulphite, 10. 311 

totrasulphate, 12. 418 

dihydrate, 12. 418 

tetrasulphide, 12. 396 

tribromide, 12. 383 

trimetaphosphate, 12. 458 

triphosphate, 12. 459 

trisulphide, 12. 397 

trithiosulphate, 10. 555 

mercuriate, 4 . 780 

mercuric amidosulphonate, 8. 644 

ohlorosulphite, 10. 296 

dichlorobromide, 4 . 892 

diiododithiosulphate, 10. 549 

heptanitrite, 8. 494 

oxydisuljihite, 10. 296 

selenite, 10. 829 

sulphide, 4 . 956 

tetrabromido, 4 . 892 

tetrahydrated, 4 . 928 

tetraiodide, 4 . 927 

tetranitrite, 8. 495 

thiosulphate, 10. 548 

tribromide, 4 . 892 

triphosphate, 4 . 1004 

trisulphite, 10. 296 

mercurous thiosulphate, 10. 548 

mesoditritanate, 7. 52 

mesotrititanate, 7. 62 

metaborate, 6. 67 

metachloroantimonate, 9 . 491 

metachromite, 11. 197 

metacolumbate, 9 . 863 

heptahydrate, 9 . 863 

metantimonate, 9 . 461 

metantimonite, 9 . 430 

trihydrate, 9 . 430 

metapertantalate, 9 . 913 

metaphosphate, 2. 867 

metaphosphatometaborate, 6. 79 

metaplatiiiate, 18. 247 

metaplumbate, 7 . 497 

hexahydrate, 7 . 697 

tetrahydrate, 7 . 697 

trihydrate, 7. 696 

metarsenate, 9 . 163 

metarsenite, 9 . 119 

metasilicate dodecahydrated, 6. 334 

enneahydrated, 6. 334 
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Sodium metasilicate henahydrated, 6. 334 

heptahydrated, 6. 334 

hexahydrated, 6. 334 

octohydrated, 6. 334 

pentahydrated, 6. 334 

tetradecahydratod, 6. 335 

tetrahydrated, 6. 334 

trihydrated, 6. 334 

metasulpharsenate, 9 . 317 

metasulpharsenatosulphomolybdate, 

9 . 322 

metasulpharsenatoxymolybdate, 9.331 

metasulpharsenito, 9. 290 

metasulphoantimoiiite, 9 . 535 

metasulphobismuthite, 9 . 689 

metasulphotetrantimonite, 9 . 535 

metasulphotetrarsenite, 9. 291 

metasulphotriarsonite, 9. 290 

metatantalate, 9. 901 

metatitanate, 7. 51 

motatri vanadate, 9. 763 

metatungstate, 11. 822 

trihydrato, 11. 823 

motavanadato, 9 . 762 

dihydrate, 9 . 763 

monohydrate, 9 . 763 

metazirconate, 7. 135 

molybdate, 11. 553 

decahydrato, 11. 554 

dihydrate, 11. 554 

molybdatometaphosphate, 11. 659 

molybdenum alloys, 11. 522 

hemipentoxide, 11. 532 

tetrafluoride, 11. 610 

molybdic pyropho8j)hate, 11. 671 

monamidophosi)hate, 8. 705 

— — monoaluminate, 5. 288 

monobismuthide, 9 . 634 

monomercuride, 4 . 1014 

monoperditungstate, 11. 834 

monosolenoxanthato, 10. 920 

monostannide, 7. 346 

monosulphido, 2. 621 

hydrated, 2. 623 

properties, chemical, 2. 627 

physical, 2. 624 

monothiohydrophosphite, 8. 1062 

monothiophosphate, 8. 1068 

monothiophosphite, 8. 1063 

monoxide, 2. 485 

neodymium carbonate, 5. 665 

nickel carbonate, 15. 486 

dih 3 rpophosphate, 8. 940 

dimetaphosphate, 16. 496 

heptathiosulphato, 10. 557 

metaphosphate, 15. 496 

nitrite, 8. 511 

octometaphosphate, 16. 497 

orthophosphate, 16. 495 

heptahydrate, 15. 495 

jjersulphate, 10. 481 

phosphite, S. 920 

pyrophosphate, 15. 496 

tetradecametaphosphate, 8. 990 

tetrasulphide, 16. 443 

trifluoride, 15. 405 

trimetaphosphate, 15. 496 

triphosphate, 16. 495 

— — nickelate, 16. 401 
nickelous disulphate, 16. 472 
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Sodium niokelous hexamolybdate^ 11. 594 

pemickelite, 16. 396 

— — nitrate, 1. 521 ; 2. 802 

and hydrogen, 1. 303 

potassium carbonate re- 
action, 2. 804 

extraction, 2. 804 

properties, chemical, 2. 820 

physical, 2. 808 

X-radiogram, 1. 641 

nitratoplumbite, 7. 864, 866 

nitratosilicododecatungstate, 6. 876 

nitratosulphate, 2. 691, 816 

nitratosulphates, 8. 691 

nitrilodithiophosphate, 8. 727 

nitrilosulphonate, 8. 668 

nitrilotrisulphonate, 8. 681 

nitride, 8. 98 

nitrite, 8. 473 

nitritoperosmite, 16. 728 

nitrohydroxylaminate, 8. 305 

nitrosylchlororuthenate, 16. 637 

nitroxyltrisulphonate, 8. 478 

occurrence, 2. 423 

octoborato, 5. 70, 76 

octofluotantalate, 9 . 917 

oetofluovanadate, 9 . 802 

oetomercuride, 4. 1013 

octomolybdate, 11. 696 

heptadocahydrate, 11. 695 

octopermanganite, 12. 276 

octorhodate, 16. 571 

octosulphate, 10. 447 

octottmgstate, 11. 830 

dodecahydrate, 11. 830. 

octoxytriselenodiarsenato, 10. 874 

orthoarsenate, 9 . 160 

orthoarsenite, 9 . 117 

orthocolumbate, 9 . 864 

orthochromite, 11. 197 

orthodecacolumbate, 9 . 864 

orthodiplumbate, 7. 698 

orthododecacolumbate, 9 . 866 

dotricontahydrate, 9. 866 

hemitricontahydrate, 9 . 865 

hexatricontahydrate, 9 . 866 

orthohexatantalate, 9 . 901 

orthopertantalate, 9 . 913 

monohydrate, 9 . 913 

tetradecahydrate, 9 . 913 

orthophosphate normal, 2. 847 

properties, chemical, 2. 849 

physical, 2. 848 

orthophosphite, 8. 912 

orthoplumbate, 7. 698 

orthoselenoantimonite, 10. 834 

orthoselenoarsenate, 10. 874 

orthosilicate, 6. 332 

orthosulpharsenate, 9 . 316 

ortho8ulx>harsenite, 9 . 290 

orthosulphoantimonate, 9. 670 

enneahydrate, 9. 670 

orthosulphoantimonito, 9 . 634 

orthosulphotetrantimonite, 9 . 634 

orthotantalate, 9 . 900 

orthotetradecacolumbate, 9. 864 

— — ort^otetravanadate, 9 . 763 

orthotitanate, 7. 61 

— orthovanadate, 9 . 761 
decahydrate, 9 . 761 


I Sodium orthovanadate dodecahydrate, 9 . 
! 761 

heptahydrate, 9 . 761 

hexahydrate, 9 . 761 

tridecahydrate, 9 . 761 

orthozirconate, 7. 136 

osmate, 16. 706 

osmiamate, 16. 728 

osmictetrasulphite, 10. 324 

osmium dodecachloride, 16. 720 

sulphite, 10. '326 

osmyl oxynitrite, 16. 729 

oxychloroplatinate, 16. 332 

oxydiiodocarbonatoplumbito, 7. 864 

ox 3 ^uocolumbates, 9 . 873 

oxyhexafluocolumbate, 9 . 873 

oxynitrosotetrasulphite, 10. 326 

oxyorthovanadate, 9 . 762 

oxysulpharsenite, 9 . 326 

oxysulphotetrarsenate, 9 . 330 

oxytetrasulphitosmate, 10. 326 

oxytriselenophosphate, 10. 932 

oxytrisulpharsenate, 9 . 330 

oxytrisulphorthovanadate, 9 . 817 

pentahydrate, 9 . 817 

palladium alloys, 16. 642 

palladous tetrasulphite, 10. 325 

paramolybdate, 11. 685 

icosihydrate, 11. 685 

paratrititanate, 7. 62 

paratungstate, 11. 814 

henicosihydrate, 11. 816 

hoxadecahydrate, 11. 816 

octocosihydrate, 11. 814 

pentacosihydrate,'ll. 816 

pentabismuthite, 9 . 666 

monohydrate, 9 . 666 

pentaborate, 6. 76 

pentabromoperrhodite, 16. 681 

pentachlorodiplumbite, 7. 727 

pentachloromereuriate, 4. 864 

pentachloropyridinoiridate, 16. 768 

pentafluoferrate, 14. 8 

pentahydrodihypophosphate, 8. 934 

j)entaliydroperoxytriorthoarsenate, 9. 

150 

pentaiodide, 2. 610 

pentamercuride, 4 . 1013 

pentametaphosphimate, 8. 718 

pentamminobromoplatinate, 16. 378 

pentamminochloroplatinate, 16. 325 

pentamolybdatodisulphite, 10. 307 

pentapermanganite, 12. 276 

pentaplatinate, 16. 247 

pentarsenatostannato, 9. 188 

pentaselenide, 10. 768 

pentasilicate, 6 . 328 

pentasulphate, 10. 448 

pentasulphide, 2. 630, 637 

pentatantalate, 9. 901 

heptahydrate, 9 . 901 

icosihydrate, 9 . 901 

pentathionate, 10. 627 

pentatimgstate, 11. 828 

pentauranate, 12. 68 

— - dodecahydrate, 12. 68 

pentahydrate, 12. 68 

pentox 3 rtri 8 ulphodiar 8 enate, 9 . 330 

perarsenate, 9. 160 

decahydrate, 9 . 161 
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Sodium perarsenate dodecahydrate, 9 . 161 

hemienneahydrate, 9 . 161 

perborate, 6. 116 

percarbonate, 6. 84 

percerio carbonate, 5. 668 

perchlorate, 2. 395 

percobaltite, 14 . 601 

perdicarbonate, 6. 86 

perdichromate, 11. 359 

perdi tungstate, 11. 835 

perdiuranate, 12. 72 

perferrate, lA 936 

perhydroxycarbonate, 6. 84 

perhydroxyperdicarbonate, 6. 86 

perhydroxypermonooarbonate, 6. 86 

I)eriodates, 2. 406, 407, 409, 410 

permanganate, 12. 302 

permanganic tungstate, 11. 797' 

permolybdate, 11. 607 

permonocarbonate, 6. 85 

permonostannate, 7. 413 

permonosulphomolybdate, 11. 683 

permonouranate, 12. 7 1 

pentahydrate, 12. 71 

pernickelate, 16. 401 

perorthocolumbate, 9 . 869 

peroxyhypertitanate, 7. 65 

peroxynitrate, 2. 816 

peroxypontafluocolumbate, 9 . 874 

peroxyportitanate, 7. 65 

perphosphate, 8. 993 

perrhenate, 12. 476 

perrhodate, 15. 571 

pemithenate, 15. 619 

persulphate, 10. 476 

pertetraboi^ate, 6. 120 

perthiocarbonate, 6. 130 

peruranato, 12. 72 

pervanadate, 9 . 795 

perzirconate, 7. 132 

phenylamide, 8. 257 

phosphamide, 8. 834 

phosphatocuprate, 8. 290 

phosphatodecamolybdate, 11. 663, 665 

phosphatodocatungstate, 11. 869 

phosphatododecatungstate, 11. 866 

enneahydrate, 11. 866 

phosphatododecatungstatomolyb- 

date, 11. 867 

phosphatoenneamolybdate, 11. 666 

phosphatoenneatuiigstate, 11. 871 

phosphatohemiheptadecamolybdate, 

11. 667 

phosphatohemiheptatungstate, 11. 873 

phosphatohenatungstate, 11. 868 

phosphatohexatungstate, 11. 872 

phosphatopertitanates, 7. 97 

phosphatotellurate, 11. 120 

phosphatotritungstate, 11. 873 

phosphatotungs&te, 11. 873 

phosphide, 8. 834 

phosphitododecamolybdate, 8. 919 

phosphitohexamolybdate, 8. 919 

phosphitohexatungstate, 8. 919 

phosphitotimgstate, 8. 919 

phosphoc 5 ranide, 8. 835 

platinates, 16. 246 

platinio cositungstate, 11. 803 

decatungstates, 11. 802 

heptatungstate, 11. 803 

VOL. XVI. 


Sodium platinic molybdate, 11. 576 

oxydisulphite, 10. 323 

triacontatungstate, 11. 803 

■ platinite, 16. 236 

platinosic sulphate, 16. 403 

platinous disulphite, 10. 322 

heptathiosulphate, 10. 568 

oxphosphite, 16. 239 

pentathiosulphate, 10. 558 

cw-sulphitodiamminosulphite, 

10.321 

^ra»wr-sulphitodiammino8ulphite, 

10. 320 

tetrathiosulphate, 10. 558 

trisulphoplatinate, 16. 396 

platinum alloys, 16. 194 

plumbide, 7. 607 

plumbite, 7. 665 

pol 5 rphosphate, 2. 866 

potassium alloys, 2. 480 

arseiiitophosphatotungstate, 9 . 

132 

barium calcium carbonate, 3. 846 

calcium carbonate, 3. 845 

trimetasilicate, 6. 372 

carbonate, 2. 769 

chlorothiosulphate, 10. 529 

chromate, 11. 258 

deuterohexavanadate, 9 . 766 

dinitratoimidodisulphonate, 8. 

653 

ferrous titanium orthosilicate, 6. 

843 

heptasulphatotetraplumbite, 7. 

821 

hexavanadatohexatungstates, 9 . 

786 

hydroarsenate, 9 . 154 

hydrorthophosphate, 2. 867 

hydrosulphite, 10. 27 1 

hydroxynitrilodisulphonate, 8. 

677 

hypophosphato, 8. 937 

magnesium diorthoarsenate, 9 . 

179 

sulphate, 4 . 342 

manganous permanganitoinolyb- 

date, 11. 672 

mercuride, 4 . 1015 

molybdate, 11. 658 

orthohexacolumbate, 9 . 865 

orthosulpharsenate, 9 . 317 

phosphatoctotungstate, 11. 872 

phosphatohemipentamolybdate, 

667 

phosphatotungstate, 11. 873 

pyrophosphate, 2. 866 

sesquiphosphate, 2. 850 

silicate, 6. 337 

simonytes, 4 . 342 

— sulphate, 8. 687 

sulphite, 10. 271 

tetravanadatododecamolybdate, 

9 . 784 

thiosulphate, 10. 529 

trihydrodiorthoarsenate, 9 . 153 

2 ; l-tungstate, 11. 782 

prasodymium carbonate, 5. 665 

preparation, 2. 445, 447 

electrolytic process, 2. 447 

3 C 
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Sodium prasodymium electrolytic process, 

Castner's, 2. 447 

properties, chemical, 468 

physical, 2. 451 

pyridinepentachloroplatinate, 16. 312, 

326 

pyroarsenate, 9. 153 

pyroarsenite, 9 . 119 

enneahydrated, 9 . 119 

pyrocolumbate, 9 . 863 

pyrophosphate, 2. 862 

silver, 3. 488 

pyrophosphatododecamolybdate, 11. 

671 

pyrosulpharsenate, 9 . 317 

pyrosulpharsenatosulphomolybdate, 9 . 

322 

pyrosulpharsonatoxyrnolybdate, 9 . 331 

pyrosulpharsenito, 9 . 290 

pyrosulphato, 10. 445 

pyrosulphite, 10. 328 

pyrovanadate, 9 . 762 

octodecahydrate, 9 . 762 

octohydrate, 9 . 762 

rhenate, 12. 478 

rhodium aquopentamminoijyrophos- 

phate, 15. 591 

disulphate, 15. 587 

hexamminopyrophosphate, 15. 

591 

hexanitrate, 8. 513 

nitrate, 15. 590 

sulphite, 10. 326 

ruthenate, 15. 518 

dihydrate, 15. 518 

ruthenium hydrosulphite, 10. 326 

oxyoctosulphite, 10. 326 

I^ntanitrito, 8. 513 

samarium carbonate, 5. 665 

molybdate, 11. 665 

sulphate, 5. 657 

tungstate, 11. 791 

scandium carbonate, 5. 492 

sulphate, 5. 492 

selenate, 10. 855 

decahydrate, 10. 866 

selenatochromate, 10. 876 

selenide, 10. 766 

decahydrate, 10. 767 

enneahydrate, 10. 766 

hemienneahydrate, 10. 766 

hexadecahydrate, 10. 767 

selenite, 10. 821 

selenoantimonate, 10. 876 

selenomolybdate, 10. 797 

selenostannate, 10. 786 

selenotetrantimonite, 10. 834 

selenotrithionate, 10. 927 

sesquicarbonate, 2. 777 

sesquiperhydroxyoxycarbonate, 6. 84 

sesquiphosphate, 2. 860 

sexiesdimethylaminechloroplatinate. 

16. 325 

silioatotitanatooolumbate, 9 . 867 

silicide, 6. 169 

silicodecatimgstate, 6. 882 

— — silico-oxalate, 8. 236 

silicovanadatodecatungstate, 8. 838 

silicozirconate, 8. 866 ; 7. 136 

silver alloy, 8. 671 


Sodium silver carbonate, 8. 468 

chloride, 8. 404 

chlorosulphite, 10. 280 

dithionate, 10. 688 

enneathiosulphate acetylide, 10. 

640 

henathiosulphate acetylide, 10, 

640 

heptathiosulphate, 10. 638 

monamminothiosulphate, 10. 638 

nitrite, 8. 484 

orthosulphoantimonite, 9 . 642 

sulphide, 8. 447 

sulphite, 10. 280 

tetrathiosulphate, 10. 638 

thiosulphate, 10. 638 

dihydrate, 10. 638 

monohydrate, 10. 538 

trideoasulphite, 10. 280 

trithiosulphate, 10. 638 

solubility of hydrogen, 1. 308 

stannate (a-)» 7. 416 

decahydrate, 7. 416 

enneahydrate, 7. 416 

henicosihydrate, 7. 416 

octohydrate, 7. 416 

totrahydrato, 7. 416 

(fi-h 7. 417 

stannatohexavanadate, 9 . 776 

stannatopentavanaclate, 9. 776 

stannatotetra vanadate, 9 . 776 

stannatotrivanadate, 9 . 776 

stanna to vanadates, 9. 776 

stannite, 7. 391 

stannous amide, 8. 265 

stilbite, 8. 760 

strontium arsenate, 9. 173 

enneahydrate, 9 . 173 

monohydrate, 9. 173 

calcium carbonate, 8. 846 

carbonate, 8. 846 

dimetaphosphate, 8. 894 

hydroxynitrilodisulphonate, 8. 

677 

imidodisulphonate, 8. 664 

oxytrisulpharsenate, 9 . 330 

paratungstate, 11. 818 

phosphate, 8. 878 

octodecahydrated, 8. 878 

pyrophosphate, 8. 892 

silicate, 8. 371 

tetrasulphate, 8. 805 

trimetaphosphato, 8. 894 

Bubchloride, 2. 630 

Buboxide, 2. 486 

sulphamidate, 8. 662 

sulphate, 2. 666 

a-, 2. 661 

2. 061 

and hydrogen, 1. 303 

potassium chloride crystalliza- 
tion, 2. 689 

Cu804-H,0, 8. 267 

CuS04-.HgS04-H,0, 8. 267 

hydrates, 2. 667 

occurrence, 2. 666 

preparation, 2. 667 

properties, chemical, 2* 672 

physical, 2. 660 

Bolubuity, 1, 614 
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Sodium sulphatoamidosulphonate, 8. 641 

sulphatobismuthite, 9. 701 

Bulphatopertitanate, 7. 95 

sulphatoplumbite, 7. 821 

sulphatotrifluoantimonite, 9 . 466 

sulphazalinate^ 8. 673 

sulphide, 18. 616 

sulphimide, 8. 664 

sulphite, 10. 260 

decahydrate, 10. 261 

heptahydrate, 10. 261 

sulphitosmate, 15. 726 

sulphoaluminate, 5. 331 

sulphochromite, 11. 432 

sulphocuprite, 3. 227 

sulphodimolybdate, 11. 661 

sulphodiselenide, 10. 919 

sulphoferrite, 14. 183 

Bulphoindate, 5. 404 

sulphometastannate, 7. 475 

sulphomolybdate, 11. 651 

sulphoniodide, 2. 607 

sulphoorthost^nato, 7. 474 

sulphopalladate, 16. 683 

sulphoperrhodite, 16. 586 

sulphoplatinate, 16. 398 

sulphoplatinito, 16. 395 

sulphoplumbite, 7. 796 

sulphosilicate, 6. 986 

sulphotellurate, 11. 115 

sulphotellurito, 11. 113 

sulphotriselenoarsenate, 10. 921 

sulphotimgstate, 11. 858 

sulphovanadites, 9 . 816 

sulphoxylate, 10. 162 

sulphurylbromide, 10. 689 

sulphurylchloride, 10. 689 

sulphurylnitrate, 10. 689 

sulphurylthiocyanato, 10. 689 

tellurato, 11. 89 

tolluratoarsenate, 9 . 204 

telluride, 11. 40 

tellurite, 11. 78 

hemienneahydrato, 11. 78 

pentahydrate, 11. 78 

telluritovanadate, 11. 81 

tetraborate decahydrated, 5. 68, 70 

dihydrated, 6, 74, 672 

pentaborate, 6. 70 

tetrabromoaluminate, 5. 326 

tetrabromoplumbite, 7. 753 

tetraohloroaluminate, 5. 321 

tetrachlorantimonite, 9 . 479 

tetraohlorobismuthito, 9 , 666 

tetrachloromercuriate, 4, 863 

tetrachromate, 11. 362 

tetradecafluotrih^ovanadate, 9 . 798 

tetratluoantimomte, 9 . 466 

tetrafluodioxytungstate, 11. 839 

tetrafluohexavanate, 9 . 802 

tetrckfluovanadate, 9 . 802 

tetrahydroborododecatungstate, 5. 109 

tetrahydrodimenatoctodecatung- 

state, 9 . 214 

tetrahydrorthotellurate, 11. 89 

decahydrate, 11. 90 

dihydrate, 11. 89 

tetrahydrate, 11. 90 

tetrahydroxylaminotetramolybdate, 

11. 592 


Sodium tetraiodoaluminate, 6. 329 

tetraiodobismuthite, 9 . 677 

tetraiodocarbonatoplumbite, 7. 854 

tetraiodoplumbite, 7. 776 

hexahydrate, 7. 776 

tetrahydrate, 7. 776 

tetramercuride, 4. 1013 

tetrametaphosphates, 2. 867 

tetramidoaluminate, 5. 242 

tetramidosulphonatoplatinite, 8. 645 

tetramminochloroplatinite, 16. 281 

tetramolybdate, 11. 592 

hemihanahydrate, 11. 592 

hexahydrate, 11. 592 

octomolybdato, 11. 592 

tetranitratodinitrosohydrazinocobalt- 

iate, 8. 510 

tetranitritoplatinite, 8. 519 

tetrantimonate, 9 . 443 

totrantimonite, 9 . 431 

tetraphosphate, 8. 991 

tetrarsonatostannate, 9. 189 

tetrarsenite, 9 . 119 

totraseleiiide, 10. 768 

tetrasilicate, 6. 328 

tetrasulphide, 2. 630, 634 

■ tetrasulphuryliodide, 10. 690 

tetratellurate, 11. 90 

tetratelluride, 11. 41 

tetratellurite, 11. 78 

totrathionate, 10. 617 

dihydrate, 10. 617 

tetratungstate, 11. 822 

tetrauranyl pentasulphito, 10. 308 

tetravanadatodocatellurite, 11. 81 

tetravanadatohexatellurite, 11. 81 

dihydrate, 11. 81 

trihydrate, 11. 81 

tetravanadatopentatellurite, 11. 81 

tetreroctocolumbate, 9 . 864 

totrerodecavanadate, 9. 764 

tetrerohexadecavanadato, 9. 764 

tetrerooctovanadat-e, 9 . 764 

tetrerotetra vanadate, 9 . 764 

tetritaplumbide, 7 606 

tetri tastannide, 7. 345 

tetritatritelluride, 11. 41 

thallic disulx^hate, 5. 469 

thallide, 5. 425 

thallous chlorides, 5. 441 

dithionates, 10. 594 

pentathiosulphate, 10. 549 

tri thiosulphate, 10. 549 

thioaurite, 3. 611 

thiocarbonate, 6. 123 

thiophosphate, 8. 1064 

octohydrate, 8. 1064 

thiosesquicarbonato, 6. 114 

thiosulphate, 10. 516 ; 13. 616 ; 15. 

159 

dihydrate, 10. 519 

a-, 10. 520 

/5., 10. 520 

hemihydrate, 10. 519 

hexahydrate, 10. 520 

monohydrate, 10. 520 

a-, 10. 520 

10. 520 

pentahydrate, 10. 519 

a-, 10. 520 
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Sodium thiosulphate pentahydrate j3-, 10. 520 

tetrcdiydrate, 10. 620 

tritatetrahydrate, 10. 620 

thoridodecamolybdate, 11. 601 

thorium fluoride, 7. 227 

hexachloride, 7. 235 

hydroxysulphite, 10. 303 

hydroxytrichloride, 7. 232 

metaphosphate, 7. 263 

orthophosphate, 7. 262 

pentacarbonate, 7. 249 

dihydrate, 7. 249 

tetrahydrate, 7. 249 

pentachloride, 7. 235 

pentanitrate, 7. 251 

pyrophosphate, 7. 263 

trisulphate, 7. 246 

dodecahydrate, 7. 246 

tetrahydrate, 7. 246 

timgstate, 11. 792 

titanite, 7. 29 

titanium dimesotrisilicate, 6. 843 

phosphate, 7. 96 

titanous sulphate, 7. 92 

titanyl orthodisilicate, 6 . 842 

sulphate, 7. 95 

trialuminate, 5. 288 

triamminochloroplatinite, 16. 281 

triamminotriphosphide, 8. 834 

triantimonate, 9 . 443 

triantimonite, 9 . 431 

monohydrate, 9 . 431 

triarsenatotetravanadate, 9 . 201 

triazomonosulphonate, 8. 684 

tribromoplumite, 7. 753 

tricadmium sulphate, 4. 637 

tetrathiosulphate, 10. 647 

trichlorocuprite, 8. 163 

trichloromercuriate, 4 . 853 

dihydrated, 4. 853 

trichromate, 11. 360 

tricobaltous trimetaphosphate, 14. 864 

tricosibromoaluminate, 5. 326 

tricupric dipyrophosphate, 8, 291 

tridecafluotetrantimonite, 9 , 465 

tridecafluoziroonate, 7. 140 

trihydrodihypophosphate, 8. 934 

trihydrodiorthoarsenate, 9 . 153 

trihydrodiselonite, 10. 822 

trihydrohypophosphate, 8. 935 

trihydrohypovanadate, 9 . 746 

dihydrate, 9 . 746 

hemihydrate, 9 . 746 

trihydropj^ophosphate, 2. 866 

trihydrotriantimonate, 9 . 463 

triimide, 8. 316 

triimidotetraphosphate, 8. 716 

tri-iodate, 2. 337 

triiodoplumbite, 7. 776 

triiodotricyanidoantimonite, 9 . 611 

trimanganous tetrasulphate, 12. 416 

trimercuride, 4 . 1014 

trimetaphosphate, 2. 869 

trimolybdate, 11. 688 

enneahydrate, 11. 688 

hemidodecatrihydrate, 11. 688 

henahydrate, 11. 688 

heptahydrate, 11. 688 

tetrahydrate, 11. 688 

— — trioxide, 2. 486, 491 


Sodium trioxyselenoarsenate, 10. 874 

trioxyselenophosphate, 10. 932 

trioxysulpharsenate, 9 . 327 

trioxysulphomolybdate, 11. 656 

trioxysulphortho vanadate, 9 . 817 

triperchromates, 11. 366 

triphosphatostannate, 7. 483 

triphosphide, 8. 834 

triplatinate, 16. 247 

tripotassium ferrous hexachloride, 14. 

32 

triplumbicje, 7. 607 

triselenide, 10. 768 

triselenitodecamolybdate, 10. 836 

trisulphatochromiate, 11. 464 

trisulphide, 2. 630, 633 

trisulphitocobaltate, 10. 315 

trisulphocuprite, 8. 227 

trisulphomolybdate, 11. 661 

trisulphoselenocmtimonate, 10. 922 

trisulphoselenoarsenate, 10. 922 

trisulphuryliodide, 10. 690 

tritabismuthide, 9 . 634 

tritaditelluride, 11. 40 

tritaheptatelluride, 11. 40 

tritamercuride, 4. 1014 

tritantimonide, 9 . 402 

• tritaphosphide, 8. 836 

tritarsenide, 9 . 61 

tritatitanate, 7. 62 

tritellurite, 11. 78 

triterohexavanadate, 9 . 763 

enneahydrate, 9 . 763 

trihydrate, 9 . 763 

tritetritastannide, 7. 346 

trithioaurite, 8. 612 

trithionate, 10. 607 

trithiophosphate, 8. 1067 

tritungstate, 11. 810 

triuranate, 12. 67 

triuranyl disulphite, 10. 308 

trivanadyl disulphite, 10. 305 

tungstate, 11. 774 

dihydrate, 11. 774 

tungstatometaphosphato, 11. 862 

tungsten bronzes, 11. 761 

uranate, 12. 63 

uranium hydroxydisulphototraura- 

nate, 12. 97 

peroxyfluoride, 12. 79 

pyrophosphate, 12. 133 

red, 12. 97 

tungstate, 11. 797 

uranous dioxyhexachloride, 12. 86 

diphosphate, 12. 129 

hexabromide, 12. 92 

hexachloride, 12. 83 

octophosphate, 12. 130 

pentafluoride, 12. 76 

triphosphate, 12. 129 

uranyl arsenate, 9 . 215 

carbonate, 12. 17 

chromate, 11. 308 

columbate, 9 . 867 

dihypophosphite, 8. 889 

pentahydrate, 8. 889 

disulphate, 12. 109 

disulphite, 10. 308 

hexafluoride, 12. 79 

hydroxysulphite, 10. 309 
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Sodium uranyl metaphosphate, 12. 18 

nitrate, 12. 126 

phosphate, 12. 132 

phosphite, 8. 919 

pyrophosphate, 12. 132 

s^phate, 12. 17 

tetrachloride, 12. 90 

tricarbonate, 12. 1 14 

trifluoride, 12. 79 

trisulphate, 12. 109 

uranyl vanadate, 9 . 788 

uses, 2. 470 

vanadous sulphate, 9 . 820 

vanadyl disulphate, 9 . 824 

disulphite, 10. 305 

X-radiogram, 1. 642 

■ ytterbium pyrophosphate, 5. 708 

tungstate, 11. 791 

yttrium carbonate, 5. 683 

— — pyrophosphate, 5. 684 

— — sulphate, 5. 682 

sulphide, 5. 681 

tungstate, 11. 791 

zinc alloys, 4 . 666 

arsenate, 9 . 182 

bromoazide, 8. 337 

carbonate, 4 . 648 

basic, 4 . 648 

chloroazide, 8. 337 

fluoride, 4 . 634 

h5rposulphite, 10. 183 

iodoazide, 8. 337 

nitratochloroazide, 8. 337 

octometaphosphate, 4 . 664 

paratungstate, 11. 819 

persulphate, 10. 479 

phosphate, 4 . 661 

• pyroarsonate, 9 . 182 

pyrophosphate, 4 . 662 

sulpliate, 4 . 636 

tetrahydrated, 4 . 636 

sulphide, 4 . 604 

tetrachloride, 4 . 554 

tetrametaphosphato, 4 . 664 

tribromide, 4 . 571 

triiodide, 4 . 683 

trimetaphosphate, 4 . 663 

triphosphate, 4 . 664 

zincate, 4 . 528 

zincido, 4 . 667 

zirconato, 7. 135 

zirconium carbonate, 7. 161 

octaorthophosphate, 7. 164 

tetraorthophosphate, 7. 164 

tetrasulphate, 7. 169 

triorthophosphate, 7. 164 

zlrconyl(di) hexasulphate, 7. 159 

(tri) tetrasulplmte, 7. 159 

(di)8odium cadmium phosphate, 4 . 661 

hexahydrosilioododecatungstate, 6.876 

hydroxynitrilodisulphonate, 8 . 676 

hydrox3mitrilo-iso-disulphonate, 8 . 679 

imidosulphonate, 8 . 660 

imidotrithiophosphate, 8 . 727 

mercuric imidodioxysulphonate, 8 . 667 

imidodisulphonate, 8 . 667 

imidoxysulphonate, 8 . 667 

nitrite, 8 . 478 

nitrilohydrox3mitrjlodi8ulphonate, 8 . 

677 


(di)8odium silver imidodisulphonate, 8. 653 

thorium orthophosphate. 7. 253 

zinc phosphate, 4. 661 

(hepta)sodium cuprous tetrasulphite, 10. 

276 

(hexa)spdium (tetra)cuprous i)entasulphite, 
10. 276 

thallide, 5. 426 

(octo)sodium decapotassium chlorohydroxy- 
nitrilodisulphonate, 8. 676 

hydroxytrisnitrilodisulphonate, 8. 676 

silicododecatungstate, 6. 875 

(penta)sodium ammonium imidosulphonate, 
8. 650 

hemipentahydrate, 8. 650 

heptahydrato, 8. 650 

cuprous trisulphite, 10. 276 

diimido triphosphate, 8. 715 

hydroxybisnitrilodisulphonato, 8. 676 

(tetra)sodium (deoa)cuprous heptasulphite, 
10. 276 

(tetra)cupric octodocaborate, 5. 84 

dihydrosilicododecatungstate, 6. 875 

isotetrahydrosilicododecatungstate, 6. 

873 

silicododecamolybdate, 6. 869 

(tri)8odium diirnidotriphophate, 8. 714 

hydroxynitrilodisulphonate, 8. 676 

hydroxynitrilo-i80-disul])honate, 8. 679 

imidodiphosphate, 8. 713 

— — imidodisulphonate, 8. 649 

imidotrithiopliosphate, 8. 727 

pentahydrosilicododecamolybdate, 6. 

870 

trimetaphosphimato, 8. 717 

Solar pyrites, 12. 531 
S6lv, 3. 295 
Soft lead, 3. 311 

ore, 3. 300 

X-rays, 4 . 33 

Soil phosphate, 3. 905 
Sol, 1. 771 

Solder brazing, 4 . 671 
Solders, 7. 630 
Solfatarite, 5. 333, 341 
Solfo, 10. 1 
Solid solution, 1. 659 

solutions, 2. 224 ; 12. 882 

Solids Rjrlotropic, 1. 820 

crystallization of, 1. 602 

effect pressure, 1 . 825 

empirical formulae for properties, 1. 834 

equation of state, 1. 834 

isotropic, 1. 820 

kinetic theory, 1. 819 

Langmuir’s theory, 1. 642 

reactions with, 1. 824, 826 

specific heat of, 1 798 

Soluble anhydrite, 3. 769 
Solubility, 1. 606 

and intrinsic pressure, 1. 852 

melting x)oint, 1. 585 

molecular weight, 1 . 568 

osmotic pressme, 1. 569 

apparent, 1. 996 

chemical composition and, 1. 585 

effect grain-size, 1. 508 

of pressure, 1. 511 

— — temperature, 1. 610 

gases in salt solutions, 1. 536 
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Solubility ion theory, 1. 995 

lead, 1. 995 

mixed gases, 1. 533 

mixtures with common ion, 1. 995 

no common ion, 1. 999 

molecular, 1. 996 

of gases, effect of pressure, 1. 529 

temperature, 1. 532 

product, 1. 996 

real, 1. 996 

Solute, 1. 506 
metal, 7. 362 

Solutio calcia antimonii cum sulphuro, 9 . 

574 

mercuria frigide parata, 4 . 987 

mercurii calide parata, 4. 991 

Solution and compressibility of solvent, 1. 

529 

dielectric constant of solvent, 1. 

529 

cause of, 1. 574 

concentration, 1. 507 

definition, 1. 507, 772 

kinetic theory and, 1. 524, 528 

number ions, 1. 978 

pressure, 1. 538, 539, 1015, 1017 

electrolytic, 1. 1017 

hypothesis osmotic pressure, 1. 

558 

rate of, 1. 537 

solid, 1. 659 

solvate theory, 1. 994 

standard, 1. 391 

temperature, critical, 1. 523 

Solutions, 1. 95 

and Avogadro’s hypothesis, 1. 545 

Phase rule, 1. 514 

compressibility, 1. 581 

congruent, 2. 740 

effect on solvent, 1. 509 

electrolytic conductivity, 1, 977 

freezing, 1. 576 

heat of, 1. 582 

incongruent, 2. 740 

isotonic, 1. 539 

molecular volume, 1. 578 

physical properties, 1. 578 

specific gravity, 1. 578 

surface tension, 1. 853 

thermal expansion, 1. 581 

viscosity, 1. 581 

with two boiling points, 2. 327 

Solvate theory of solution, 1. 994 
Solvent, 1. 506 

effect on electrolysis, 1 . 968 

universal, 1. 50 

Sombrerite, 2. 1 ; 8. 896 
Somorvillite, 6. 343, 752 
Sommite, 6. 56 
Son of Satan, 9 . 341 
Sonnenstein, 6. 663 
Sonomaite, 4. 252 ; 5. 154, 354 
SonstadPs heavy liquid, 4. 916 
Soot, 2. 426 
Sorbite, 12. 846 

lamellar, 12. 847 

Sorbitizing, 12. 673, 691 
Soretite, 6. 821 
iSi^ption, 1. 311 
Bory, 8. 3 ; 14. 243 


Sosa-bruta, 2. 711 

Soubeiran’s mereurotis salt, 4. 988 

salt, 4. 789 

Soude bourde, 2. 713 

d’Argues-mortes, 2. 713 

de Narbonne, 2. 713 

douce, 2. 713 

m61ang^e, 2. 713 

Souesite, 12. 531 ; 15. 4, 6, 256 
Soufre, 10. 1 
Soufre carbur6, 6. 94 

liquid, 6. 94 

nacr4, 10. 26 

Soumansite, 5. 367 
Souring, 8. 243 

Soushypoiodique oxyde, 2. 285 
Soviet gold, 8. 493 
Sow, 12. 597 
Space lattice, 1. 624 
Spadaite, 6. 368, 420, 428 
Spagyric art, 1. 91 
Spandite, 6. 714 ; 12. 150 
Spangite, 6. 736 
Spaniolite, 9 . 291 
Spanish black, 5. 749 

shirl, 6. 458 

white, 9 . 707 

Spanoilite, 4. 697 
Spar adamantine, 6. 247 

blue, 8. 274 

chlorite, 6. 620 

Schiller, 6. 392 

soda table, 6. 366 

tabular, 6. 354 

zinc, 6. 442 

Sparable tin, 7. 394 
Spark spectrum, 4. 7 
Sparry iron ore, 14. 355 
Spartaite, 8. 814 ; 12. 150 
Spartoite, 14. 359 
Spat fusible, 2. 3 
Spath adamantin, 6. 458 

en tables, 6. 354 

Spathic ore, i2. 531 

iron ore, 14. 355 

Spathiopyrite, 9 . 77 ; 15. 6 
Spatum plurnbi, 7. 829 

scintillans, 6. 661 

vitreum, 2. 3 

Specific cohesion, 1. 848 

gravities, colloids, 1. 774 

gravity, 1. 87 

and index of refraction, 1. 672 

isomorphism, 1. 657 

gases, 1. 175 

heat gases, ratio of two, 1. 788 

heats of gases, ratio of two, and 

degree of freedom,!. 
790 

ratio of two, effect of 

pressure, 1. 788 

ratio of two, effect of 

temperature, 1. 788 
ratio of two, mole- 
cular weights, 1. 788 

volumes, 1. 228 

colloids, 1. 774 

Specificum purgans Paracelsi, 2 . 656 
Speckstein, 6. 429, 430 
Spectra: halogens, 2 . 57 
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Spectra : lino, 4. 174 

nebulas, 4. 19 

^tars, 4. 19 

Spectrometer, X-ray, 1. 635 
Spectrum absorption, 4. 19 

anal3rsis, 4. 6, 6 

arc, 4. 7 

band, 4. 7 

head of, 4. 7 

tail of, 4. 7 

* components of, 4. 7 

continuous, 4. 7 

discontinuous, 4. 6 

electric of atoms, 4. 50 

emission, 4. 7 

flame, 4. 7 

fluorescent, 4. 7 

hydrogen, 4. 169 

line, 4. 6, 7 

lines, action electric field, 4. 19 

magnetic field, 4. 17 

combination principle, 4. 14 

constancy of, 4. 11 

grouping of, 4. 13 

reversed, 4. 6 

spark, 4. 7 

X-ray, 1. 636 

X-rays, 4. 37 

Specular iron, 13. 775 

ore, 12. 531 

schist, 13. 775 

Specularite, 13. 775 

flaky, 13. 785 

Speculite, 11. 48 
Speculum metals, 7. 348 
Speed, see Velocity 
Speerkies, 14. 218 
Spoiso, 3. 25 
Speiskobalt, 9 . 76 

flasosigon weisson, 9 . 77 

Speiss cobalt, 9, 4 ; 14. 424 

(nickel), 15. 19 

Spelter, 4. 403 

hard, 4. 403 

primary, 4. 403 

romelted, 4. 403 

secondary, 4. 403 

virgin, 4. 403 

Spencerite, 4. 660 
Sperrylite, 9 . 4, 82, 343 ; 16. 5 
Spessartite, 6. 714, 901 ; 12. 150 
Spharite, 6. 367 ; 8. 733 
Sphasrocobaltite, 14. 424, 808 
Sphasro-siderite, 12. 531 
Sphaerostilbite, 6. 759 
Sphalerite, 4. 407, 586 ; 12. 150 
Sphene, 6. 840 
Sphenodase, 6. 746 ; 12. 150 
Sphenomanganite, 12. 240 
Sphere, 7. 3, 30, 54 
Spheroidization of graphite, 12. 725 
Spherosiderite, 14. 355 
Sphragid, 6. 472 
Sphragieite, 6. 472 
Sphragis, 6. 471 
Spialter, 4. 403 
Spiauter, 4 . 403, 687 
Spiauterite, 4 . 587 
Spiegeleisen, 12. 194 
Spiesglanoe, 9 . 564 


Spiesglanzsilber, 9 . 404 

Spiesglasglanz prismatischor, 9 . 550 

Spiesglassilber, 9 . 404 

Spiossglanz, 9 . 341, 513 

Spiessglanzbleierz, 9 . 550 

Spiessglanzblende, 9 . 577 

Spiessglanzbutter, 9 . 469 

Spiessglanzerz, 9 . 513 

Spiessglanzglas, 9 . 420, 577 

Spiessglanzocker, 9 . 435 

Spiessglanzsafran, 9 . 577 

Spiessglas, 9 . 341, 513 

Spinel, 4 . 251 ; 5 . 154, 295 ; 11. 199 ; 12. 

150 

Spinels, 5. 276 

chrome, 5 . 154 

chromium, 4 . 251 

iron, 4 . 251 ; 5. 154 

magnesia, 5 . 154 

magnesia, 5. 154, 295 

iron, 6. 297 

manganese, 4 . 251 ; 5. 297 

precious, 5 . 295 

ruby, 5 . 154, 295 

zinc, 4 . 408 ; 5 . 154 

Spinthariscope, Crookes’, 4 . 80 
Spinthore, 6. 840 ; 7. 3 
Spirit, 1. 122 

of hartshorn, 2. 781 

nitre, 8. 557 

salt : rectified, 2. 21 

Spiritus, 1. 122 

acidus nitri, 8. 556 

aethereus, 6. 1 

animalis, 2. 780 

argenti vivi sublimati, 7. 436 

elosticus, 6. 1 

fumans, Berguin’s, 2. 645 

Boyle’s, 2. 645 

Libavii, 7. 436 

lothales, 6. 1, 6 

mineralis, 6. 1 

nitri, 8. 555 

fumans Glaubori, 8. 556 

salis, 2. 20 

lotii, 2. 780 

— resuscitatus, 9 . 504 

urinsc, 2. 780 

sulfuris acidus, 10. 186 

sulphureus, 6. 1, 2 

sylvestris, 6. 1 ; 8. 417 ; 10. 186 

urinse, 2. 780 

vitrioli coagulabilis, 2. 656 

volatilis sidis armoniaci, 2. 780 

Spitting of silver, 3. 342 
Spodiophyllite, 6. 624 
Spodiosite, 3. 897 

didymium, 5 . 675 

Spodium, 4 . 506 
Spodos, 4 . 506 

Spodiimene, 2. 425 ; 6. 390, 640 ; 7. 897 

a, 6. 641 

6. 569, 641, 643 

y, 6. 640, 641 

soda, 6. 643, 693 

Spongy iron, 12. 635, 767 
Sporadosiderites, 12. 523 
Sporogelito, 5. 275 
Sporting powder, 2. 826 
Spraying, 4 . 494 
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Spraying, Scoop’s process, 4. 494 
Spreustein, 6. 673, 662 
Spring’s experiments on reactions with 
solids, 1. 824 
Spr6dglaserz, 9 . 540 
Spuma argenti, 7. 638 
Spurrite, 6. 366 
Stabeisen, 12. 709 
Stability constant, 2. 227 

fimction of energy, 1. 727 

Stable equilibrium, 1. 714 
Stachel, 12. 646 
Stahl, 12. 709 

StafEelite, 2. 2 ; 8. 623, 896 ; 8. 733 

Staglerz, 9 . 308 

Stagmatite, 14. 10, 40 

Stagno, 7. 276 

Stahal, 12. 646 

Stahel, 12. 646 

Stahelreich Eisen, 14. 355 

Stahl, 12. 709 

Stahl, E., 1. 65 

Stahlcobalt, 9 . 308 

Stahlantimonglanz, 9 . 546 

Stahl’s sulphur salt, 10. 268 

Stainerite, 12. 631 ; 18. 877 ; 14. 424 

Stainierite, 12. 150 ; 14. 686 

Stainless invar, 14. 554 

steels, 18. 606, 613 

Stal, 12. 646 
Stalactite, 6. 81 
Stalactites, 8. 814 
Stalactitic limestone, 15. 9 
Stalagmite, 6. 81 
Stalagmites, 8. 814 
Stale, 12. 646 
Stalle, 12. 646 
Stamper mills, 8. 497 
Standard gold, 8. 532 

silver, 8. 358 

solution, 1. 391 

Stangenbinnite, 9. 298 
Stangenstein, 6. 560 
Stannates, 7. 414 

(a-), 7. 414 

(i3-), 7. 417 

Stannic acid, 7. 404 

a-, 7. 405 

colloidal, 7. 408 

• properties, 7. 409 

jS-, 7. 405 

colloidal, 7. 411 

properties, 7. 411 

ammonium phosphatohenatungstate, 

11. 868 

P^^ospbatohexitetradecamolyb- 

date, 11. 670 

P^^osp^fttovanaditotungstate, 9 . 

827 

antimonate, 9. 457 

barium borate, 6. 105 

bismuth hydroxytrisulphate, 9 . 701 

bromide, 7. 454 

ethyl, 7. 455 

isopropyl, 7. 465 

methyl, 7. 466 

propyl, 7. 465 

tetrahydrated, 7. 456 

bromochlorides, 7. 467 

-T — bromotrichloride, 7. 467 


Stannic bromotriiodide, 7. 464 

calcium borate, 5. 106 

chlorate, 2. 366 

chloride j3-, 7. 442 

dihyrated, 7. 437 

enneahydrated, 7» 437 

ethyl, 7. 446 

isopropyl, 7. 446 

(di), 7. 446 

methyl, 7. 446 

pentahydrated, 7. 467 

properties, chemical, 7. 448 

physical, 7. 467 

tetrahydrated, 7. 437 

trihydrated, 7. 437 

chlorides, 7. 436 

chloroantimonite, 9 . 482 

chlorodisulphohydrate, 7. 443 

chlorohypophosphite, 8. 886 

chloropentasulphohydrate, 7. 443 

chloroplatinate, 16. 330 

chlorotetrasulphohydrate, 7. 443 

chlorotriiodide, 7. 464 

chromate, 11. 290 

cobalt sulphide, 14. 757 

cobaltic dichlorobisethylenediamine- 

bromide, 14. 729 

dichlorobisethylenediaminechlo- 

ride, 14. 670 

cobaltous hoxabromide, 14. 718 

hexachloride, 14. 646 

cuprous ferrous sulphide, 14. 168, 189 

diamminobromide, 7. 466 

diamminochloride, 7. 446 

diarsenatoctodecatungstate, 9 . 214 

diarsenite, 9 . 129 

dibromodichloride, 7. 457 

dibromodiiodide, 7. 464 

dichloride 7. 443 

dichlorodiiodide, 7. 463 

dihydroxysulphate, 7. 479 

dimtrato (j3-)* 7. 481 

dinitroxylchloride, 7. 445 

diplatinous hexasulphoplatinate, 16. 

396 

diBuli)hododecachloride, 10. 647 

disulphotetrachloride, 7. 443 

disulphotetraiodide, 10. 666 

ditritaphosphinochloride, 7. 446 

ferrite, 18. 921 

ferrous bromide, 14. 122 

cuprous sulphide, 7. 475 

hexachloride, 14. 35 

fluoride, 7. 422 

fluosilicate, 6. 956 

heptabromocerate, 5. 645 

hexamminoiodide, 7. 463 

hydroselenite, 10. 833 

hydroxide, 7. 406, 408 

hydroxytribromide, 7. 455 

iodide, 7. 462 

ethyl, 7. 463 

methyl, 7. 463 

propyl, 7. 463 

lithium tungstate, 11. 792 

manganous chloride, 12. 370 

hexabromide, 12. 383 

molybdate, 11. 666 

nickel bromide, 15. 429 

hexachloride, 15. 420 
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Stannic nickel hexafluoride, 15. 405 

nitrate, 7. 481 

nitratochloride, 8. 546 

nitrogen chlorosulphide, 7. 444 

oxychloride, 7. 445 

trioxychloride, 7. 445 

nitrosylchloride, 7. 446 ; 8. 438, 646, 

617 

octamminoiodide, 7. 463 

octohydroxyhexaselenite, 10. 833 

orthoarsenato, 9. 189 

orthoarsenite, 9. 1 29 

oxide, 7. 386, 394 

colloidal, 7. 395 

palladium purples, 15. 598 

properties, chemical, 7. 399 

physical, 7. 396 

oxybromide, 7. 455 

oxychlorides, 7. 440 

oxydiphosphate, 7. 482 

oxyfluorido, 7. 422 

oxytrisulphide, 7. 471 

permonosulphomolybdate, 11. 653 

phosphite, A 917 

phosphorylchloride, 7. 446 

phosphorylhenachlorido, 8. 1026 

phosphorylheptaehlorido, 8. 1026 

potassium amide, 8. 265 

sulphoplatinito, 16. 394 

pyroarseiiate, 9. 189 

pyropliosphate, 7. 482 

selenide, 10. 785 

selenite, 10. 832 

selenium dioxyoctochloride, 10. 910 

selenoxychloride, 7. 444 

silicate, 6 . 883 

strontium borate, 5. 105 

sulpharsonate, 9. 322 

sulphate, 7. 479 

dihydrated, 7. 479 

sulphatoplurnbato, 7. 822 

sulphide, 7. 469 

colloidal, 7. 470 

properties, 7. 471 

sulphoiodide, 7. 472 

sulphomolybdato, 11. 652 

sulphotellurite, 11. 114 

sulphotungstate, 11. 859 

telluride, 11. 56 

tetramminoehloroplatinite, 16. 284 

tetramminoiodide, 7. 463 

tetramminopotassamide, 8. 265 

tetroxyorthoarsenito, 9 . 129 

thiocarbonate, 6 . 128 

thiohypophosphate, 8. 1064 

thiophosphate, 8. 1066 

thorium tetrasulphate, 7. 247 

titanate, 7. 56 

triamminoiodide, 7. 463 

tribromochlorido, 7. 467 

tribromoiodide, 7. 464 

trichloroiodide, 7. 464 

trioxide, 7. 413 

trioxydinitrate, 7. 481 

tungstate, 11. 792 

vanadate, 9. 776 

Stannidodeoamolybdic aeid, 11. 601 
Staimite, 6. 883 ; 7. 283, 394, 475 ; 12. 531 ; 
14. 168 

Stannites, 7. 390 


Stannoformic acid, 7. 390 
Stannones, 7. 410 
Stannosic chloride, 7. 443 

oxybromide, 7. 453 

totrachlorodiiodido, 7. 461 

Stannostannic chloride, 7. 443 

oxybromide, 7. 453 

Stannous arninochlorido, 7. 430 

and cadmium chlorides, 7. 434 

zinc chlorides, 7. 434 

borate, 5. 106 

bromide, 7. 452 

monohydratod, 7. 453 

bromoiodide, 7. 461 

chlorate, 2. 356 

chloride, 7. 424, 425 

dihydrated, 7. 425 

monohydrated, 7. 425 

properties, chemical, 7. 427 

physical, 7. 425 

trihydrated, 7. 425 

chloroantimonito, 9. 482 

ehloroarsenate, 9. 258 

chlorobromide, 7. 453 

chloroiodide, 7. 460, 461 

chloroplatinito, 16. 284 

(diloroplumbite, 7. 732 

chromate, 11. 290 

cobaltic bispropylenediamiiiediam- 

minoheptaehloride, 14. 659 

chloroi)yridinebisethylened i- 

aminechloride, 14. 666 

dichlorobisethylenediaminechlo- 

ride, 14. 670 

hexamminodocachloride, 14. 656 

deeahydrate, 14. 656 

octohydrate, 14. 656 

hexamminoicKlido, 14. 743 

cui>rou8 chlorides, 7. 433 

stannate, 7. 418 

diammmobromido, 7. 453 

diamminoiodide, 7. 459 

diarsenatoctodecatungstaie, 9. 214 

dihydrazinochloride, 7. 430 

dihydrophosphate, 7. 482 

dioxysulphate, 7. 478 

dithionato, 10. 594 

enno€W,mminobromide, 7. 453 

enneamminochlonde, 7. 430 

eimeamminoiodido, 7. 459 

ferrous sulphide, 14. 168 

heptoxydithionato, 10. 594 

hexantimonate, 9. 457 

hydroarsenate, 9., 189 

hydrochloride, 7. 428 

hydrophosphate, 7. 482 

hydrosulphochloride, 7. 466 

hydroxide, 7. 386 

preparation, 7. 389 

properties, 7. 389 

hyposulphite, 10. 183 

iodide, 7. 457 

alkyl, 7. 459 

dihydrated, 7. 458^ 

monohydrate, 7. 458 

manganous chloride, 12. 370 

metantimonate, 9. 457 

metaphosphate, 7. 482 

metasulphoantimonite, 9. 544 

monamminoiodide, 7. 459 
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Stannous nickel tetrachloride, 15. 420 

nitrate, 7. 480 

orthoarsenite, 9. 128 

orthophosphate, 7. 481 

oxide, 7. 386 

preparation, 7. 386 

properties, chemical, 7. 389 

physical, 7. 387 

oxycarbonate, 7. 480 

oxychloride, 7. 428 

oxyiodides, 7. 469 

oxynitrate, 7. 480 

oxysulphate, 7. 478 

pentamminobromido, 7. 453 

pentamminoiodide, 7. 459 

pontoxyhexachloride, 7. 428 

trihydrated, 7. 428 

permanganite, 12. 279 

permonosulphomolybdate, 11. 653 

phosphite, A 917 

phosphorylheptachlorido, 8. 1026 

potassium amide, 8. 265 

pyroantimonate, 9 . 457 

pyrophosphate, 7. 482 

selenide, 10. 784 

sodium amide, 8. 265 

stannate, 7. 386, 392 

sulpharsenate, 9 . 322 

sulphate, 7. 477 

sulphide, 7. 465 

properties, chemical, 7. 467 

physical, 7. 466 

trihydrated, 7. 466 

sulphoantimonate, 9 . 575 

sulphochromite, 11. 433 

sulphomolybdate, 11. 652 

sulphotellurite, 11. 114 

sulphotungstate, 11. 859 

telluride, 11. 55 

tetrachloromercuriate, 4. 811 

tetradecahydroxy tetrachloride, 7. 428 

tetraiodoplumbite, 7. 778 

tetramminochloride, 7. 430 

tetramminochloroplatinite, 16. 284 

tetramininoiodide, 7. 459 

tetraphosphate, 7. 481 

tetroxydichloride, 7. 428 

thiocarbonate, 6. 128 

thiohypophosphate, 8. 1064 

thiophosphate, 8. 1065 

thiosulplmte, 10. 650 

triamminobromide, 7. 453 

triamminoiodide, 7. 459 

trioxytetraohloride, 7. 428 

tristannate, 7. 392 

tungstate, 11. 792 

vanadate, 9 . 776 

Stannum, 7. 276, 277 

calciforme, 7. 394 

nativum, 7. 283 

spathosum, 11. 673 

Stanyl ammonium chloride, 7. 442 

chloride, 7. 442 

heptachloride, 7. 443 

heptastannate, 7. 392 

hexastannate, 7. 392 

hydroxychloride, 7. 442 

icosistannate, 7. 392 

selenate, 10. 873 

(di)stanyl platinum a-stannate, 7. 420 


Stanzaite, 6 . 458 
Star bowls, 9 . 360 

metal, 9 . 356 

of the South diamond, 5. 711 

philosopher’s signet, 9 . 343 

royal, 9 . 340 

wonderful, 9 . 340 

Starch : iodide, 2. 99 

iodized, 2. 98 

Stark effect, 4 . 19 

Stark’s h 3 rpothe 8 is valency, 4 . 183, 186 
Stars spectra, 4 . 19 
Stasite, 7. 491 ; 12. 136 
Stassfurt potash beds, 2. 428 

salts origin, 2. 434 

uses, 2. 435 

Stassfurtite, 2. 430 ,* 5. 137 
Stassite, 12. 5 
Stasziate, 9 . 161 
State, colloidal, 1. 771 

critical, 1. 164, 165 

States, corresponding, 1. 759, 760 

Van der Waals’ theory, 1. 759 

of aggregation, 1. 164 

Statical electronic h 5 rpotheses valency, 4 . 

183 

Status nascens, 1. 331 
Staurolite, 6. 766, 909 ; 12. 150 

manganese, 6. 909 

zinc, 6. 909 

Staurotide, 6. 909 
Staurotite, 12. 531 
Steadite, 8. 903 ; 6. 836 
Steam curve, 1. 444 

decomposition by red-hot iron, 1. 935 

electrolysis, 1. 493 

Steargillite, 6. 498 
Steatargillite, 6, 498, 624 ; 12. 531 
Steatite, 6. 420, 429, 430 
Steel, 12. 645, 646, 709 

abnormal, 12. 675 

absorption oxygon, 1. 371 

acid, 12. 711 

ageing, 12. 680 

alloy, 12. 711 

aluminium, 12. 762 

annealing, 12. 670 

bar, 12. 710 

basic, 12. 711 

Bessemer, 12. 648, 711 

acid, 12. 649 

basic, 12. 649 

blister, 12. 710, 752 

carbon, 12. 711, 712 

high, 12. 712 

low, 12. 712 

medium, 12. 712 

cast, 12. 646, 711 

cellular structure, 12. 821 

cement, 12. 753 

bar, 12. 710 

cementation, 12. 736 

chromium, 12. 752 

cold-working, 12. 670 

converted b^, 12. 710 

corrosion, 18. 403 

crucible, 12. 646, 710, 763 

Damascus, 12. 853 

dendritic structure, 12. 672 

electric, 12. 656, 711 
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Steel hardening, 12. 670 

hot- working, 12. 670 

ingot, 12. 710 

manganese, 12. 762 

manufacture, 12. 646 

microstructure, 12. 791 

molybdenum, 12. 762 

nickel, 12. 751 

nomenclature, 12. 707 

normal, 12. 675 

open hearth, 12. 663, 711 

patenting, 12. 691 

pearly constituent, 5. 897 

of, 12. 848 

pig and ore process, 12. 653 

scrap process, 12. 653 

plastic, 12. 710 

plated bars, 12. 710 

puddled, 12. 710 

seasoning, 12. 680 

semi, 12. 711 

shear, 12. 710 

double, 12. 710 

single, 12. 710 

Siemens-Martin’s process, 12. 653 

silicon, 12. 752 

special, 12. 711 

spring, 12. 710 

tempering, 12. 670 

Thomas’ process, 12. 652 

Thomas-Gilchrist’s process, 12. 652 

titanium, 12. 752 

timgsten, 12. 752 

wold, 12. 710 

Steoleite, A 749 

Steels irreversible, 16. 264 

reversible, lA 264 

Steenstrupine, 5. 513 

Stefan and Boltzmann’s radiation law, 4.15 
Steinhoilite, 6. 808 
Steinmannite, 9 . 343 
Steiiimark, 6. 472 

Eisen, 6. 473 

Steinsalz, 2. 430 

Stellerite, 6. 768 

Stellite, 6. 366 ; 14. 519 

Stolznerite, 3. 266 

Stephanite, 8. 300 ; 9 . 343, 540 

Stercorite, 8. 733 

Stere, 1. 237 

Stereochemistry, 1. 214 

Steric hindrance, 10. 240 

Sterline, 15. 210 

Sterling gold, 8. 632 

silver, 8. 368 

Sterlingite, 6. 606, 909 
Sternbergite, 12. 631 ; 14. 193 
Sterro metal, 4. 671 ; 18. 646 
Stetefeldtite, 9 . 343, 437 
Stevensite, 6. 430 
Stiatile, 9 . 461 
Stibia femina, 9 . 420 
Stibianite, 9 . 442 
Stibiatil, 9 . 343 ; 12. 150 
Stibioonite, 9 . 343, 436, 437 
Stibine, 9 . 391, 613 

decomposition, 9 . 394 

properties, chemical, 9 . 396 

ph3)^ical, 9 . 393 

Stibiobismuthinite, 9. 696 


Stibiodomeykite, 9 . 63 
Stibioferrite, 9 . 437 
Stibiogalenite, 9 . 468 
Stibiohexargentite, 9 . 404 
Stibiopalladinite, 15. 592 ; 16. 6 
Stibiotantalate, 9 . 904 
Stibiotantalite, 9 . 460 
Stibiotriargentite, 9 . 404 
Stibium, 9 . 339, 340, 341 
Stiblite, 9 . 343 
Stiblith, 9 . 435 
Stibnite, 9 . 343, 349, 513 
Stichtite, 4. 376 ; 11. 473 
Stickstoff, 8. 46 
Stickstoffoxybaryt, 8. 485 
Stickstoiititan, 8. 119 
Stilbite, 6. 575, 738, 758 

ammonium, 6. 760 

anamorphique, 6. 755, 758 

barium, 6. 760 

potassium, 6. 760 

sodium, 6. 760 

thallo-, 6. 826 

Stilpnomelane, 6. 624 ; 12. 531 

StiliJnosiderito, 13. 886 

Stilf)osiderite, 18. 877 

Stimmi, 9 . 339, 340, 341 

Stimulants in chemical actions, 1. 359 

Stinkstone, 2. 431 ; 8. 815 

Stirlingite, 4. 506 ; 6. 909 

StOchiolith, 9 . 404 

Stoffertite, 3. 880 

Stokesito, 6. 883 ; 7. 283 

Stolpenite, 6. 498 

Stolzite, 7. 491 ; 11. 678, 792 

Stone age, 1. 19 

baptismal, 6. 909 

buff, 6. 468 

Cornish, 6. 467 

dry white, 6. 468 

mild purple, 6. 468 

purjde, 6. 467 

Stoneware, 6. 515 

Stopping power elements for a-rays, 4. 81 

Stove charcoal, 5. 748 

Strahlblende, 4. 408 

Strahlpyritos, 14. 218 

Strahlstein, 6. 405 

Strahlzeolith, 6. 758 

Strakonitzite, 6. 430 

Straight extinction, 1. 608 

Strain, 1. 819 

theory, valency, 1. 215 

Strass, 6. 521, 522 
Stratopeite, 6. 897 
Stream tin, 7. 394 
Strengite, 12. 631 ; 14, 401 
Strength factor of energy, 1. 712 
Stress, 1. 819 

Striegovite, 6. 623 ; 12. 531 
Strigovito, 12. 150 
Strogonowite, 6. 763 
Stromeycrite, 8. 447 
Strong acids, 1. 981 

bases, 1. 981 

ions, 1. 1016 

Strontia, 8. 662 

anorthite, 6. 707 

dolomite, 4. 376 

felspar, 6. 662, 698, 707 
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Strontia labradorite, 6. 707 

nephelite, 6. 571 

oUgoclase, 6. 707 

soiSsilite, 0. 683 

water, 8. 676 

Strontian yellow, 11. 271 
Strontiocalcite, 8. 814, 846 
Strontium, action on water, 1. 135 

a-stannate, 7. 419 

aluminium pyrophosphate, 5. 370 

amalgams, 4. 1032 

amide, 8. 269 

amidosulphonate, 8. 642 

ammonium chromate, 11. 271 

dimetaphosphate, 3. 894 

hydroxynitrilodisulphonate, 8. 
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imidosulphonate, 8. 654 

nickel nitrite. 8. 611 

trioxysulpharsenate, 9 . 329 

analytical reactions, 8. 621 

antimoiiious thiosulphate, 10. 553 

antimonite, 9 . 432 

antimony alloys, 9 . 406 

sulphate, 9 . 583 

arsenatotrimolybdate, 9 . 209 

arsenide, 9. 66 

atomic wt., 3. 646 

azide, 8. 350 

barium calcium hexachlorido, 8. 720 

chromate, 11. 274 

nitrite, 8. 488 

sulphate, 8. 763 

bisbromoarsenite, 9 . 256 

bismuth thiosulphate, 10. 654 

tungstate, 11. 795 

bismuthotungstate, 9 . 651 

boride, 5. 24 

bromate, 2. 346 

hydrated, 2. 346 

bromide, 3. 726 

properties, chemical, 3. 727 

physical, 3. 726 

bromoarsenatoapatite, 9 . 262 

bromopalladite, 15. 677 

bromophosphate, 8. 897 

bromoplatinate, 16. 379 

bromosmate, 15. 724 

bromostannate, 7. 456 

bromotriorthoarsenate, 9 . 262 

bromotriortho vanadate vanadatobro- 

mapatite, 9 . 813 

bromovanadate, 9 . 813 

cadmium alloys, 4. 687 

hexachloride, 4. 658 

totraiodide, 4. 584 

tetrathiosulphate, 10. 547 

caesium enneachloride, 8. 719 

calcium carbonate, 8. 846 

phosphatoarsenate, 9 . 171 

sodium carbonate, 8. 846 

carbamate, 2. 796 

carbide, 5. 860 

carbonate occurrence, 8. 814 

preparation, 8. 814 

properties, chemical, 8. 839 

physical, 8. 833 

solubility, 8. 824 

carbonyl, 6. 961 

chlorate, 2. 344 


Strontium chlorate hydrated, 2. 345 

chloride, 8. 697 

and fluoride, 8. 718 

BaClg-NaCl, 8. 720 

CaCla-BaCla, 8. 720 

dihydrated, 8. 706 

hexahydrated, 8. 706 

hy(kated, 8. 702 

KCl-NaCl, 8. 720 

preparation, 8. 697 

properties, chemical, 8. 714 

physical, 8. 700, 706 

chlorite, 2. 284 

chloroantimonate, 9 . 491 

chloroapatite, 8. 902 

chloroarsenatoapatite, 9 . 260 

chloroaurate, 8. 696 

chlorochromate, 11. 398 

chloroiridate, 16 . 772 

chlorophosphato, 8. 902 

chloroplatinate, 16. 327 

chloroplatinite, 16. 282 

chlorostannate, 7. 449 

tetrahydrato, 7. 449 

chlorotriorthoarsenate, 9 . 260 

chromate, 11. 270 

chromatosulphate, 11. 450 

cobaltic dodecani trite, 8. 504 

oxyoctonitrite, 8. 504 

cobaltito, 14. 594 

cobaltous chloride, 14. 642 

columbato, 9 . 866 

copper ammonium nitrite, 8. 488 

potassium nitrite, 8. 488 

silicate, 6. 373 

decaboratodibromido, 5. 141 

decatungstate, 11. 832 

deutoroctovanadate, 9 . 771 

deuterovanadate, 9 . 770 

enneahydrate, 9 . 770 

dialuminium dimesotrisilieate, 6. 758 

diborate, 5. 87 

dihydrated, 5. 88 

pentahydrated, 5. 88 

tetrahydratod, 5. 88 

dichromate, 11. 341 

diglycenylpermanganite, 12. 278 

dihydroaj*senate, 9 . 172 

dihydroarsenatotrimolybdate, 9 . 208 

dihydrohypophosphate, 8. 937 

dihydrophosphate, 8. 886 

monohydratc^, 8. 887 

dihydropyrophosphate, 8. 892 

dihydropyrophosphite, 8. 922 

dihydroxy tetrasulphide, 8. 768 

diiodonitritoplatinite, 8. 623 

diiodotriarsenite, 9 . 267 

dimetaphosphate, 8. 893 

dihydrated, 8. 893 

dioxide, 8. 666, 668 

diperoxyhydrate, 8. 668 

hydroxyhydrate, 8. 671 

octohydrated, 8. 667 

dipermanganite, 12. 277 

disilicide, 6. 178 

disulphoniodide, 8. 737 

disulphuryldiiodide, 10. 091 

dithionate, 10. 589 

dithiophosphate, 8 . 1068 

ditungstate, 11. 810 
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Strontium ditungstate trihydrate, 11. 810 

diuranate, 12. 66 

diuranyl dicarbonate, 12. 116 

dodecaborate, 5. 93 

dodecamercuride, 4. 1032 

ferrate, 18. 936 

ferric chlorides, 14. 104 

ferrite, 18. 913 

ferrous chlorides, 14. 33 

fluoaliuninate, 5. 308 

fluoarsenatoapatite, 9 . 269 

fluoride, 8. 688 

and chloride, 8. 718 

preparation, 8. 688 

properties, chemical, 8. 693 

physical, 8. 689 

fluoroapatite, 8. 901 

fluorobromide, 8. 731 

fluorochloride, 8. 718 

fluoroiodide, 8. 739 

fluorophosphate, 8. 901 

fluosilicate, 6. 951 

fluostannate, 7. 423 

fluotitanate, 7. 72 

dihydrated, 7. 72 

fluotriorthoarsenate, 9 . 259 

fluozirconate, 7. 141 

haidingerite, 9 . 1 7 1 

hemiamminobromidc, 8. 730 

henamercuride, 4. 1032 

heptachlorodibiamuthite, 9 . 667 

heptapermanganite, 12. 277 

hexaborate, 6. 92 

hexachloromercuriate, 4. 860 

hexahydroarsenatoctodecamolybdate, 

9 . 211 

hexahydroxythiocarbonate, 6. 126 

hexaiododiplumbite, 7. 777 

hexamercuride, 4. 1032 

hoxametaphosphate, 8. 895 

■ hexammine, 8. 248 

hexamminoiodide, 8. 737 

history, 8. 619 

hydrazinosulphonate, 8. 683 

hydride, 8. 629, 649 

hydroarsenate, 9 . 170 

monohydrato, 9 . 171 

hydrodioxydiselenophosphato, 10. 932 

hydroimidodisulphonate, 8. 654 

hydroimidosulphonato, 8. 668 

hydrophosphate, 8. 880 

colloidal, 8. 882 

hydroselenite, 10. 825 

hydrosulphate, 8. 783 

hydrosulphide, 8. 750 

hydroxide, 8. 673 

monohydrated, 8. 676 

octohydrated, 8. 675 

properties, chemical, 8. 636 

physical, 8. 681 

solubility, 8. 677 

hydroxyhydrosulphide, 8. 766 

hydroxypentachloroplatinate, 16. 336 

hydroxyphosphato, 8. 902 

h 5 rpobromite, 2 . 273 

hypochlorite, 8. 272 

hyponitrite, 8. 414 

pentahydrate, 8. 414 

hypophoephate, 8. 937 

hypophosphite, 8. 884 


Strontium hyposulphite, 10. 182 

imide, 8. 260 

iodate, 2. 347 

hydrated, 2. 348 

iodide, 8. 734 

hexahydrated, 8. 736 

iodoarsenatoapatite, 9 . 263 

iodochloride, 8. 738 

iodophosphate, 3. 897 

iodostannite, 7. 460 

iodotriorthoarsenate, 9 . 263 

iodotriorthovanadate, vanadatioda- 

patite, 9 . 814 

iron alloy, 18. 641 

isopropylstaimonate, 7. 410 

isotetrahydroborododecatungstate, 5. 

110 

isotopes, 8. 648 

lead chromates, 11. 304 

iodide, 8. 738 

oxychloride, 7. 744 

thiosulphate, 10. 5.52 

lithium pentabromide, 3. 731 

silicate, 6. 371 

magnesium carbonate, 4. 376 

manganate, 12. 289 

manganese metasilieate, 6. 897 

manganitomanganate, 12. 290 

manganous chloride, 12. 368 

tetrabromides, 12. 383 

mercuric heptanitrite, 8. 495 

hexabromide, 4. 894 , 

hexaiodide, 4. 939 

imidodisulphonate, 8. 668 

sulphite, 10. 300 

tetrabromide, 4. 894 

tetraiodide, 4. 939 

octohydrated, 4. 939 

thiosulphate, 10. 649 

mercurous oxynitrate, 4. 997 

mesotrititanate. 7. 54 

metaborate, 6. 87 

metaliuninate, 5. 293 

metantimonate, 9 . 454 

metaphosphate, 3. 893 

metarsenate, 9 . 172 

metarsenite, 9 . 125 

metasilicate, 6. 357 

monohydrated, 6. 360 

metasulpharsenatoxymolybdate, 9 . 

332 

metasulpharsenite, 9 . 296 

metatungstate, 11. 825 

metavanadate, 9 . 769 

tetrahydrate, 9 . 769 

metazirconate, 7. 136 

molybdate, 11. 560 

monomerouride, 4. 1033 

monometaphosphate, 3. 893 

monosulplude, 8. 741 

monothiophosphate, 8. 1069 

monoxide, 8. 653 

nickelate, 16. 401 

nitrate, 8. 849 

properties, chemical, 8. 860 

physical, 3. 866 

solubility, 8. 850 

tetrahydrated, 3. 849 

— X-radiogram, 1. 642 

nitratoplumbite, 7. 866 
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Strontium nitride, 8. 102 

nitrite, 8. 484 

nitritoperosmite, 15. 728 

nitrohydroxylarniiiate, 8. 306 

occurrence, 3. 622 

octamminochloride, 8. 716 

octoborate heptahydrated, 6. 93 

octochlorodithallate hexahydrated, 5. 

447 

octodecachlorodialuminate, 5. 322 

octomercuride, 4. 1032 

octomolybdaie, 11. 596 

orthoarsenate, 9. 168 

orthoarsenite, 9. 125 

orthoborate, 5. 87 

orthojMjrtantalate, 9. 914 

orthoj)hosphate, 8. 866 

properties, chemical, 3. 868 

physical, 8. 867 

orthoplumbate, 7. 699 

orthosilicate, 6. 353 

orthosulpharsenate, 9. 320 

orthosulphoantimonate, 9. 574 

orthosulphoantimonite, 9. 542 

orthotetravanadate, 9. 769 

ortho vanadate, 9. 768 

osmate, 15. 706 

osmyl oxynitrite, 15. 729 

oxide, higher, 8. 666 

properties, chemical, 8. 663 

physical, 8. 660 

oxides, 3. 652 

oxybromide, 8, 730 

oxychloride, 8. 716, 717 

oxyiodide, 8. 738 

pararnolybdate, 11. 586 

paratungstate, 11. 818 

pentachlorobismuthite, 9. 667 

pentahemimercurido, 4. 1033 

pentahydroxychloroplatinate, 16. 333 

pentamercuric dodecaiodide, 4. 

939 

octohydrated, 4. 939 

pentamolybdatodisulphite, 10. 307 

pentapermanganite, 12. 277 

pentasulphide, 8. 755 

perborate, 5. 120 

perchlorate, 2. 399 

percobaltite, 14. 601 

porditungstate, 11. 835 

perferrate, 13. 936 

perforrite, 18. 926 

periodates, 2. 412, 413 

p>ermanganate, 12. 334 

permanganite, 12. 277 

pernickelite, 15. 400 

persulphate, 10. 478 

perthiocarbonate, 6. 131 

pervanadate, 9. 795 

phosphates, 8. 864 

phosphide, 8. 841 

phosphite, 8. 915 

plumbite, 7. 668 

polybromide, 8. 730 

polyiodide, 8. 738 

polyselenide, 10. 775 

polysulphide, 8. 752 

potassium arsenate, 9. 173 

chromate, 11. 271 

oobalt nitrite, 8. 505 


Strontium potassium dimetaphosphate, 8. 

894 

disulphate, 8. 806 

hexametaphosphate, 8. 895 

hydroxynitrilodisulphonato, 8. 
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imidodisulphonate, 8. 664 

nickel nitrite, 8. 612 

nitrite, 8. 488, 601 

pentabromide, 8. 732 

pentachloride, 8. 719 

phosphate, 8. 877 

P3npophosphate, 8. 892 

tetrabromide, 3. 732 

tetrerotetradecavanadate, 9. 772 

thiosulphate, 10. 544 

trisulphato, 8. 806 

preparation, 8. 624 

properties, chemical, 8. 637 

physical, 8. 631 

pyroarsenite, 9. 126 

pyrophosphate, 8. 891 

dihydrated, 8. 891 

monohydrated, 8. 891 

pyrosulpharsenato, 9. 320 

pyrosulpharsenatoxymolybdate, 9. 331 

pyrosulpharsenite, 9. 295 

pyrosulphate, 10. 446 

pyrosulphoantimonato, 9. 574 

pyrosulphoantimonite, 9. 542 

pyrovanadate, 9. 769 

relations Ba, Ca, 8. 907 

ruthenate, 15. 518 

selenate, 10. 822 

selenide, 10. 774 

selenite, 10. 825 

silicododecamolybdate, 6, 870 

silver chloride, 8. 720 

dithiosulphate, 10. 545 

nitrite, 8. 488 

sodium arsenate, 9. 173 

enneahydrate, 9. 1 73 

monohydrate, 9. 173 

carbonate, 8. 846 

dimetaphosphate, 8. 894 

hydroxynitrilodisulphonato, 8- 
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imidodisulphonate, 8. 654 

oxytrisulpharsenate, 9. 330 

paratungstate, 11. 818 

phosphate, 8. 878 

octodecahydratod, 8. 878 

pyrophosphate, 8. 892 

silicate, 6 . 371 

tetrasulphate, 3. 805 

trimetaphosphate, 8. 894 

stannic borate, 5. 105 

Bulphaluminate, 5. 331 

sulphate, 8. 760, 764 

colloidal, 8. 764 

preparation, 8. 763 

properties, chemical, 8. 798 

physical, 8. 792 

solubility, 8. 777 

Bulphatoperiridite, 15. 784 

sulphatostannate, 7. 479 

sulphide photoluminescence, 8. 746 

properties, chemical, 8. 742, 744 

physical, 8, 742, 760 

sulphides, 8. 740 
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Strontium sulphite, 10. 283 

hemihydrate, 10. 283 

sulphomotastannate, 7. 476 

sulphomolybdato, 11. 662 

sulphopyroarsenitoarsenate, 0. 320 

sulphotellurite, 11. 113 

sulphotrimolybdate, 11. 652 

sulphotungstate, 11. 859 

sulphovanadites, 9. 816 

tellurate, 11. 93 

telluride, 11. 60 

tellurite, 11. 80 

tetraborate, 6. 91 

tetrahydrated, 5. 92 

tetrachlorobismuthite, 9. 667 

tetrachloroplumbite, 7. 730 

tetrachlorostannite, 7. 434 

tetradecamercuride, 4. 1032 

— — tetrahydrosilicododeoatungstate, 6. 878 

tetrametaphosphate, 8. 894 

octohydrate, 8. 895 

tetranitritoplatinite, 8. 620 

tetraraenite, 9. 125 

tetrasulphidodihydrated, 8. 753 

hexahydratod, 8. 753 

tetrasulphoniodide, 8. 737 

tetrasulphuryldiiodide, 10. 691 

tetrathionate, 10. 618 

hexahydrate. 10. 618 

dihydrate, 10. 618 

totreroctovanadate, 9. 771 

tetrerotetradecavanadate, 9 . 771 

thallous chloride, 5. 441 

dithionates, 10. 694 

thiocarbonate, 6. 126 

thiophoBphate, 8. 1065 

thiosulphate, 10. 643 

monohydrate, 10. 543 

pentahydrate, 10. 543 

thorium orthophosphate, 7. 262 

titanic sulphate, 7. 94 

triantimonate, 9. 444 

triarsenatotetravanadate, 9 . 201 

trichromate, 11. 361 

trimolybdate, 11. 689 

triplumbide, 7. 614 

trisulphatarsenite, 9. 336 

tritadiamide, 8. 260 

triterohexa vanadate, 9. 770 

trithionate, 10. 609 

trithiophosphate, 8. 1067 

tritungstate, 11. 811 

tungstate, 11. 786 

uranate, 12. 63 

uranium hydroxydisulphotetraura- 

nate, 12. 98 

red, 12. 98 

uranous diphosphate, 12. 130 

hexachloride, 12. 83 

uranyl dihydrotetraphosphate, 12. 136 

— oxytetraphosphate, 12. 136 

uses, 8. 644 

vanadatotungstate, 9. 787 

wagnerite, 4. 388 

zinc alloys, 4. 686 ‘ 

tetrachloride, 4 . 668 

zincate, 4. 630 

(di)6trontium diborate, 5. 87 
(tetra)strontixim octoaluminyl heptameta- 
silicate, 6 . 734 


(tri)strontium decaborate heptahydrated, 5. 

89, 91 

dialuminate, 6. 291 

imidodisulphonate, 8. 654 

trihydroxyimidodisulphonate, 8. 654 

Structure chemical compounds, 1. 223 
Striivenite, 2. 656 

Striiverite, 6. 620 ; 7. 2 ; 9. 839, 905 
Strutt’s radium clock, 4. 84 
Struvite, 4. 252, 384 

X-radiogram, 1. 642 

Strychnine bromoiridate, 15. 777 

chloroiridate, 15. 771 

sulphatoperiridite, 16. 784 

Stuckgips, 8. 763 
Studerite, 9. 291 
Stiicke, 12. 583 
Stiickofen, 12. 583, 584 
Stiitzite, 11. 2, 44 
Stiivenite, 5. 342 
Stupa, 1. 23 
Stupp, 4. 698 
Stylobate, 6. 713 
Stylot 5 rpite, 8. 7 ; 9. 343, 536 
Stypterite, 5. 333 
St3^ticite, 14. 3 
Subbromides, 2. 238 
Subchlorides, 2. 238 
Subdelessite, 6. 624 
Subiodides, 2. 238 
Sublimate water, 4. 817 
Sublimation curve, 1. 444 
Sublim^ doux, 4. 797 
Suboxides, 1. 118 
Subphosphoric acid, 8. 924 
Substitution theory, 1. 218 
Succinite, 6. 715 
Sugar and hydrogen, 1. 304 

charcoal, 5. 747 

Suhler Woisskupfer, 15. 234 
Suida’s reaction, 6. 294 
Suint, 2. 425, 438 
Sulfamidique acide, 8. 670 
Sulfammonique acide, 8. 670 
Sulfatammon, 8. 648 
Sulfazeux, acide, 8. 670 
Sulfazidique acide, 8. 670 
Sulfazilique acide, 8. 670 
Sulfazique acide, 8. 670 
Sulfazotique acide, 8. 670 
Sulfite sulfur^ de soude, 10. 485 
Sulfodialuminique hydrate, 5. 337 
Sulfur apyron, 10. 1 

vivum, 10. 1 

Sulphalite, 2. 553 
Sulphamic acid, 8. 637 
Sulphamide, 8. 660 
Sulphamidinic acid, 8. 647 
Sulphammonates, 8. 667 
Sulphammonic acid, 8. 667 
Sulphammonium, 8. 249 

mercury, 4. 954 

Sulphantimonides, 9. 589 
Sulpharsenates, 9. 315 
Sulpharsenic acid, 9 . 315 
Sulpharsenide, 9. 589 
Sulpharsenides, 9. 305 
Sulpharsenious cbcids, 9. 289 
Sulphate platinosic acid, 16. 403 
Sulphates, 10. 440 
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Sulphates, acid, 10. 440 

complex, 10. 440 

double, 10. 440 

triple, 10. 440 

Sulphatizing roast, 8. 30, 306 
Sulphatoallophane, 6. 497 
Sulphatoaluminic acid, 5. 336 
Sulphatoiodic acid, 2. 363 
Sulphatomarialite, 6. 764 
Sulphatomeionite, 6. 764 
Sulphatomolybdic acid, 11. 657 
Sulpha topentaquo-salts, 11. 404 
Sulphatopotash-sodalite, 6. 583 
Sulphatoselenates, 10. 929 
Sulphatotitanic acid, 7. 92 
Sulphato-xenotime, 5. 528 
Sulphazites, 8. 684 
Sulphazotates, 8. 673 
Sulphyposulfate de potasse, 10. 600 
Sulphide ores, 9. 715 

roasting, 8. 22 

smelting, 8. 22 

Sulphides, 9 . 589 ; 10. 141 
Sulphimide, 8. 663 
Sulphimidodiamide, 8. 664 
StQphinates, 10. 163 
Sulphinic acids, 10. 165, 238 
Sulphites constitution, 10. 234 
Sulphitosodalite, 6. 583 
Sulpho-lead-sodalite, 6. 583 

silver-sodalite, 6. 583 

spinels, 14. 758 

tin-sodalite, 6. 583 

Sulphoantimonates, 9 . 569 
Sulphoantimonites, 9 . 532 
Sulphoarsenides, 9 . 305 
Sulphobismuthite, 9 . 694 
Sulphobismuthites, 9 . 589, 689 
Sulphoborite, 2. 430 ; 5. 4 
Sulphocarbonic acid, 6. 119 
Sulphochromites, 11. 431 
Sulphocupric anhydride, 8. 226 
Sulphoferric acids, 14. 183 
Sulphogermanates, 7. 274 
Sulphalite, 2. 656 
Sulphohydrates, 10. 141 
Sulphohydrazinium, 8. 314 
Sulphohydrosulphosodalite, 6. 583 
Sulpholithia-sodalite, 6. 583 
Sulphomagnetites, 14. 757 
Sulphometaboric acid, 5. 145 
Sulphometastannic acid, 7. 473 
Sulphomolybdates, 11. 650 
Sulphomolybdatovanadates, 11. 652 
Sulphones, 10. 162, 165 
Sulphonitronic acid, 8. 692 
Sulphophone, 4. 600 
Sulphoplatinous acid, 16. 395 
Sulphopotash-Bodalite, 6. 583 
Sulphorthostannic acid, 7. 473 
Sulphoselenides, 10. 919 
Sulphoselenium enneaoxyoctochloride, 10. 

911 

tetroxydibromide, 10. 911 

triox3rtetrabromide, 10. 911 

trioxytetrachloride, 10. 911 

Sulphosilicates, 6. 986 
Sulphosilicon, 6. 987 
Sulphostannates, 7. 473 
Sulphoaulphurous acid, 10. 563 


I Sulphotellurates, 11. 114 
Sulphotelluric acid, 11. 114 
Sulphotellurites, 11. 113 
Sulphotellurous acid, 11. 110 
Sulphothiooarbonic acid, 6. 119 
Sulphothionyl chloride, 10. 635 
Sulphotrimolybdates, 11. 654 
Sulphotungstates, 11. 857 
Sulphouranic acid, 12. 98 
Sulpho vanadates, 9 . 816 
Sulphovanadatomolybdates, 11. 652 
Sulphovanadites, 9 . 816 
Sulphoxylates, 10. 165 
Sulphoxylic acid, 10. 161, 238 
Sulphoxytelluric acid, 11. 110, 111 
Sulphozincate, 4. 607 
Sulphur, 10. 1 ; 12. 528 

a-, 10. 23 

i8., 10. 24 

y-, 10. 25 

8-, 10. 25 

€-, 10. 25 

^, 10. 28 

17-, 10. 28 

0., 10. 28 

A-, 10. 46 

10. 46 

TT-, 10. 49 

active, 10. 59 

adustilite, 1. 64 

allotropic forms, 10. 23 

amorphous, 10. 29 

antimonii auratum, 9 . 564 

ardens, 1. 64, 67 

arsenates, 9 . 203 

atomic disintegration, 10. 112 

number, 10. 112 

weight, 10. 110, 112 

auratum, 9 . 564 

bacteria, 10. 7 

black, 10. 33 

blue, 10. 34 

bromides, 10. 649 

Bungo, 10. 15 

chlorides, 10. 631 ; 18. 610 

colloidal, 10. 29, 38 

solution, 10. 38 

combustible, 1. 64 

compoimds in air, 8. 14 

copper-iron, ternary system, 8. 24 

cycle, 10. 9 

diamine, 8. 250 

diamminodichloride, 10. 646 

dibromide, 10. 652 

dichloride, 10. 632, 644 

dioxide, 10. 186 

anal3d;ical, 10. 233, 244 

and CO,, 6. 32 

; chlorine, 1. 518 

— ^ effect on catalysis, 1. 487 

hexahydrate, 10. 210 

physiological, 10. 242 

preparation, 10. 188 

properties, chemical, 10. 203 

physical, 10. 190 

uses, 10. 243 

dioxydianhydrosulphate, 10. 345 

ditritaiodide,' 10. 653 

earth, 10. 14 

electronic structure, 10. 113 
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Sulphur electronegative, 10. 419 

electropositive, 10. 419 

element), 1. 34 

extraction, 10. 14 

ferro mineralisatum, 14. 199 

fixed, 1. 64 

flowers of, 10. 3, 19 

fluorides, 10. 630 

heminitrosyl trioxide, 10. 346 

heptoxide, 10. 448 

hexafluoride, 10. 630 

hexaiodide, 10. 656 

hexammine, 8. 250 

hextamide, 8. 260 

history, 10. 1 

holoxide, 10. 449 

hydrate, 10. 161 

hydrated, 10. 91 

hyperoxide, 10. 449 

iodides, 10. 653 

isotopes, 10. 112 

metallic, 10. 33 

milk of, 10. 30 

monobromide, 10. 649 

monochloride, 10. 633 

monoclinic, 10. 24 

monofluoride, 10. 630 

monoiodide, 10. 653 

monoxide, 10. 162, 205, 566 

Muthmann’s-I, 10. 23 

II, 10. 23 

Ill, 10. 25 

IV, 10. 27 

nacreous, 10. 26 

nitride, 8. 126 

nitrides, 8. 624 

nitroxyltrioxide, 10. 345 

occurrence, 10. 4 

octahedral, 10. 23 

of Mars, volatile, 1. 126 

wine, 1 . 64 

wood, 1. 64 

oxyhalides, 10. 678 

oxy tetrachloride, 10. 681 

pentanhydrosulphatochloride, 10. 344 

pentoxide, 10. 449 

philosophorum, 10. 331 

phlo^tic, 1, 64 

physiological action, 10. 104 

prismatic, 10. 24 

properties, chemical, 10. 87 

physical, 10. 53 

pump, Frasch’s, 10. 15 

purgans universale, 9. 664 

reflecting power, 2. 222 

rhombic, 10. 23 

rhombohedral, 10. 25 

rock, 10. 19 

roU, 10. 19 

selenide, 10. 796 

sesquioxide, 10. 184 

siderio, 1. 64 

solubility in hydrogen persulphide, 10. 

159 

tabular, 10. 26 

tetrabromide, 10. 662 

tetrachloride, 10. 646 

tetrafluoride, 10. 630 

tetramxninodichloride, 10. 646 

tetritadichloride, 10. 636 

VOL, xvr. 


Sulphate tetroxide, 10. 449 

Thiogen process, 10. 17 

trianimine, 8. 260 

trigonel, 10. 25 

trioxide, 10. 331 

a-, 10. 340 

jS-, 10. 340 

y-, 10. 340 

dihydrate, 10. 352 

formation, 10. 332 

hemihydrate, 10. 351 

hydrates, 10. 351 

monohydrate, 10. 351 

pentahydrate, 10. 352 

tetritahydrate, 10. 362 

trihydrate, 10. 352 

tritetrahydrate, 10. 352 

trioxytetrachloride, 10. 681 

tritadichloride, 10. 636 

tritatetrachloride, 10. 632 

volatile, 1. 64 

Sulphurato cobaltum ferro mineralisatem, 

14. 767 

Sulphuric acid, 10. 351 ; 13. 610, 616 

analytical reactions, 10. 441-2 

and hydrogen, 1. 303 

arsenic in, 10. 370 

chlorohydrated, 10. 686 

concentration cascade system, 

10. 369 

constitution, 10. 356 

dihydrate, 10. 362 

formation, 10, 364 

fuming, 10. 351, 444 

Gaillard’s spray process, 10. 369 

history, 10. 362 

Kessler’s hot air jirocess, 10. 369 

manufacture, 10. 362 

chamber process, 10. 362 

contact process, 10. 377 

lead chambers, 10. 366 

theory of, 10. 

372 

NajiS04-CuS04-Ha0, 3. 257 

nitrosylous, 8. 693 

Nordhausen, 10. 351 

occurrence, 10. 362, 363 

physiological action, 10. 440 

properties, chemical, 10. 432 

physical, 10. 384 

purification, 10. 369 

selenium in, 10. 371 

tetrahydrate, 10. 352 

trihydrate, 10. 352 

uses, 10. 440 

chlorohydrine, 10. 686 

nitric acid, 18. 615 

uses, 10. 106 

valency, 10. 110 

Sulphiuite, 9. 5 ; 10. 5, 24 
Sulphurium, 10. 1 

Sulphurization process gold refining, 3. 507 
Sulphurous acid, 10. 186, 234 ; 13. 610 
Sulphurum, 10. 1 
Sulphuryl amide, 8. 660 

bromide, 10. 676 

chloride, 1. 518 ; 10. 666 

chloroamide, 8. 662 

chromyl chloride, 11. 469 

fluoride, 10. 665 

3 D 
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Sulphuryl halides, 10. 665 

hydroazide, 8. 666 

hydroiodido, 10. 690 

hyperoxide, 10. 449 

imidodiamide, 8. 664 

iodide, 10. 676 

peroxide, 10. 449 

phosphate, 8. 1071 

sulplmte, 10. 347 

sulphates, 10. 690 

triimide, 8. 663 

Sulphurylium sulphate, 10. 357 
Sulphurs, 1. 64 
Sulvanite, 8. 7 ; 9. 715 
Sumpferz, 18. 886 
Sundtite, 9. 551 
Sundvikite, 6. 693 
Sunstone, 6. 663, 693 ; 18. 877 

glazes, 18. 780 

Supcher, 5. 750 
Sujjer, 1. 118 
Superiodides, 2. 233 
Superoxides, 1. 958 
Sujjersaturation, 1. 450, 451 ; 6. 49 

and phase rule, 1. 454 

kinetic theory, 1. 455 

Superstition in chemistry, 1. 2 
SuHace energy, 1. 846, 847 

liquids, 1. 855 

pressure, 1. 846 

tension, 1. 846, 847 

and chemical composition, 1. 853 

compressibility, 1. 850 

concentration, 1. 854 

heat of vaporization, 1. 851 

intrinsic pressure, 1. 842 

melting-point, 1. 852 

specific heat, 1. 852 

colloids, 1. 774 

efiect of temperature, 1, 849 

hypothesis osmotic pressure, 1. 

560 

solutions, 1. 853 

Surfusion, 1. 451 
Suroxigenation, 7. 676 
Susannite, 7. 491, 853 
Susceptibility magnetic, 18. 246 
Suspensoids, 1. 770 
Susserde, 4. 205 

Sussexite, 4. 252 ; 5. 4, 113 ; 12. 150 
Sutherland’s formula, 1, 835 
Svabite, 9. 259, 261 
Svafel, 10. 1 

Svanbergite, 8. 623 ; 5. 155, 370 : 7. 877 : 8. 

733 

Svavite, 9. 5, 259 
Swedenboigite, 9. 456 
Swiss jade, 6. 694 

Sychnodymite, 14. 424, 757 ; 16. 448 
Syepoorite, 14. 750 
Syhedrite, 6. 759 
Sylveme, 11. 1 

graphique, 11. 1 

Sylvanite, 8. 494 ; 11. 1, 2, 47 
Sylvine, 2. 15, 430, 522 ; 7. 897 
Sylvinite, 2. 431 
Sylvite, 2. 430, 522 
Sylvius de la Boe, F., 1, 52 
Symmetry, axes of, 1. 614 
centre of, 1. 614 


Symmetry, crystals, 1. 613 

hemihedral, 1. 613 

holohedral, 1. 613 

plane of, 1. 614 

tetartohedral, 1. 613 

Sympathetic ink, 14. 519 
Symplesite, 9. 5, 223 ; 12. 531 
Synodelphite, 5. 155 ; 9. 5, 220 ; 12. 150 
S 3 rnchisite, 5. 522 

Syngenite, 2. 431, 657 ; 3. 623, 808 

ammonium, 8. 812 

csesium, 8. 811 

rubidium, 8. 810 

Syntagmatite, 6. 821, 822 
S3mthesis, 1. 91 
Synthetic iron, 12. 635 
Syserskite, 15. 686 ; 16. 6 
Sysserekite, 15. 751 
Syssiderolites, 12. 523 
System, cubic, 1. 616 

hexagonal, 1. 617 

monoclinic,.!. 621 

rhombic, 1. 619 

tetragonal, 1. 619 

trichlinic, 1. 621 

trigonal, 1. 618 

Systems, crystal, 1. 616 
Szabsite, 6. 392 
Szaibelyite, 5. 4, 97 
Szechenyiite, 6. 821 
Szechenyite, 12. 531 
Szekso, 2. 710 
Szmikite, 12. 150. 402 
Szomolnokite, 14. 251 


T 


Tabaschir, 6. 141 
Tabergite, 6. 622 
Tabular habit, 1. 597 
Tachen, O., 52 

Tachhydrite, 2. 15, 430 ; 4. 252, 298, 309 
Tachyaphalite, 6. 847 
Tachyaphaltite, 7. 100 
Tachydrite, 8. 623, 697 
Tachyhydrite, 7. 897 
Tackjem, 12. 708 

gratt, 12. 708 

halfgratt, 12. 708 

halfhwitt, 12. 708 

hwitt, 12. 708 

Teenite, 12. 528, 531 ; 15. 260 

ferrosol, 15. 262 

Ta^ilite, 8. 289 ; 8. 734 
Tail of band spectrum, 4. 7 
Tainiolite, 6. 407 * 

Talapite, 11. 2 
Talbot process, 8. 416 
Talc, 4. 251 ; 6. 420 ; 15. 9 

bleu, 6. 458 

blue, 6. 622 

chlorite, 6. 622 ; 12. 531 

earthy, 6. 472 

granuleux, 6. 472 

hydrate, 4. 290 

iron, 6. 431 

schist, 6. 480 

talcapatite, 8. 896 
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Talchus, 6. 429 
Talcite, 6. 006 
Talcium, 4. 251 

carbonatura, 4. 349 

Talcoid, 6. 430 

Taloose skite, 6. 430 

Talcosite, 6. 473 

Talcum, 6. 429 

Talkerde, 4. 250, 280 ; 6. 472 

reine, 4. 349 

kohlensaurer, 4. 349 

Tallingite, 2. 15 ; 8. 178 

Tallow clays, 4. 406 ; 6. 442 

Taltalite, 6. 741 

Talutife, 16. 1 

Tamarite, 9 . 162 

Tamarugite, 2. 656 ; 5. 341 

Tammeltantalite, 9 . 909 

Tangeite, 9 . 772 

Tankite, 6. 693 

Tannenite, 9 . 690 

Tannic acid, 18. 613, 616 

Tantalate, 9 . 868 

Tantalates, 9 . 900 

Tantalic acid, 9 . 896 

Tantalite, 7 . 255 ; 9 . 839, 906, 907, 909 

Tantalotungstates, 9 . 904 

Tantalum, 9 . 837, 883 

amminopontachloride, 9 . 921 

atomic number, 9 . 894 

weight, 9 . 883 

bromide, 9 . 922 

bromosulphate, 9 . 925 

carbide, 5. 888 

carbonate, 9 . 925 

cassiterite, 7 . 394 

chlorides, 9 . 919 

chlorosulphate, 9 . 925 

chromium alloys, 11, 173 

colloidal, 9 . 883 

copper- tungsten-nickel, 15. 251 

dichloride, 9 . 919 

dinitride, 8. 1 26 

dioxide, 9 . 895 

dioxychloride, 9 . 921 

disulphide, 9 . 924 

electronic structure, 9 . 884 

fluochlorosulphide, 9 . 925 

fluorides, 9 , 914 

heptatritabromide, 9 . 922 

heptatritachloride, 9 . 920 

hexabromochloride, 9 . 923 

hexabromoiodide, 9 . 924 

history, 9 . 837 

hydride, 9 . 885 

hydroxide, 9 . 898 

colloidal, 9 . 898 

hydroxyhexabromide, 9 . 923 

ic^des, 9 . 923 

iron alloy, 18. 585 

isotopes, 9 . 884 

molybdate, 11. 570 

molybdenum alloys, 11. 524 

nickel alloys, 15. 248 

mononitride, 8 . 126 

nickel alloys, 16. 237 

oo{^per alloys, 16. 288 

molyMenum alloys, 16. 247 

iron alloys, 16. 815 

zirconium alloys, 15, 288 


Tantalum nitrate, 9 . 925 

occurrence, 9 . 838 

oxide extraction, 9 . 840 

oxides lower, 9 . 885 

oxybromide, 9 . 922 

oxybromohexachloride, 9 . 923 

oxychlorides, 9 . 919 

oxydihydroxypentachloride, 9 . 921 

oxyduorides, 9 . 914 

oxyheptachloride, 9 . 921 

oxyiodides, 9 . 923, 924 

oxysulphate, 9 . 925 

oxytribromide, 9 . 923 

oxytrichloride, 9 . 921 

oxy trifluoride, 9 . 918 

palladium alloys, 16. 650 

pentabromide, 9 . 922 

pentachloride, 9 . 920 

pentafluoride, 9 . 914 

pentaiodide, 9 . 923 

pentoxide, 9 . 896 

phosphate, 9 . 925 

platinum alloys, 16. 215 

preparation, 9 . 883 

properties, chemical, 9 . 890 

physical, 9 . 884 

reactions, 9 . 852 

solenide, 10. 796 

silicide, 6. 189 

solubility of hydrogen, 1. 307 

sulphate, 9 . 924 

sulphide, 9 . 924 

Bulphofluoride, 9 . 925 

tetrachloride, 9. 919 

tetroxide, 9 . 885 

tribromide, 9 . 922 

tribromohexachloride, 9 . 923 

trichloride, 9 . 919 

trioxide, 9 . 885 

trioxytetrachloride, 9 . 921 

tritapentanitride. 8. 126 

uses, 9 . 893 

valency, 9 . 893 

zirconium, 6. 117 

Tantiron, 18. 559, 570 
Tanzite, 9 . 343, 589 
Taouisto, 1. 23 
Tap cinder, 12. 638 

water, 13. 608 

Tapalpite, 9 . 589 ; 11. 62 

Tapiolite, 9 . 839, 909 ; 12. 531 

Taramellite, 6. 922 ; 12. 531 

Taranakite, 12. 531 

Tarapacaite, 11. 125 

Tarapacite, 11. 249 

Tarbuttite, 4. 660 

Tamovicite, 7. 855 

Tamowitzite, 3. 622 ; 7. 855 

Tartalite, 12. 531 

Tartaric acid, 18. 613, 616 

Tartarus vitriolatus, 2. 656 

Taurisoite, 12. 531 ; 14. 245 

Tautocline, 4 . 371 

Tautolite, 5. 509 

Tautomerism, 10. 240 

Tavistockite, 8. 623 ; 5. 155, 370 ; 8. 734 

Tawmawite, 6. 866 

Taylorite, 6. 495 

Teallite, 7. 283, 477, 491 

Tectitas, 15. 9 
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Telgstein^ 6. 429 
Tellemarkite, 6. 715 
TellurateS) 11. 2, 88 
Tellurato-iodic acid, 2. 363 
Tellurgoldsilber, 11. 49 
Tellurgoldverbindung, 11. 46 
Telluric acid, 11. 83 ; 16. 161 

dihydrate, 11. 83 

hexahydrate, 11. 83 

tetrahydrate, 11. 83 

screw, 1. 253 

Tellurides, 9. 689 ; 11. 2, 40 
Tellurite, 11. 2, 72 
Tellurites, 11. 2, 77 
Telluritomolybdates, 11. 81 
Telluritotungstates, 11. 82 
Tellurium, 1. 264 ; 11. 109 ; 16. 161 

ammonium sulphite, 10. 306 

analytical reactions, 11. 28 

anhydrosulphatotetroxide, 1 0. 346 

antimonates, 9 . 469 

atomic disruption, 11. 35 

number, 11. 35 

weight, 11. 32 

bismuth glance, 11. 2 

colloidal, 11. 9 

disulphide, 11. 110 

diamminodichloride, 11. 100 

dibromide, 11. 103 

dichloride, 11. 99 

diiodide, 11. 106 

dioxide, 11. 70, 71 ; 16. 161 

dioxydihydrodichloride, 11. 109 

dioxytrihydrotribromide, 11. 109 

dioxytrihydrotrichloride, 11. 109 

disulphide, 11. 1 10 

electronic structure, 11. 35 

extraction, 11. 4 

foliated, 3. 494 

graphic, 3. 494 

halides, 11. 98 

heptoxydisulphodibromide, 11. 118 

hexafluoride, 11. 98 

hexaiodide, 11. 105 

hexamminosulphate, 11. 118 

hexamminotetrabromide, 11. 104 

hexamminotetrachloride, 11. 101 

hexoxydisulphotetrachloride, 11. 118 

hexoxyoctofluoride, 11. 108 

history, 11. 1 

hydropentachloride, 11. 107 

hydropentaiodide, 11. 106 

isotopes, 11. 35 

monosulphide, 11. 110 

monoxide, 11. 70 

nitrates, 11. 119 

nitride, 8. 126 

nitrite, 8. 498 

occurrence, 11. 1 

oxychlorides, 11. 109 

oxydibromido, 11. 109 

oxydichloride, 11. 109 

oxydifluoride, 11. 108 

oxyhalides, 11. 108 

oxyiodides, 11. 109 

periodide, 11. 105 

phosphates, 11. 120 

phosphide, 11. 68 

phosphoryl heptachloride, 8. 1024 

phosphotridecachloride, 11, 101 


Tellurium physiological action, 11. 29 

properties, chemical, 11. 26 

physical, 11. 11 

radio, 4. 114 

selenate, 10. 876 

selenide, 10. 796 

selenotrioxides, 11. 114 

sulphides, 11. 110 

sulphotrioxide, 10. 306 ; 11. 114, 115, 

116 

tetrabromide, 11. 103 

tetrachloride, 11. 100 

tetrafluoride, 11. 98 

tetrahydrate, 11. 98 

tetraiodide, 11. 105 

tetramminotetrachloride, 11. 101 

triamminotetrachloride, 11. 101 

trioxide, 11. 83 

trioxysulphotetrachloride, 11. 118 

trisulphide, 11. 110 

tritaheptoxide, 11. 88 

tritatetranitride, 11. 58 

ultramarine, 6. 590 

uses, 11. 30 

valency, 11. 32 

Tellurobismuth, 9 . 689 
Tellurocupric acid, 8. 150 
Telluromolybdate, 11. 63 
Telluronium salts, 11. 32 
Tellurosic oxide, 11. 88 
Tellurothionates, 11. 97 
Tellurothiosulphuric acid, 11. 118 
Tellurotimgstate, 11. 63 
Tellurous acid, 11. 72 
Tellursilber, 11. 44, 49 
Tellursilberblende, 11. 44 
Tellursilberglanz, 11. 44 
Telluryl bromide, 11. 109 

dichlorido, 11. 109 

difluoride, 11. 108 

oxyhydroxynitrate, 11. 119 

oxysulphate, 11. 117 

tellurite, 11. 88 

Teluspyrine, 14. 200 
Temiskamite, 16. 6 
Temper brittleness, 12. 696 

carbon, 6. 739 

colours, 12. 696 

Temperament, influence on judgments, 8. 

626 

Temperature, absolute, 1. 160 

action on vol. gaaes, 1, 158, 160 

and osmotic pressure, 1. 645 

refractive index, 1. 676 

coefficient of reactions, 1. 702 

critical, 1. 165 

solution, 1, 523 

eHect on chemical equilibrium, 1. 732 

equilibria, 2. 145 

solubility of gases, 1. 632 

eutectic, 1. 617 

freezing, 1. 457 

inversion, 1. 866 

normal, 1. 161 

standard, 1. 161 

transition, 1. 613 ; 8. 113 

Temperatures, transition, 1. 612, 613 
Tempering, 12. 690 
Temperkohle, 12. 858 
Tengerite, 4. 206 ; 6. 621 
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Term, 7. 276 

Tennantite, 8. 7 ; 9. 4, 201 
Tennapar, 5. 507 
Tenorite, 8. 7, 131 
Tensile strength, 1. 821, 822 

liquids, 1. 421 

Tepalcate, 2. 711 
Tephroite, 6. 386, 892 ; 12. 160 
Tephrowillemite, 6. 438 
Tequezquite, 2. 711 
Teratolite, 6. 473 
Terbia, 6. 497, 693 

earths isolation, 5. 688 

Terbium, 6. 686 

atomic number, 6. 690 

weight, 6. 690 

bromide, 5. 694 

carbonate, 5. 696 

chloride, 5. 693 

chromate, 11. 288 

family earths isolation, 5. 686 

hydroxide, 5. 693 

isolation, 5. 553 

nitrate, 5. 696 

occurrence, 5. 686 

oxychloride, 6. 694 

peroxide, 5. 693 

properties, 6. 688 

sesquioxide, 5. 693 

silicododecatungstato, 6. 880 

solubility of hydrogen, 1. 307 

Tcrerite, 6. 619 
Terlinguaite, 2. 15 ; 4. 697 
Termierite, 6. 498 
Ternary system, pseudo, 1. 524 
Temo plates, 7. 630 
Terra alkalina, 8. 619 

calcaris, 5. 160 

cotta, 6. 514 

damnata, 1. 55 

di siena, 18. 887 

Verona, 6. 920 

fiuida, 1. 64 

lapida, 1. 64 

mercurialis, 1. 64 

— pinguis, 1. 64 

plurnbaria citrino, 7. 638 

rubia, 7. 638 

ponderosa, 8. 620 

porcelanea, 6. 432 

porcellana, 6. 472 

rose, 18. 782 

sigillate, 6. 471 

vitrescibilis, 1. 64 ; 6. 135, 136 

Terrar, 7. 121 
Terre a foullon, 6. 496 

ai^illeuse, 5. 160 

verte di Verone, 6. 920 

Terrea cobalt fuliginea, 12. 266 
Tertiarium, 7. 630 
Tesselite, 6. 368 
Tesserel pyrites, 15. 9 
Tostum argentii, 9 . 587 
Tetartin, 6. 663 

Tetartohedral symmetry, 1. 613 
Tetrabase paper, 1. 950 
Tetraboric acid, 5. 47 
Tetraboron pentoxide, 5. 39 

trioxide, 5. 39 

Tetrabromosilane, 6^ 977 


Tetracalcium phosphate, 8. 903 
Totrachlorobismuthous acid, 9 . 667 
Tetrachlorochromic acid, 11. 386 
Tetrachlorodioxyruthenic acid, 15. 536 
Tetrachlorosilane, 6. 960 
Tetrachlorostannites, 7. 429 
Tetrachromates, 11. 361 
Tetracobaltic hexol-dodecammines, 14. 710 

sexiesethylenediamines, 14. 710 

salts, 14. 710 

Tetracosivanadates, 9 . 202 
Tetracupric trioxydihydroxide, 8. 142 
Tetrad, 1. 224 

Tetradecachlorohexasilane, 6. 960 
Tetradecachlorosilano, 6. 973 
Tetradecachlorosilicohexane, 6. 960, 973 
Tetradecahydrodecasildecoxane, 6. 232 
Tetradecametaphosphoric acid, 8. 990 
Tetradecavanadates, 9 . 202 
Tetrads, 1. 206 

Tetradymite, 9 . 589 ; 11. 2, 4, 60 
Tetraethylammonium bromoporruthenite, 

15. 538 

bromosmate, 15. 723 

chloroiridate, 15. 770 

ehloropalladate, 15. 673 

chloroporruthenite, 15. 532 

chlororuthenate, 15. .534 

chlorosmate, 15. 719 

dimolybdate, 11. 581 

enneachlorodirhodate, 15. 580 

ferroheptanitrosyltrisulphide, 8. 442 

palladate, 15. 678 

tetrabromoaquotungstito, 11. 854 

tribromopalladite, 15. 678 

uranyl chloride, 12. 89 

Tetraethylmonosilane, 6. 216 

Tetraforrous ferric oxide, 18. 807 

Tetrafluosilane, 6. 934 

Totragenic salt, 4 . 343 

Tetragonal system, 1. 619 

Tetragophosphite, 5. 370 

Tetrahedrite, 4 . 406 ; 9 . 4, 291, 343, 536 ; 

15. 9 

Tetrahedron theory, carbon atom, 1. 214 
Tetrahydrated dodecamanganite, 12. 275 
Tetrahydrododeoamolybdates, 11. 582 
Tetrahydrododecatungstates, 11. 773 
Tetrahydrohexamolybdates, 11. 582 
Tetrahydrohexatungstat-es, 11. 773 
Tetrahydroxydichloroplatinic acid, 16. 334 
Tetrahydroxysulphatoplatinic acid, 16. 405 
Tetraiodosilane, 6. 982 
Tetraiodosilene, 6. 984 
Tetraiodosilicoethene, 6. 984 
Tetraiodosilicolthylene, 6. 984 
Tetraiodosilicomethane, 6. 982 
Tetraraetaphosphimic acid, 8. 718 
Totramethylarnmoniurn bromopalladate, 

15. 678 

bromopalladite, 16. 677 

bromoporruthenite, 16. 538 

bromosmate, 16. 722 

chloroiridate, 15. 770 

ehloropalladate, 16. 673 

chloropalladite, 16. 670 

chloroperruthenite, 15. 632 

chloroplatinate, 16. 318 

chlororuthenate, 15. 634 

chlorosmate, 15. 719 
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Tetramethylammonium enneaohlorodirho- 
date, 15. 580 

ferric fluoride, 14. 7 

ferroheptanitrosyltrisulphide, 8. 442 

fluochroroate, 11. 365 

fluoferrate, 14. 8 

monoperchromate, 11. 358 

tetrachloroferrate, 14. 101 

uranyl tetrachloride, 12. 89 

Tetramethylarsonium iodostaimate, 7. 463 
Tetramethyl paper, 1, 950 
Tetramethylphosphonium chloride, 8. 816 
Tetramidodiphosphoric acid, 8. 710 
Tetramidotetraphosphoric acid, 8. 716 
Tetramolybdates, 11. 582, 591 
Tetramorphism, 1. 596 
Tetranhydrosulphatochlorine monoxide, 10. 

344 

Tetranitritodiamminocobaltiatea, 8. 509 
Tetranitroxyltrinitric acid, 8. 542 
Tetrantimonif acid, 9 . 443 
Tetra-paper, 1. 950 
Tetraphosphonitrilic chloride, 8. 723 

hydroxychloride, 8. 723 

Tetraphosphoric acid, 8. 991 
Tetraphylin, 12. 453 
t'etraplumbic acid, 7. 685 
Tetraquodiammines, 11. 402 
Tetraquodipyridines, 11. 402 
Tetraselenitohexavanadic acid, 10. 835 

octohydrate, 10. 835 

tetrahydrate, 10. 835 

Tetraselenitovanadic acid, 10. 835 
Tetrasilane, 6. 224 
Tetrasilicano, 6. 224 
Tetrasiloxane, 6. 235 

Tetraaodium cobaltous trimotaphosphate, 
14. 854 

octohydrate, 14. 855 

Tetrasulphammonic acid, 8. 667 
Tetrasulphates, 10. 448 
Tetratelluroue acid, 11. 77 
Tetrathiocyanatodiammines, 11. 406 
Totrathiocyanatodipyridines, 11. 407 
Tetrathiocyanatoethylenediamine, 11. 407 
Tetrathionates, 10. 610, 617 
Totrathionic acid, 10. 610, 611 

anhydride, 10. 611 

Tetrathiophosphoric acid, 8. 1062 
Tetratungstates, 11. 821 
Tetrauranyl ammonium pentasulphite, 10. 
308 

calcium tricarbonate, 12, 115 

potassium pentasulphite, 10. 308 

sodium pentasulphite, 10. 308 

Tetravanadates, 9 . 202 
Tetrazenes, 8. 329 
T(^trazone, 8. 329 
Tetreropolyvanadic acid, 9. 758 
Tetrerosilicic acids, 6. 308 
Texasite, 15. 6 
Thalackerite, 6. 396 
Thalenite, 5. 512 ; 6. 859 
Thales, 1. 31 
Thalite, 6. 432 
Thalliarsenates, 9 . 187 
Thallibromschwefelsaure, 5. 470 
Thallic amminoselenate, 10. 871 

ammonium bromoplumbite, 7. 753 

— chloroplumbite, 7. 732 


Thallic ammonium disulphate, 5. 469 

trisulphate, 5. 469 

arsenate, 9. 187 

azide, 8. 352 

bromide, 5. 451 

monohydrated, 5. 452 

tetrahydrated, 6. 461 

csesium disulphate, 5. 470 

chloride, 5. 442 

dihydrated, 5. 442 

monohydrated, 5. 442 

tetrahydrated, 5. 442 

chloroiodide, 5. 459 

chloroplatinate, 16. 330 

chromate, 11. 286 

cobaltous octochloride, 14. 646 

decamminosulphate, 5. 469 

fluodibromide, 5. 463 

fluodichloride, 5. 447 

trihydrated, 5. 447 

fluoride, 5. 437 

hydronitrate, 5. 477 

hydroselenate, 10. 871 

hydrosulphate, 5. 469 

hydroxide, 5. 431, 436 

hydroxysolenate, 10. 871 

hydroxysulphate, 5. 469 

iodate, 2. 355 

iodide, 5. 460 

lithium disulphate, 5. 469 

manganous octochloride. 22. 370 

monobromodichloride tetrahydrated, 

5. 453 

nickel octochloride, 15. 420 

nitrate, 5. 477 

nitrite, 8. 496 

orthophosphate, 5. 479 

basic, 5. 479 

oxide, 6. 430, 433 

oxyfluoride, 5. 437 

oxyhydrosulphate, 5. 469 

perchlorate, 2. 402 

periodate, 2. 415 

permanganite, 12. 279 

peroxide, 5. 430, 435 

potash alum, 5. 467 

potassium disulphate, 5. 470 

hydroxydisulphate, 5. 470 

selenate, ID. 871 

• rubidium disiilphate, 5. 470 

selenite, 10. 830 

sodium disulphate, 5. 469 

sulphate, 5. 468 

hoptahydrated, 6. 468 

sulphates complex, 5* 469 

sulphide, 5. 463 

sulphuric acid, 5. 469 

tetramminofluodibromide, 5. 453 

tetramminofluodichloride, 5. 447 

triamminobromide, 5. 462 

tungstate, 11. 789 

(meta)thallic hydroxide, 5. 431, 434 
Thallite, 6. 721 
Thallium, 5. 406 

amalgams, 5. 428 

amide, 8. 262 

amidOBulphonate, 8. 644 

ammonium hydroxydisulphaie, 15. 786 

analytical reactions, 5. 423 

and aluminiiim, 5. 429 
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Thallium and cadmium, 5. 428 

copper, 5. 426 

gold, 6. 427 

indium, 5. 429 

silver, 5. 426 

zinc, 6. 427 

aTBenatoctovanadatohenicositung> 

state, 9 . 203 

arsenat^ecavanadatodotriconta- 

molybdate, 9 . 202 

arsenatovanadatotungstate, 9 . 216 

atomic number, 6. 424 

weight, 5. 424 

barium cobalt nitrite, 8. 605 

basic sulphates, 5. 469 

boride, 5. 26 

borotungstate, 6. 110 

bromides, 5. 460 

cadmium voltaite, 14. 363 

carbonates, 6. 471 

ceric sulphate, 5. 662 

cerous nickel nitrite, 8. 612 

chlorides, 6. 438 

chloroaurate, 8. 696 

chromium sulphate, 11. 464 

cobalt alloys, 14. 636 

nickel nitrite, 8. 512 

cobaltic hexamminoBulphate, 14. 791 

hexanitrite, 8. 506 

cobaltous sulphite, 10. 314 

colloidal, 5. 410 

copper cerous nitrite, 8. 496 

deuterotetradecavanadate, 9 . 775 

dibromide, 5. 463, 456 

dibromochloride tetrahydrated, 6. 463 

dichloride, 5. 448 

dihydrofluoride, 5. 437 

dihydropyrophosphite, 8. 922 

dioxide, 5. 436 

disulphatochromiate, 11. 464 

disulphatovanadite, 9 . 821 

enneachlorodibismuthite, 9. 668 

extraction, 5. 408 

ferrate, 18. 936 

ferrous voltaite, 14. 353 

fluoride, 5. 436 

ferroheptanitrosyUriaulphide, 8. 442 

glasses, 6. 826 

hemiplumbide, 7. 626 

hemitelluride, 11. 64 

heptafluotantalate, 9 . 917 

hexachlorobismuthite, 9 . 668 

hexavanadyl tetrasulphite, 10. 305 

history, 5. 406 

imide, 8. 262 

iodides, 5. 468 

iron allo3n», 18. 667 

isotopes, 5. 424 

lead alloys, 7. 626 

cobalt nitrite, 8. 506 

silver metasulpharsenite, 9 . 301 

leucite, 6. 651 

magnesium voltaite, 14. 353 

manganese alloy, 12. 216 

mercuric nickel nitrite, 8. 612 

mesolite, 6. 751 

metavanadate, 9 . 776 

molybdenum ^loys, 11. 523 

monochloride, 6. 438 

monotelluride, 11. 64 


Thallium nickel alloys, 15. 231 

cadmium nitrite, 8. 512 

nitrates, 6. 472 

nitratochabazite, 6. 733 

occ!urrence, 6. 406 

octosulphate, 10. 448 

orthoarsenite, 9 . 128 

orthodecavanadate, 9 . 775 

orthotetravanadate, 9 . 776 

orthovanadato, 9 . 775 

oxides, 5. 430 

oxypontafluoeolumbate, 9 . 874 

pentaehlorobismuthite, 9 . 668 

pentahydrotriphosphate, 5. 478 

pentamminotrichloride, 5. 444 

pentaselenide, 10. 782 

pentasulphide, 5. 464 

pentasulphodiarsenoantimonate, 9.675 

pentatritabismuthide, 9 . 638 

pentitatritelluride, 11. 64 

perdisulphomolybdate, 11. 654 

phosphates, 5. 477 

phosphide, 8. 846 

platinum alloys, 16. 210 

amalgam. 16. 211 

lead alloy, 16. 215 

mercury alloy, 16. 211 

silver alloy, 16. 211 

zinc alloy, 16. 211 

properties, chemical, 5. 419 

physical, 5. 41 1 

pyrovanadate, 9 . 775 

sesquibromide, 5. 453 

sesquichloride, 5. 447 

sesquiodide, 6. 460 

silicide, 6. 185 

Bilicodo<iecatung8tate, 6. 880 

silver cobaltic hexanitrites, 8. 504 

— solubility of hydrogen, 1. 306, 308 

suboxide, 5. 430 

sulphates, 5. 465 

sulphide, 6. 462 

Bulphoantimonate. 9 . 575 

sulphovaiiadatomolybdate, 11. 652 

thorium carbonate, 7. 249 

onneasulphate, 7. 247 

trisulphate, 7. 247 

tri8uli)hate, 7. 247 

tetrahydrate, 7. 247 

trihydrate, 7. 247 

triamminotriehloridc, 6. 444 

trichloride, 5. 442 

triiodide, 5. 460 

triselenide, 10. 782 

tritaantimonide, 5. 422 

tritabismuthide, 6. 422 ; 9 . 638 

tritaditelluride, 11. 54 

tritantimonide, 9 . 409 

tritapentabismuthide, 5. 422 

trithionate, 10. 609 

uranyl nickel nitrite, 8. 512 

uses, 6. 423 

vanadatomolybdatoarsenate, 9 . 212 

vanadous sulphate, 9 . 821 

(tri)thallium hydrosulphate, 5. 468 

tetrabromodichloride, 5. 456 

tetrachlorodibromide, 6. 457 

tetraiodide, 5. 460 

tribromotrichlorido, 6. 467 

Thalloanalcito, 6. 826 
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Thallochabazite, 6. 826 
Thalloleucite, 6. 826 
Thallomesolite, 6. 826 
Thallonatrolite, 6. 826 
Thallosic azide, 8. 352 

bromide, 5. 463 

bromoselenate, 10. 913 

chloride, 5. 447 

chloroselenate, 10. 913 

iodide, 5. 460 

nitrate, 6. 476 

oxide, 5. 430, 432 

selenide, 10. 782 

sulphates, 6. 468 

sulphides, 6. 464 

tridecachlorodihypoantimonate, 9. 486 

trinitrosyl chloride, 5. 432, 448 

Thallosothallic sulphates, 5. 468 
Thallostilbite, 6. 826 
Thallous aluminate, 5. 297, 432 

aluminium disulphate, 5. 467 

selenate, 10. 871 

ammonium iridium disulphate, 15. 786 

phosphate, 6. 478 

antimonious thiosulphate, 10. 653 

antimonitotungstate, 9 . 433 

arsonatoctodecamolybdate, 9 . 210 

arsenious thiosulphate, 10. 553 

auric nitrate, 5. 476 

azide, 8. 352 

barium chlorides, 5. 441 

dithionates, 10. 594 

bismuth nitrite, 8. 499 

thiosulphate, 10. 554 

bromate, 2. 366 

bromide, 5. 450 

bromoplatinate, 16. 379 

bromosulphatothullate, 6. 470 

cadmium chloride, 5. 441 

sulphite, 10. 302 

calcium chloride, 5. 441 

disulphate, 5. 466 

carbonate, 6. 471 

cerous nitrate, 5. 671 

sulphate, 6. 659 

chlorate, 2. 356 

chloride, 5. 438 

chloroaurate, 6. 441 

chlorochromate, 11. 399 

chloro-dioxyvana^ate, 9 . 809 

chloroiridate, 16. 772 

chloromanganite, 12. 380 

chloropalladite, 15. 670 

chloroperiridite, 15. 766 

chloroplatinate, 16. 329 

chloroplatinite, 16. 284 

chlorostannate, 7. 460 

chlorothallate, 6. 447 

chromate, 11. 286 

chromic selenate, 10. 836, 876 

chromium enneafluoride, 11, 364 

hexachloride, 11. 419 

oobaltous disulphate, 14. 782 

copper nitrite, 8. 496 

selenate, 10. 870 

cupric sulphate, 5. 466 

sulphite, 10. 301 

hexahydrate, 10. 302 

thiosulphate, 10. 549 

— ouprinitrite, 8. 496 


Thallous cuprosic sulphite, 10. 302 

decaborate, 6. 103 

decafluotriantimonite, 9 . 466 

diarsenatoctodecatungstate, 9 . 214 

dibromotetrachlorothallate, 5. 464 

dichromate, 11. 342 

dihydroarsenate, 9 . 187 

dihydrohypophosphate, 8. 938 

dihydronitrate, 5. 476 

dihydrophosphate, 5. 478 

dihydropyrophosphate, 6. 479 

dihydroxydichlbropalladate, 15. 673 

dihydroxytetrabromoplatinate, 16. 381 

dihydroxytetraohloroplatinate, 16. 334 

dihydroxytetraiodoplatinate, 16. 391 

diiododinitritoplatinite, 8. 623 

dimagnesium sulphate, 6. 467 

dioxytetrafluomolybdate, 11. 614 

dioxytrifluomolybdate, 11. 612 

diplatinic hexasulphoplatinate, 16. 396 

dithionate, 10. 693 

divanadylpentafluoride, 9 . 801 

dodecaborate, 5. 103 

dodecafluoaluminate, 5. 310 

enneafluoaluminate, 5. 437 

enneahuoferrate, 14. 8 

othoxide, 5. 431 

ferric alum, 14. 349 

disulphate, 14. 349 

pentachloride, 14. 105 

ferrous selenate, 10. 882 

sulphate, 14. 300 

sulphite, 10. 312 

duochromate, 11. 365 

fluoride monohydrated, 5. 430 

fluosilicate, 6. 954 

gallic alum, 5. 467 

gallium disulphate, 5. 467 

heptabromoaluminate, 5. 457 

heptachloroaluminate, 5. 442 

heptadecafluotrizirconate, 7. 142 

heptafluodiantimonite, 9 . 466 

heptafluotetroxyditungstate, 11. 840 

heptafluozirconate, 7. 142 

heptanitritobismuthite, 8. 499 

heptasulphatosulphato, 5. 466 

hexaborate, 5. 103 

hexachlorothallate, 5. 449 

hexahydroxyplatinate, 16. 246 

hydroarsenate, 9 . 187 

hydrocarbonate, 5. 472 

hydrochromate, 11. 286 

hydrofluoride, 5. 437 

hydrohypophosphate, 8. 938 

hydrophosphate, 5. 478 

hydrophosphite, 8. 917 

hydroselenate, 10. 870 

hydroselenite, 10. 830 

hydrosulphate, 5. 467 

• hydrosulphite, 10. 301 

hydroxide, 5. 430, 431 

colloidal, 5. 431 

hydroxydisulphate, 15. 786 

hydroxydithionate, 10. 694 

hydroxypentachloroplatinate, 16. 336 

hypophosphate, 8. 938 

hypophosphite, 8. 886 

i(^ate, 2. 356 

iodide, 5. 468 

iridixim disu^hate, 16. 786, 786 
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Thallous lanthanum nitrate, 5. 671 

lead nickel nitrite, 8. 612 

nitrite, 8. 600 

sulphide, 7. 797 

lithium dithionates, 10. 694 

magnesium carbonate, 5. 472 

chloride, 5. 441 

orthophosphate, 5. 478 

selenate, 10. 871 

sulphate, 5. 467 

manganate, 12. 289 

manganic alum, 12. 430 

pentachloride, 12. 379 

pentafluoride, 12. 346 

tetrasulphate, 12. 430 

tetracosihydrate, 12. 430 

manganosic tridecafluoride, 12. 346 

manganous disulphato, 12. 424 

hexahydrate, 12. 424 

selenate, 10. 879 

sulphite, 10. 311 

mercuric bromide, 6. 461 

chloride, 6. 442 

dibromonitrate, 5. 476 

dichloronitrate, 5. 476 

iodide, 5. 459 

nitrate, 5. 476 

mercurous nitrate, 5. 476 

metaborate, 5. 103 

metachloroantimonate, 9 . 491 

metantimonate, 9 . 467 

metaphosphate, 5. 479 

metaplumbate, 7. 701 

metasulpharsenite, 9 . 297 

metatungstate, 11. 826 

molybdate, 11. 663 

molybdenum oxypentafluomolybdat-e, 

11. 611 

nickel nitrite, 8. 612 

nitritobismuthite, 8. 513 

selenat'C, 10. 889 

sulphite, 10. 319 

nickelonitrite, 8. 612 

nickelous disulphate, 15. 476 

nitrate, 5. 472 

nitride, 8. 1 14 

nitrite, 8. 496 

nitrosyl chloride, 8. 617 

octoborate, 5. 103 

orthoarsenate, 9 . 187 

orthophosphate, 5. 477 

orthosulpharsenate, 9 . 321 

orthosulpharsenite, 9 . 297 

osmiamate, 16. 728 

oxide, 6. 430, 431 

paramolybdate, 11. 687 

paratungstate, 11. 819 

pentaborate, 5. 103 

pentabromobismuthite, 9 . 673 

pentachloroantimonite, 9 . 482 

pentachloroferrate, 14. 105 

pentachloroh^oantimonate, 9 . 486 

pentachloropicnoiridate, 15. 768 

pentachloroplumbite, 7. 632 

pentachloropyridinoiridate, 16. 768 

pentachlorop 3 nridinoperiridite, 15. 766 

pentachlorostannite, 7. 434 

pentafluovanadite, B. 797 

pentaduozirconate, 7. 142 

pentahydroxychloroplatinate, 16. 333 


Thallous pentaiodide, 5. 461 

pentaiodobismuthite, 9 . 677 

pentasulphocuprate, 5. 463 

I>erborate, 6. 120 

perchlorate, 2. 402 

periodate, A 416 

permanganate, 12. 336 

permolybdate, 11. 608 

perrhenate, 12. 477 

perselenate, 10. 852 

I^rsulphate, 10. 480 

phosphatodecamolybdate, 11. 665 

phosphatohexatungstate, 11. 873 

platinic cositungstate, 11. 803 

platinosic sulphate, 16. 403 

platinum molybdate, 11. 576 

potassium chromate, 11. 286 

dithionates, 10. 694 

pyrophosphate, 6. 478 

dihydrated, 5. 479 

pyrosulpharsenite, 9 . 297 

pyrosulphate, 10. 447 

rhenium bromide, 12. 480 

chloride, 12. 480 

rhodium alum, 15. 688 

disulphate, 15. 588 

selenatoaluminate, 60. 871 

selenatoohromate, 10. 876 

selenide, 10. 782 

selenite, 10. 830 

silicate, 6. 826 

silicododecamolybdato, 6. 871 

silver sulphide. 5. 463 

sodium dithionates, 10. 594 

pentathiosulphate, 10. 549 

trithiosulphate, 10. 549 

— — strontium chloride, 5. 441 

dithionates, 10. 594 

sulphate, 5. 465 

sulphatodithionate, 10. 594 

sulphatoj^eriridite, 15. 784 

sulphatothallate, 5. 468 

sulphide, 5. 462 

colloidal, 5. 462 

sulphite, 10. 301 

sulphoantimonite, 9 . 543 

sulphoperrhenate, 12. 480 

sulphorthostannate, 7. 476 

tellurate, 11. 96 

tetraborate, 5. 102 

tetrabromoalurainate, 5. 457 

tetrabromodichlorothallate. 5. 456 

tetrachloroaluminate, 5. 442 

tetrachlorobispyridinoperiridite, 15. 

766 

tetrachlorothallate, 5. 449 

tetrafluoantimonite, 9 . 466 

tetrafluodioxytimgstate, 11. 840 

tetrafluoh 3 rpovanadate, 9 . 798 

tetrafluovanadite, 9 . 797 

tetrahydroxydichloroplatinate, 16. 335 

tetramminopotassioamide, 8. 262 

tetranitritodiamminocobaltiate, 8. 610 

tetranitritoplatinite, 8. 521 

thallisulphate, 5. 468 

thiophosphate, 8. 1065 

thiosulphate, 10. 549 

thorium nitrate, 7. 251 

triamminobromide, 5. 451 

triamminochloride, 5. 441 
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ThallouB triamminoiodide, 5. 459 

tribromoplurobite^ 7. 763 

tribromotrichlorothallate, 6. 465 

trichloroplumbite, 7. 732 

triphlorostannite, 7. 434 

trichromate^ 11. 351 

trifluodioxytungstate, 11. 840 

trihydronitrate, 6. 475 

triiodide, 5. 461 

triiodoplumbito, 7. 778 

trioxysulphoperrhenate, 12. 480 

trisulphocuprate, 5. 463 

triterohexavanadate, 9. 775 

tungstate, 11. 789 

tungsten enneachloride, 11. 842 

uranate, 12. 64 

uranyl disulphate, 12. 110 

sulphate, 12. 17 

tricarbonate, 12. 116 

trinitrate, 12. 127 

vanadyl oxychloride, 5. 432 

zinc chloride, 5. 441 

selenate, 10. 871 

sulphate, 5. 467 

sulphite, 10. 302 

zirconium enneasulphate, 7. 160 

pentasulphate, 7. 1 60 

tetrasulphate, 7. 160 

Tharandite, 4. 371 
Thaumasite, 6. 365 
Theamedes, 6. 740 
Theophrastite, 15. 447 
Thermit, 5. 218 
Thermite reactions, 6. 218 
Thenardite, 2. 430, 661 
Th^nard’s blue, 6. 298 ; 14. 519 
Theophrastite, 9. 696 
Theophrastus, 1. 36 
Theories, 1. 72 
Theory, 1. 13 
Thermal analysis, 1. 678 

and electrical energy ; relation, 1. 1036 

conductivity, 8. 62 

and isomorphism, 1. 658 

Thermisilid, 18. 559 
Thermochemical constant, 1. 710 
Thermochemistry, 1. 697, 698, 711 

oxychlorine acids, 2. 379 

Thermodynamic potential, 1. 727 
Thermodynamics, 1. 711 

first law, 1. 693, 694 

second law, 1. 713 

Thermonatrite, 2. 761 
Thermoneutrality, Hess’ law, 1. 1008 
Thermoneutralitz, Hess’ law, 1. 1007 
Thermophyllite, 6. 422 
Thilorier’s freezing mixture, 6. 32 
Thio-compound, 6. 119 

salts, see Sulpho-salts 

Thiocarbamates, 6. 132 
Thiocajrbamic acids, 6. 132, 133 
Thiocarbamide, 16. 676 
Thiocarbonates, 6. 119 
Thiocarbonic acid, 6. 119, 120 
a-thiocarbonic acid, 6. 119 
thiocarbonic acid, 6. 119 
Thiocarbonyl chloride, 6. 91 

tetrachloride, 6. 92, 110 

— thiochloride, 6. 93 
Hitocyanatopentammines, 11. 404 


Thiodiimide, 8. 250 
Thiogen process sulphur, 10. 17 
Thiohypophosphates, 8. 1063 
Thiol-compounds, 6. 119 
Thiolcarbonic acid, 6. 119 
Thiolthioncarbonic acid, 6. 119 
Thiometaphosphoryl bromide, 8. 1078 
Thion-compounds, 6. 119 
Thioncarbonic acid, 6. 119 
Thionamide, 8. 629 
Thionyl, 10. 656 

amide, 8. 660 

bromide, 10. 662 

chloride, 10. 666 

chlorobromide, 10. 664 

fluoride, 10. 666 

halides, 10. 665 

hemipentanuninofluoride, 10. 666 

heptamminofluoride, 10. 666 

iodide, 10. 664 

oxide, 10. 184 

Thioorthophosphates, 8. 1064 
Thiopermonosulphuric acid, 10. 604 
Thiophosgene, 6. 92 
Thiophosphat^, 8. 1061 
Thiophosphites, 8. 1062 
Thiophosphoric acids, 8. 1061 
Thiophosphorous acid, 8. 1062 
Thiophosphoryl amide, 8. 725 

bromide, 8. 1076 

hydrated, 8. 1077 

chloride, 8. 1074 

chlorodibromide, 8. 1078 

diamidochloride, 8. 707, 1075 

diamidofluoride, 8. 707, 1073 

dichlorobromide, 8. 1078 

fluoride, 8. 1071 

halides, 8. 1071 

hydrosulphodibromide, 8. 1076 

nitrile, 8. 726 

Thiopyrophosphoric acid, 8. 1062 
Thiopyrophosphorous acid, 8. 1062 
Thiopyrophosphoryl hexabromide, 8. 1077 

tetrabromide, 8. 1077 

Thiorsauite, 6. 693 
Thioschwefelsaure, 10. 486 
Thiosesquicarbonic acid, 8. 114 
Thiostannates, 7. 473 
Thiosulphates, 10. 514 

constitution, 10. 607 

Thiosulphuric acid, 10. 485 
Thiotriazyl bromide, 8. 632 
Thiotrithiazyl, 8. 631 

chloride, 8. 631 

hydrosulphate, 8. 631 

iodide, 8. 632 

nitrate, 8. 631 

thiocyanate, 8. 632 

Thiozincate, see Sulphozincate 
Thiozone, 10. 36 
Thiozomides, 10. 36 
Thixotropy, 18. 852 
Thomaite, 14. 355 
Thomas Aquinas, 1. 46 

Gilchrist steel, 12. 652 

Thomasite, 8. 903 ; 6. 835 

Thompson, see Kelvin 

ThomsenoHte, 2. 1 ; 8. 623 ; 8, 154, 803, 809 

Thomsonite, 8. 575, 709 

hydro, 8. 711 
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Thomsonite lime^ 6 . 710 

potash, 6. 711 

sUver, 6. 683, 711 

soda, 6 . 710, 711 

Thomson’s hypothesis valency, 4. 183 

Thonerde, 5. 160 

Thonichte Erde, 5. 150 

Thoran, 14. 542 

Thoria, 6. 601 ; 7. 220 

extraction, 7. 178 

puriOcation, 7. 181 

removal rare earths, 5. 646 

Thorianite, 7. 100, 176, 186, 896 ; 12. 5 
Thoric acid, 7. 224 
Thoridodecamolybdates, 11. 601 
Thorine, 5. 601, 627 
Thorite, 6. 630 ; 7. 176, 186 ; 12. 6 

X-radiogram, 1. 642 

Thorium, 7. 194 

A, 7. 194 

active deposit, 7. 194 

amalgam, 7. 208 

amide, 8 . 266 

amminochlorides, 7. 233 

ammonium carbonate, 7. 249 

dodecachioride, 7. 234 

fluoride, 7. 227 

hexachloride, 7. 234 

hexanitrate, 7. 261 

hexasulphato, 7. 246 

hydronitrate, 7. 261 

pentaohloride, 7. 235 

pentanitrate, 7. 260 

dihydrate, 7. 261 

pentahydrate, 7. 250 

pentasulphate, 7. 246 

totrasulphate, 7. 246 

trisulphate, 7. 245 

arsenide, 9. 69 

atomic disintegration, 7. 211 

number, 7. 211 

weight, 7. 210 

B, 7. 194 

hydride, 7. 196 

barium orthophosphate, 7. 252 

boride, 5. 28 

bromate, 2. 367 

bromide, 7. 236 

bromophosphate, 7. 252 

C, 7. 196 

hvdride, 7. 196 

C„ 7. i96 

csBsium fluoride, 7. 228 

hexachloride, 7. 235 

dodecahydrate, 7. 236 

henahydrate, 7. 236 

octohydrate, 7. 235 

hexanitrate, 7. 251 

nitrate, 7. 261 

octochloride, 7. 236 

trisulphate, 7. 247 

carbide, 5« 886 

carbonate, 7. 248 

oerhim sulphate, 7. 247 

chlorate, 9. 367 

chloride, 7. 228 

dodecahydrated, 7. 230 

octohydrated, 7. 230 

ohlorophosphate, 7. 262 

chloroplatinate, 16. 330 


Thorium chloroplatinite, 16. 284 

chromate, 11. 289 

monohydrate, 11. 289 

trihydrate, 11. 289 

octohydrate, 11. 289 

chromatobischromate, 11. 290 

cobaltous nitrate, 14. 828 

colloidal, 7. 204 

columbate, 9. 867 

cuprous dithiosulphate, 10. 660 

D, 7. 196 

decahydroenneaselenite, 10. 832 

dihydroarsenate, 9. 188 

dihydropentasulphate, 7. 245 

dihydroperoxide, 7. 226 

dihydrotrisulphate, 7. 245 

dihydroxy chromate, 11. 289 

dihydroxydibromide, 7. 238 

henahydrate, 7. 238 

tetrahydrate, 7. 238 

dihydroxydichloride, 7. 232 

octohydrated, 7. 232 

pentahydrated, 7. 232 

tetrahydrated, 7. 232 

dihydroxyfluosilicate, 6. 9.56 

dihydroxytrisulphite, 10. 303 

diimide, 7. 234 

dioxide, 7. 220 

dipotassium orthophosphate, 7. 253 

disilicide, 6. 187 

disodium orthophosphate, 7. 253 

dithionate, 10. 594 

dodecamminochloride, 7. 234 

E, 7. 200 

emanation, 7. 192, 889 

ferrate, 18. 936 

fluoride, 7. 227 

tetrahydrated, 7. 227 

hafnium zirconium orthosilicate, 7. 167 

hemiheptoxide, 7. 225 

hexaboride, 5. 28 

hexaliydroheptaselenite, 10. 832 

hexahydropentaselenite, 10. 832 

hexamminochloride, 7. 234 

history, 7. 174 

hydride, 7. 207 

hydroarsenate, 9. 1 88 

hydrocarbonate, 7. 249 

hydronitrate, 7. 250 

hydrophosphate, 7. 253 

hydrosulphite, 10. 303 

hydrovanadate, 9. 776 

hydroxide, 7. 222 

colloidal, 7. 224 

hydroxyhydrochlorides, 7. 233 

hydroxytribromide, 7. 237 

hydroxytrichloride, 7. 232 

henaliydrated, 7. 232 

heptahydrated, 7. 232 

monohydrated, 7. 232 

hydroxytrihypophosphite, 8. 886 

hydrox 3 d;riioclide, 7. 238 

decahydrate, 7. 238 

hypophosphate, 8. 939 

hypophosphite, 8 . 886 

imide, 8 . 266 

individuality of, 7. 209 

iodate, 2. 364, 357 

iodide, 7. 238 

isotopes, 7. 211 
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Thorium lead, 7 * 200 

lithium hexachloride, 7. 235 

hydroxytrichloride, 7. 232 

nitrate, 7. 251 

oxychloride, 7. 232 

pentachloride, 7. 235 

sulphate, 7. 246 

magnesium hoxanitrato, 7. 251 

manganous nitrate, 12. 446 

mercuric octoiodide, 7. 239 

tetradecaiodide, 7. 238 

metacarbonate, 7. 248 

metahydroxide, 7. 224 

metanitrate, 7. 250 

metanitride, 8. 122 

metaoxychloride, 7. 232 

metaoxysulphate, 7. 244 

metaphosphate, 7. 253 

metavanadate, 9 . 776 

metoxide, 7. 223 

hydrochlorides of, 7. 233 

molybdate, 11. 565 

monohydroperoxide, 7. 225 

monoxide, 7. 220 

nickel alloy, 16. 232 

nitrate, 16. 492 

nitrate, 7. 249 

dodecahydrate, 7. 249 

hexahydrate, 7. 250 

pentahydrate, 7. 250 

tetrahydrate, 7. 250 

nitrates, 8. 497 

nitride, 8. 122 

occurrence, 7. 174 

octamminochloride, 7. 234 

octoborate, 6. 104 

octodecamminochloride, 7. 234 

oxide, 7. 220 

colloidal, 7. 224 

oxycarbonate, 7. 248 

oxychloride, 7. 231 

oxydibromide, 7. 237 

oxyfluoride, 7. 227 

oxyhoptasulphate, 7. 244 

oxynitrate, 7. 250 

oxysulphate, 7. 244 

oxysulphide, 7. 240 

pentatritaoxide, 7. 220 

perchlorate, 2. 402 

periodate, 2. 416 

peroxide, 7. 220, 225 

peroxychloride, 7. 232 

peroxysulphate, 7. 244 

phosphate, 7. 252 

phosphide, 8. 847 

phosphite, 8. 917 

potassium bromide, 7. 238 

enneachlorido, 7. 235 

enneafluoride, 7. 227 

henasulphate, 7. 247 

hexachloride, 7. 235 

hexafluoride, 7. 228 

hexanitrate, 7. 251 

hexasulphate, 7. 247 

hydroxychloride, 7. 232 

hydroxysulphite, 10. 303 

orthophosphate, 7. 252 

pentacarbonate, 7. 249 

pentachloride, 7. 235 

pentafluoride, 7. 228 


Thorium potassium pentanitrate, 7. 261 

phosphate, 7. 263 

tetrasulphate, 7. 246 

trihydrodecanitrate, 7. 251 

trisiflphate, 7. 247 

preparation, 7. 203 

properties, chemical, 7. 207 

physical, 7. 205 

pyrophosphate, 7. 253 

pyrovanadate, 9 . 776 

radiocactivity, 7. 184 

rubidium hexachloride, 7. 236 

enneahydrate, 7. 235 

hexanitrate, 7. 261 

octochloride, 7. 236 

pentafluoride, 7. 228 

trisulphate, 7. 247 

selenate enneahydrated, 10. 873 

octohydrate, 10. 873 

selenide, 10. 784 

selenite, 10. 832 

monohydrate, 10. 832 

octahydrate, 10. 832 

silicates, 6. 859 

silicododecatungstate, 6. 880 

silver nitrate, 7. 261 

sodium fluoride, 7. 227 

hexachloride, 7. 235 

hydroxysulphite, 10. 303 

hydroxytrichloride, 7. 232 

metaphosphate, 7. 253 

orthophosphate, 7. 262 

pentachloride, 7. 236 

pentanitrate, 7. 251 

pyrophosphate, 7. 253 

trisulphate, 7. 246 

dodecaliydrate, 7. 246 

tetrahydrate, 7. 246 

timgstate, 11. 792 

solubility of hydrogen, 1. 307 

stannic tetrasidphate, 7. 247 

strontium orthophosphate, 7. 252 

sulphate, 7. 240 

dihydrated, 7. 243 

enneahydrated, 7. 241 

hemienneahydrated, 7. 242 

hexahydrated, 7 * 242 

octohydrated, 7. 242 

tetrahydrated, 7. 243 

trihydrated, 7. 243 

sulphatometaphosphate, 7. 263 

sulphatoperiridite, 16. 784 

sulphatostannate, 7. 479 

sulphide, 7. 239 

sulphite, 10. 303 

tellurate, 11. 96 

tellurite, 11. 81 

tetrabromide, 7. 236 

decahydrate, 7. 237 

dodecahydrate, 7. 237 

heptahydrate, 7. 237 

octohydrate, 7. 237 

tetrachloride dihydrated, 7. 231 

enneahydrated, 7. 231 

heptahydrated, 7. 231 

tetrahydrated, 7. 231 

tetrahydroperoxide, 7. 226 

tetrai^ide, 7. 238 

decahydrate, 7. 288 

tetramide, 7. 234 
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Thorium tetramminochloride, 7. 234 

tetroxydisulphide, 7. 240 

thallium carbonate, 7. 249 

enneasulphate, 7. 247 

nitrate, 7. 261 

trisulphate, 7. 247 

tetrahydrate, 7. 247 

trihydrate, 7. 247 

thiosulphate, 10. 660 

trialuminide, 7. 208 

triamminobromide, 7. 238 

tridecaoxycarbonate, 7. 248 

trioxide, 7. 226 

trioxycarbonate, 7. 248 

triterohexavanadate, 9. 776 

tungstate, 11. 792 

tungsten bronzes, 11. 752 

uranyl silicate, 6. 883 

valency, 7. 209 

X, 7. 190 

yttrium melatitanate, 7. 69 

zinc hexanitrate, 7. 261 

Thorogummite, 5. 615 ; 6. 883 ; 7. 185 ; 12. 

5, 52 

Thoron, 7. 192, 889 
Thorotungstite, 11. 753 
Thorsubstanz, 6. 473 
Thortveitite, 5. 481 ; 6. 859 
Thoryl chloride, 7. 231 

sulphide, 7. 240 

Thraulite. 6. 908 ; 12. 531 
Thrombolite, 3 . 288 ; 9 . 432 
Thucholite, 12. 6 
Thulia, 6. 702 

isolation, 5. 698 

Thulite, 6. 719 
Thulium, 6. 498, 696 

atomic number, 5. 700 

weight, 5. 699 

bromate, 2. 354 

carbonate, 5. 704 

chloride, 6. 703 

hydroxide, 6. 703 

isolation, 5. 654 

nitrate, A 704 

occurrence, 5. 696 

oxide, 5. 702 

properties, 5. 698 

solubility of hydrogen, 1. 307 

sulphate, 5. 7()4 

Thumerstein, 6. 911 

Thumite, 6. 911 

Thuringite, 6. 623 ; 12. 631 

Tico, 16 , 267 

Tiegelflussstahl, 12. 711 

Tiemannite, 4. 697 ; 10. 694, 779 

Tier8>argent, 5. 233 

Tigeierz, 7. 782 

Tiger's eye, 6. 913 

Tilasite, 9 . 5, 268 

Tile ore, 8. 117 

Tilkerodite, 10. 787 ; 14. 424 

Tin. 7. 276, 277 

allovs, 7. 344 ; 12. 216 

analjrses, 7. 292 

anal 3 rtioai reactions, 7. 336 

antimonide, 7. 332 

antimonite, 9. 432 

arsenide, 7. 331 

ash, 7. 394 


Tin atomic number, 7. 340 

weight, 7. 339 

azide, 8. 362 

barium alloys, 7. 372 

bismuth alloys, 9 . 639 

bismuthide, 7 . 334 ; 9 . 639 

black, 7. 287 

block, 7. 289 

boride, 5. 28 

brass, 4. 670 

butter of, 7. 424, 436 

cadmium alloys, 7. 376 

calcite, 5. 93 

calcium alloys, 7. 372 

carbide, 5. 886 

carbonate, 7. 480 

chloroform, 7. 437 

chrome pink, 7. 421 

chromium alloys, 11. 172 

cobalt alloy, 14. 536 

colloidal, 7. 292 

concentrates, 7. 286 

copper alloys, see Copper-tin 

lead-iron alloys, 18. 579 

nickel alloys, lA 234 

silicon alloys, 15. 235 

cupride, 7. 351 

diantiinonide, 7. 334 

dihydride, 7. 325 

dimanganeside, 12. 216 

dioxide, 7. 386, 394 

diphosphide, 8 . 849 

diphosphohexachloridc, 7. 445 

diselenide, 10. 785 

disintegration atoms, 7. 340 

ditelluride, 11. 56 

ditritantimonide, 7. 333 ; 9 . 409 

ditritaphosphide, 8. 848 

ditritarsonide, 7. 331 ; 9 . 68 

electric smelting, 7. 289 

electronic structure, 7. 299 

extraction, 7. 286, 290 

filaments, 7. 292 

float, 7. 394 

flowers of, 7. 394 

fluorides, 7. 422 

grain, 7. 289 

Grey, 7. 300 

gold alloys, 7. 368 

hemiphosphide, 8. 848 

hemitriarsenide, 7. 331 ; 9 . 68 

hemitrioxide, 7. 386, 392 

hexitarsenide, 7. 33 ; 9 . 68 

hexoxytetrachloride, 7. 443 

history, 7. 278 

hydride, 7 . 324 

hydroxytrichloride, 7. 442 

hyponitrite, 8 . 416 

hypophosphites, 8. 886 

Indian, 4. 403 

indium alloys, 7. 384 

iridium alloy, 15. 750 

iron alloys, 13. 676 

bismuth alloys, 18. 579 

nickel-copper alloys, 15. 314 

isotopes, 7. 340 

lead alloys, 7. 626 

colloidal, 7. 627 

liquation, 7. 289 

lode, 7. 286 
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Tin manganeside, 12. 216 

mercury alloya, 7. 377 

iron alloys, 18. 679 

metallic precipitation, 7. 338 

molybdenum alloys, 11. 623 

nickel alloys, 15. 248 

monamidodi|>hosphate, 8. 710 

monantimonide, 9. 409 

monoarsenide, 7. 331 ; 9 . 68 

monoselenide, 10. 784 

monotelluride, 11. 66 

monoxide, 7, 386 

nickel alloys, 15. 232 

aluminium allo}^, 15. 235 

chromium-copper alloys, 15. 246 

lead-zinc-copper alloys, 15. 237 

nitrates, 7. 480 

nitride, 8. 122 

nitrite, 8. 497 

occurrence, 7. 280 

ore, 7. 394 

needle, 7. 394 

oxychloride, 7. 442 

oxymmiate, 7. 437 

oxysulphite, 10. 303 

palladium alloy, 15. 649 

pentaphosphide, 8. 849 

peroxide, 7. 386 

pest, 7. 300 

phosphates, 7. 481 

phosphatosilicate, 6. 836 

phosphides, 8. 847 

physiological action, 7. 336 

platinates, 16. 248 

platinum alloy, 16. 211 

amalgam, 16. 213 

iridiimi-rhodium alloy, 16. 228 

mercury alloy, 16. 213 

nickel-silver alloy, 16. 220 

plumbite, 7. 669 

poling, 7. 289 

preparation pure, 7. 293 

properties, chemical, 7. 323 

physical, 7. 295 

purification, 7. 286 

pyrites, 7. 283, 475, 897 

recovery from scraps, 7. 291 

reef, 7. 286 

refined, 7. 289 

refining, 7. 289 

electrical, 7. 289 

rhodium alloy, 15. 666 

ruthenium allo3rs, 15. 610 

sesquioxide, 7. 386, 392 

hydrated, 7. 392 

sesquisulphide, 7. 466, 468 

hydrated, 7. 468 

silicide, 6. 187 

silicon octofiuoride, 7. 422 

silver alloys, 7. 368 

slip bands, 7. 297 

solubility of hydrogen, 1. 306 

sparable, 7. 394 

stone, 7. 394 

strain disease, 7. 302 

stream, 7. 394 

strontium alloys, 7. 372 

sulphates, 7. 477 

sulphochlorides, 7. 472 

• tetrachloride, 7. 436 


Tin tetraxnanganeside, 12. 216 

tetratritarsenide, 7. 331 

tetritatriarsenide, 9 . 68 

tetritoxide, 7. 392 

tetroxide, 7. 386 

thallium alloys, 7. 384 

toad's eye, 7, 394 

tossii^, 7. 289 

tree, 7. 298, 338 

tricMoride, 7. 424 

triphosphide, 8. 849 

tritadiarsenide, 9 . 68 

tritatetrarsenide, 9 . 68 

tritatetroxide, 7. 386 

tritetritaphosphide, 8. 848 

tritetritarsenide, 7. 331 

uses, 7. 339 

wood, 7. 394 

X-radiogram, 1. 642 

zinc alloys, 7. 374 

zirconium, 7. 117 

alloys, 7. 385 

Tincal, 5. 1, 3 
Tincar, 5. 1 

Tinder box, pneumatic, 8. 1068 

ore, 7. 491 ; 9 . 666 

Tinzenite, 6. 900 
Tirolit, 9 . 161 
Tirolite, 8. 896 
Titanamide, 7. 84 
Titanate, 7. 54 
Titanates, 7. 2, 60 
Titane oxyde, 7. 30 

chromif^re, 7. 31 

siliceocaleaire, 6. 840 

Titaneisen, 7. 66 

axotome, 7. 57 

oxyde octahedral, 7. 66 

Titaneisenstein, 7. 56 
Titanerz, 7. 56 

Titania, see Titanium dioxide 

acid, 7. 27, 3 1 

a-, 7. 39 

/S-, 7. 39 

meta-, 7. 40 

ortho-, 7. 39 

alcogel, 7. 39 

augites, 6. 818 

barium sulphate, 7. 94 

bromide, 7. 88 

calcium sulphate, 7. 94 

• etherogel, 7. 39 

glycerogel, 7. 39 

iron ore, 12. 631 

nitrosyl chloride, 8. 617 

nitroxylchloride, 8. 546 

potassium sulphate, 7. 94 

salts, 7. 27 

strontium sulphate, 7. 94 

sulphatogel, 7. 39 

Titanidi^ecamolybdates, 11. 600 
Titanidodecamolybdic acid, 11. 600 
Titanite, 5. 531 ; 6. 840 ; 7. 1, 3, 30 

euoolite, 6 . 840 

eucoUtio, 5. 512 

ferro-, 6. 846 

Titanium, 7. 1 

a-, 7. 16 

j8., 7. 16 

y., 7. 16 
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Titaniiim alcoholotetrafluoride, 7. 68 

alloys, 7. 22 

amminoohlorides, 7. 83 

ammonium carbonate, 7. 96 

chromate, 11. 288 

oxysulphate, 7. 95 

amorphous, 7. 8 

analytical reactions, 7. 22 

argento-, 7. 20 

arsenide, 9 . 68 

atomic number, 7. 24 

weight, 7. 23 

boride, 5. 27 

bromides, 7. 87 

bromonitride, 7. 88 ; 8. 265 

bromotrichloride, 7. 88 

calcium oxysulphide, 7. 91 

carbide, 6. 884 

carbonate, 7. 96 

chlorides, 7. 74 

chloronitride, 7. 84 ; 8. 265 

chlorophosphate, 7. 96 

chromium-nickel-iron alloys, 15. 828 

steels, 18. 616 

cobalt alloys, 14. 536 

cobaltic hexamrninofluorido, 14. 610 

colloidal, 7. 14 

columbate, 9 . 866 

cupro-, 7. 12, 18, 24 

cuprosilico-, 7. 12 

diamminotetrafiuoride, 7. 67 

dichloride, 7, 74 

dichlorodibromide, 7. 88 

difluoride, 7. 66 

dihydroxide, 7. 28 

dihydroxydichlorido, 7. 83 

diimide, 8. 265 

diiodide, 7. 89 

dinitrosyl hexachloride, 7. 84 ; 8. 438 

dioxide, 7. 27, 31 

colloidal, 7. 39 

extmction, 7. 6 

preparation, 7. 32 

properties, chemical, 7. 41 

physical, 7. 33 

diphosphoryldecachloride, 7. 85 ; 8. 

1025 

discovery, 7. 1 

disilicide, 6. 186 

disulphate, 7. 93 

trihydrated, 7. 93 

disulphide, 7. 90 

disulphohydrate, 7. 81 

dititanite, 7. 28 

electronic structure, 7. 24 

ferrite, 18. 924 

ferro-, 7. 1 1 

ferrocarbo*, 7. 11 

ferrosilico, 7. 11 

ferrous sodiiun trimetasilicate, 6. 843 

fluochloride, 7, 81 

fluorides, 7. 66 

flilpsilicate, 6, 955 

hemisitioide, 6. 186 

hemitrisilicide, 6. 186 

hexamminotetrachloride, 7. 84 

hydride, 7. 18 

hydrotrichloride, 7, 80 

hydroxytribromide, 7. 88 

hydroxytriohloride, 7. 83 


Titanium iodides, 7. 89 

iron alloys, 18. 571 

isotopes, 7. 24 

manganese-silicon steel, 18. 667 

mangano-, 7. 12, 24 

molybdate, 11. 565 

molybdenum-tungsten alloys, 11. 744 

mononitride, 8. 118 

monosulphate, 7. 91 

monosulphide, 7. 90 

monosulphohydrate, 7. 81 

monoxide, 7. 27 

nickel alloys, 16. 232 

cobalt alloys, 15. 338 

iron alloys, 16. 339 

copper alloys, 15. 232 

hexafluoride, 16. 405 

iron alloys, 15. 315 

nitrate, 7. 96 

nitride, 8. 117 

nitrites, 8. 497 

nitrogen hexachlorotetrasulphide, 7. 77 

sulphotetrachloride, 7. 84 

sulphotrichloride, 7. 84 

occurrence, 7. 2 

octamminotetrabromide, 7. 88 

octamminotetrachloride, 7. 84 

oxy dichloride, 7. 82 

oxyfluoride, 7. 67 

oxyuitrate, 7. 96 

oxytrisulphate, 7. 93 

dihydrate, 7. 94 

monohydrate, 7. 94 

pentahydrato, 7. 94 

pentitahexanitride, 8. 118 

pentoxide, 7. 64 

pentoxychromate, 11. 288 

phosphate, 7. 96 

phosphide, 8. 847 

phosphinotetrachloride, 7. 85 ; 8. 816 

phosphite, 7. 96 ; 8. 917 

phosphoenneachloride, 8. 1016 

phosphoric enneachloride, 7. 85 

phosphorous heptachloride, 7. 85 

phosphoryl heptachloride, 7. 85 

potassioamidonitride, 8. 265 

potassium carbonate, 7. 96 

preparation, 7. 8 

properties, chemical, 7. 1 8 

physical, 7. 14 

reactions, 9 . 852 

selenide, 10. 784 

selenium dioxyoctachloride, 7. 85 

dioxyoctochloride, 7. 81 ; 10. 910 

sesquichloride, 7. 75 

sesquioxide, 7. 27, 28 

sesquisulphate, 7. 91 

sesquisulphide, 7. 90 

silicate, 6. 839 

sodium calcium orthosilicate, 6. 844 

zirconatosilicate, 6. 858 

dime.sotrisilicatc, 6. 843 

phosphate, 7. 96 

potassium ferrous orthosilicate, 6. 

843 

solubility of hyclrogen, 1. 307 

steel, 12. 752 

sulphates, 7. 91 

sulphatotetrachloride, 7. 85 

sulphides, 7. 90 
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Titanium sulphochloride, 7. 81, 90 

sulphoctochloride, 7. 84 ; 10. 647 

sulphodecachloride, 10. 647 

telluride, 11. 66 

tetrabromida, 7. 88 

disulphohydrate, 7. 88 

sulphohydrate, 7. 88 

tetrachloride, 7. 78, 84 

dihydrated, 7. 81 

pentahydrated, 7. 81 

properties, chemical, 7. 80 

physical, 7. 79 

tetrafluoride, 7. 67 

dihydrated, 7. 67 

tetraiodide, 7. 89 

tetramide, 7. 84 ; 8. 265 

tetramminotetrachloride, 7. 83 

tetramminotetrafluoride, 7. 67 

tetroxychromate, 11. 288 

thiosulphate, 10. 650 

tribromide, 7. 87 

trichloride, 7. 76 

hexahydrated, 7. 77 

trifluoride, 7. 66 

trihydroxide, 7. 29 

trihydroxybromide, 7. 88 

trihydroxychloride, 7. 82 

trihydroxy orthophosphates, 7. 97 

triiodide, 7. 89 

trioxido, 7. 27 

hydrated, 7. 63 

trioxychromate, 11. 288 

tritatetranitride, 8. 119 

tungstates, 11. 791 

uranium alloys, 12. 38 

valency, 7. 23 

vanadium-iron alloys, 13. 685 

Titanoantimonites, 7. 3 
Titanocerite, 5. 614 
Titanochloroform, 7. 80 
Titanocyanogen, 8. 118 
Titanoferrite, 7. 2, 67 
Titanohedenbergite, 6. 916 
Titanolivine, 6. 846 
Titanomagnetite, 7. 27, 28 
Titanomorphite, 6. 840 ; 7. 3 
Titanonium salts, 7. 82 
Titano-olivine, 6. 386 ; 7. 64 
Titanosic oxide, 7. 28 
Titanosiderum, 7. 56 
Titanosilicates, 7. 3 
Titanosulphuric acid, 7. 92 
Titanous acid, 7. 29 

ammonium alum, 7. 92 

sulphate, 7. 92 

bromide, 7. 87 

caesium alum, 7. 93 

pentachloride, 7. 77 

chloride, 7. 76 

hydrosulphate, 7. 91 

hydroxide, 7. 29 

iodide, 7. 89 

oxide, 7. 28 

oxychloride, 7. 82 

potassium sulphate, 7. 93 

rubidium alum, 7. 93 

pentachloride, 7. 77 

sulphate, 7. 92 

sodium sulphate, 7. 92 

sulphate, 7. 91 


Titanous titanate, 7. 30 
Titanyl ammonium sulphate, 7. 96 

arsenate, 9 . 88 

barium mesotrisilicate, 6. 844 

calcium orthosilicate, 6. 840 

chloride, 7. 82 

dichloride, 7. 82 

dihydroxyselenate, 10. 873 

dihydroxyselenite, 10. 832 

dititanite, 7. 30 

metaphosphate, 7. 96 

potassium sulphate, 7. 96 

selenate, 10. 872 

selenite, 10. 832 

sodium barium mesodisilicate, 6. 844 

orthodisilicate, 6. 842 

sulphate, 7. 96 

sulphate, 7. 93 

tetrarsenite, 9. 128 

(tri)titanyl potassiimi pentasulphate, 7. 95 
Tithonometer, 2. 148 
Tiza, 5. 93 
Tjuiamunite, 9 . 789 
Toad’s eye tin, 7. 394 
Toberite, 12, 1, 133 
Tobermorite, 6. 362 
Tobemite, 12. 1, 2 
Toddite, 9 . 839, 867 ; 12. 6 
TOrnebohmite, 5. 609 
Toluene and hydrogen, 1. 304 
Toluidine tetranitritodi-p-toluidinocobalti- 
ate, 8. 610 

Toluidinium bromopalladite, 15. 677 

chloropalladite, 15. 670 

phosphotritoluididetrichloroplatinite, 

16. 278 

m-toluidinium bromosmate, 15. 723 
o- toluidinium bromosmate, 15. 723 
p-toluidinium bromosmate, 15. 723 
p-toluoyl hexathionate, 10. 629 

pentathionate, 10. 627 

1, 2, 4-toluylenediammonium bromosmate, 
15. 723 

1, 3, 4-toluylenediammonium bromosmate, 

15. 723 

Tolylammonium brornoplatinate, 16. 375 
m-tolylammonium chlorosmate, 15. 719 
o-tolylammonium chlorosmate, 15. 719 
p-tolylanunonium chlorosmate, 15. 719 
Tolyldimethylammonium brornoplatinate, 

16. 376 

Tolylenediammonium-1, 2, 4-chloropala- 
dite, 15. 670 

2 : 3-tolylenediammonium brornoplatinate, 

16. 375 

3 : 4-tolylenediammonium brornoplatinate, 

16. 376 

Tolypite, 6. 624 
Tombac, 4. 671 ; 15. 209 

red, 4 . 671 

Viennese, 4 . 671 

Tombazite, 9 . 310 
Tomlinson’s formula, 1. 835 
Tommalines magnesian, 6. 741, 742^ 
Tomosite, 6. 897 
Ton, gross, 8. 6 

long, 8. 6 

metric, 8. 6 

net, 8. 6 

short, 8. 6 
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Toneisenatein, 18. 775 
Tonerde reine, 5. 338 
Tong-pack, 15. 209 
Tonne, 8. 6 

Topaz, 8. 2 ; 6. 660 ; 7. 897 

false, 6. 138 

golden, 6. 562 

oriental, 6. 247 ; 6. 662 

Spanish, 6. 662 

X-radiograra, 1. 642 

Topazius, 6. 660 
Topfstein, 6. 430 
Tophas, 8. 814 
Topic axes, 1. 656 

parameters, 1. 666 

Torberite, 12. 6 

Torbemite, 12. 6, 133 

Torendrikite, 6. 821 

Torrelite, 5. 631 ; 9 . 906 

Torrensite, 6. 899 ; 12. 433 

Torta, 8. 304 

Totaigite, 6. 423 

Total energy, 1. 717 

Totan, 4. 401 

Totia, 4. 398 

Toiicas’s alloy, 15. 210 

Touchstone, 6. 140 

Tough pitch copper, 8. 27 

Tourmaline, 2. 2 ; 5. 4 ; 6. 740 ; 7. 897 

apyre, 6. 741 

ferrous, 6. 742 

lithium, 6. 742 

X-radiogram, 1. 642 

Tourmalines alkali, 6. 741, 742 

chrome, 6. 742 

ferric. 6. 742 

iron, 6. 741 

Tourmalinic acid, 6. 742 
Towanito, 3. 7 ; 14. 184 
Transition point, 1. 613 

action of pressure, 1. 429 

temperature, 8, 113 

Translation banding, 12. 896 

lines of, 12. 895 

Translations streifung, 12. 895 
Transmutation of elements, 4. 147 

metals, 1. 49 

Transparency to X-rays, 4. 33 
Transport numbers, 1. 985, 986 

Hittorf’s, 1. 985 

Transvaalite, 14. 424, 686 ; 15. 6 

Traversollite, 6. 409, 416 

Traversoite, 6. 344 

Travertine, 8. 814 ; 6. 81 

Treenium* 4. 206 

Tremolite, 0. 391, 404 

Trevorite, 12. 531 ; 18. 926 ; 15. 6 

Tria prima, 1. 34 

Triad, 1. 224 

Triads, 1. 206 

Doberdner’s, 1. 263 

Triamide, 8. 329 

Triatnidodiphosphoric acid, 8. 711 
Triamminodichloroaquo-salts, 11. 416 
Trianhydrosulphatophosphoric acid, 10. 346 
Triantimonic acid, 9 . 443 
Triaquotriammines, 11. 402 
Troaquotribromides, 11. 406 
Triarsenatomanganic acid, 9 . 220 
Triazane, 8. 329 

VOL. xvr. 


Triazoacetic acid, 8. 308 
Triazo-group, 8. 329 
Triazoic acid, 8. 330 
Triazomonosulphonic acid, 8. 684 
Triazone, 8. 88 

Tribenzhydroxylamine, 8. 296 
Tribenzylammonium bromopalladite, 15. 
678 

bromoplatinate, 16. 376 

bromosmate, 15. 723 

chloroiridate, 15. 771 

chloropalladite, 15. 670 

chlorosmate, 15. 719 

Triboluminescence, 1. 600 
Triboluminiscope, 1. 601 
Triborane, 5. 36 
Triborene, 5. 34 
Tribromoiodosilane, 6. 984 
Tribromoperiridious acid, 15. 774 
Tribromosilane, 6. 979, 980 
Tricadmium potassium sulphate, 4. 638 

sodium sulphate, 4. 637 

tetrathiosuiphate, 10. 547 

Tricalcium phosphate, 8. 866 
Trichalcite, 9. 5, 159 
Trichitic crystals, 1. 597 
Trichloroamminoplatinous, 16. 267 
Trichloroammonium chloride, 8. 602 
Trichloroaquodipyridine, 11. 406 
Trichlorocupric acid, 3. 183 
Trichlorogermane, 7. 263 
Trichloroiodosilane, 6. 983 
Trichloromethyl sulphuryl chloride, 6. 110 
Trichloromethyldithioformic chloride, 6. 92 
Trichloromethylsulphur chloride, 6. 92 
Trichloromethylsulphurous chloride, 6. 112 
Trichloromethylsulphuryl chloride, 6. 93 
Trichloromonosilane, 6. 216 
Trichlorophosphatoferric acid, 14. 409 
Trichlorosilane, 6. 960, 968 
Trichlorotriammino, 11. 406 
TrichlorotriaquotrichJorifles, 11. 406 
TrichlorotripjTidine, 11. 406 
Trichloro — 1, 2, 6 — trispyridine, 15. 762 
Trichlorotrithiourea, 11. 406 

hemihydrate, 11. 406 

Trichopyrito, 15. 435 
Trichromates, 11. 349 
Triclasite, 6. 812 
Triclinic s^^stem, 1. 621 
Tricobaltic diaquo-i^entol-hexamminos, 14. 
710 

tetrol-quatei'ethylcnc-diamincs, 

14. 710 

diphosphatobisethylenediaminos, 14. 

710 

diphosphatobispropylenediamines, 14. 

710 

hexol-hexammines, 14. 710 

salts, 14. 710 

Tricobaltous disodium trimetaphosphato, 
14. 864 

henicosihydrate, 14. 854 

sodium trimetaphosphate, 14. 864 

Tridymite a-, 6. 240 

analyses, 6. 242 

fir, 6. 240 

fir, 6. 240 

fibrous, 6. 240 

preparation, 6. 237 
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Triethoxymonosilane, 6. 218 
Triethyl phosphates, 8. 966 
Triethylammoziium bromoiridate, 15. 776 

bromopalladate, 16, 678 

bromoperruthenite, 16. 638 

bromoruthenate, 15. 638 

bromosmate, 16. 723 

chloroiridate, 16. 770 

chloropalladate, 15. 673 

chloropernithenite, 15. 632 

chlororhodate, 16. 679 

chloronithenate, 16. 634 

chlorosmate, 16. 719 

ferric chlorotribromide, 14. 126 

trichlorobromide, 14. 126 

Triethyloxyphosphoniumchloroplatinate, 
16. 316 


Triferrous pentaferric, 18. 807 

tetraferric oxide, 18. 807 

Trigermane, 7. 264 
Trigger reactions, 1. 368 
Trigonal system, 1. 618 
Trigonite, 7. 491 ; 9. 6, 132 
Trihydrooalcite, 8. 822 
Trihydrol, 1. 461 

Trihydroxyaquodiammines, 11. 406 
tetrahydrate, 11. 406 


Trihydroxyaquodip 3 rridinos, 11. 
hexahydrate, 11. 406 


406 


Trihydroxyaquo-hexammines, 11. 408, 409 
Trihydroxydiamidophosphoric acid, 8. 704 
Trihydroxysitane, 6. 227 
Triimide, 8. 329 

Triimidodiphosphoric acid, 8. 711 
Triimidotetraphosphoric acid, 8. 716 
Tri-iodates, 2. 324 
Triiodohydroxyiridic acid, 16, 779 
Triiodosilano, 6. 982 
Triiodylamine, 8. 606 

Trimanganous sodium tetrasulphate, 12. 
416 


Triraerite, 4. 200 ; 6. 380, 381 ; 12. 150 
Trimetaphosphimic acid, 8. 717 
Trimetatolluric acid, 11. 88 
Trimethyl platinic diamminoiodide, 16. 392 

hydroxide, 16. 245 

iodide, 16. 392 

sulphate, 16. 405 

Trimethylamine uranyl phosphate, 12. 132 
Trimethylaminocarbonyltriiodoplatinite, 

16. 386 

Trimethylammonium bromoiridate, 16. 776 

bromopalladate, 16. 678 

bromoperruthenite, 16. 638 

^bromoruthenate, 16. 538 

bromosmate, 16. 722 

chloroiridate, 16. 770 

chloropalladate, 16. 673 

chloropernithenite, 16. 632 

chlorohodate, 15. 679 

chloronithenate, 16. 534 

chlorosmate, 15. 719 

ferric fluoride, 14. 7 

fluoferrate, 14. 8 

hexachloroperrhodite, 16. 679 

molybdenyl tetrachloride, 11, 631 

pentachloroferrate, 14. 101 

ruthenate, 16. 618 

tetrachloroferrate, 14. IDl 

— uranyl tetrachloride, 12. 89 


Trimethyloxyphosphoniumohloroplatinate, 
16. 316 

2:4: 6-trimethylphenylammonium bromo- 
platinate, 16. 376 

Trimethylpyrazinium 2, 3, 6-trimethylpyra- 
zinepentachloroplatinate, 16. 313 
Trimethylpyridinium bromoplatinate, 16. 
376 

Trimolybdates, 11. 680, 682 
Trimolybdenum csesium dioxyheptachlo- 
ride, 11. 632 

potassium dioxyheptachloride, 11. 632 

Trimonosilylamine, 8. 262 
Trimorphism, 1. 696 
Trinitrides, 8. 330, 344 
Trioxalato-salts, 11. 402 
Trioxysulpharsenic acid, 9 . 326 
Trioxysulphoperrhenic acid, 12. 481 
Trip, 6. 740 
Tripelglanz, 9 . 660 
Triperchromates, 11. 366 
Triperchromic acid, 11. 361 
Triphane, 2. 426 ; 6. 640 
Triphenylguanidine bromoplatinate, 16. 376 
Triphenylguanidinium bromosmate, 16. 723 

chloroiridate, 16. 771 

chlorosmate, 16. 719 

Triphoclase, 6. 709 
Triphosphonitrilic amide, 8. 723 

bromide, 8. 724 

chloramide, 8. 723 

chloride, 8. 722 

hydroxychloride, 8. 722 

Triphosphoric acid, 8. 991 
Triphylin, 12. 453 
Triphyline, 8. 734 

Triphylite, 2. 426 ; 14. 150, *463, 631 ; 14. 
396 

Triphyllen, 7. 897 

Triplatinous potassium hexasulphoplati- 
nate, 16. 395 
Triple point, 1. 446 

Triplite, 8. 734 ; 12. 150, 631 ; 14. 396 
Triploidite, 8. 734 ; 12. 150, 456, 631 ; 14. 
396 

Triplumbic acid, 7. 685 
Tripoli, 6. 142 
Tripolite, 6. 142 

Tripotassium sodium ferrous hexachloride, 
14. 32 

Trippkeite, 9 . 6 

Tripropylammonium bromopalladate, 16. 
678 

bromosmate, 16. 723 

chloroiridate, 16. 770 

chloropalladate, 16. 673 

chloroperruthenite, 16. 632 

chlororhodate, 16. 679 

chloronithenate, 16. 634 

chlorosmate, 16. 719 

tribromopalladite, 16. 678 

trichloropalladite, 16. 670 

Tripr^yloxyphoephoniumchloroplatinate, 

Tripuhite, 12. 531 
Tripuhyite, 9 . 343, 460 
Triselenatochromic acid, 10. 876 
Triselenatouranic acid, 10. 878 
Triselenatouranvluranic acid, 10. 878 
Trisethylalcoholtri^hloride, 11. 406 
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Trisethylenediamines, 11. 401 

Trisilane, 6. 223 

Trisilicane, 6. 223 

Trisilylammonia, 8. 262 

Trisodium cadmium tetrathiosulphate, 10. 

647 

hexahydrate, 10. 547 

trihydrated, 10. 647 

Trispropylenediamines, 11. 401 
Trisulphamates, 8. 667 
Trisulphammonic acid, 8. 667 
Trisulphates, 10. 448 
Trisulphiinide, 8. 663 
Trisulphoxyazoate, 8. 680 
Triteropol 3 rvanadic acid, 9. 768 
Triterosilicic acids, 6. 308 
Trithiocarbonic acid, 6. 119, 120 
Trithiocyanatoaquodiammines, 11. 406 
Trithiocyanatotriammine, 11. 406 
Trithionates, 10. 607 
Trithionic acid, 10. 600, 601 

anhydride, 10. 601 

Trithiophosphoric acid, 8. 1062, 1067 

Trithiophosphorous acid, 8. 1062 

Triihiopyrophosphoric acid, 8. 1062, 1070 

Tritochorite, 9. 716, 777 

Tritomite, 5. 614 ; 7. 100 

Tritonite, 9. 839 

Tritungstates, 11. 773, 809 

Triuranyl ammonium disulphite, 10. 308 

sodium disulphite, 10. 308 

Trivanadyl ammonium disulphite, 10. 305 

potassium disulphite, 10. 305 

sodium disulphite, 10. 306 

zinc disulphite, 10. 306 

Trdgerite, 9. 6, 216 ; 12. 6 
Troilite, 12. 528, 631 ; 14. 136 
Trolleite, 6. 156, 366 ; 8. 734 
Trompe, 12. 582 
Trona, 2. 425, 710 
Troostite, 6. 438 ; 12. 150 
Trootsito, 4. 408 ; 12. 842 

A-, 12. 844 

Trootsitizing, 12. 673, 691 

Trough, pneumatic, 1. 123 

Trouton’s rule, 1. 440 

Tscheffkinite, 5. 514 ; 6 . 831 ; 7. 3 

Tscheng, 4. 399 

Tschermedcite, 6. 664, 698 

Tschermigite, 5. 154, 342 

Tschnichewite, 6 . 821 

T-siloxyd, 7. 25 

Tsumebite, 7. 877 

Tuam, 12. 687 

Tube mills, 8. 497 

Tubes of force, 4. 191 

Tue-iron, 12. 687 

Tuesite, 6. 495 

Tufa, 8. 814 

Tuffa, 7. 897 

Tuiron, 12. 687 

Tumoaillant*B metal, 15. 210 

Tungstates, higher, 11. 828 

normal, 11. 773 

Tungstatoferrites, 18. 023 

periodates, 2. 417 

Tungstatosodalite, 6. 583 
Tungstatovanadates, 9 . 786 
Tungstein, 6. 496, 607 
Tungsten, 5. 507 ; 11. 673, 674 


Tungsten alkali-alkaline earth-bronzes, 11. 

761 

alloys, 11. 741 ; 12. 218 

aluminium alloys, 11. 742 

cobalt alloys, 14. 542 

amalgam, 11. 762 

amidodipotassimide, 8. 268 

ammonium cadmium tetrammino- 

enneachloride, 11. 842 

copper tetramminoenneachloride, 

11.842 

tetrafluoride, 11. 837 

analytical reactions, 11. 734 

antimony alloys, 11. 743 

arsenoenneacUoride, 9. 69 

atomic disruption, 11. 740 

number, 11. 739 

structure, 11. 739 

weight, 11. 738 

beryllium alloys, 11. 741 

bismuth alloys, 9. 639 ; 11. 743 

boride, 5. 29 

bromides, 11. 853 

bronzes, 11. 750 

csesium onneachlorido, 11. 842 

calcium alloys, 11. 742 

carbide, 5. 890 

steels, 13. 634 

carbonate, 11. 861 

carbonates, 11. 861 

chlorides, 11. 840 

chromates, 11. 307 

chromium alloys, 11. 763 

cobalt alloys, 14. 542 

hexamminoenneachloride, 11. 842 

steels, 18. 642 

vanadium-iron alloys, 13. 643 

steels, 13. 642 

— cobalt alloys, 14. 541 

hexamminoenneachloride, 11. 842 

iron alloys, 14. 554 

chromium alloys, 14. 554 

tritacarbide, 14. 541 

columbate, 9. 867 

colloidal, 11. 696 

copper alloys, 11. 741 

iron-nickel alloys, 15. 330 

nickel alloys, 15, 250 

tantalum alloys, 15. 251 

zinc alloys, 15. 251 

diamminotrioxide, 8. 267 

diarsenide, 9. 70 

dibromide, 11. 853 

dichloride, 11. 840 

dichromate, 11. 343 

diiodide, 11. 855 

dinitride, 8. 129 

dioxide, 11. 747 

dihydrate, 11. 748 

dioxydibromide, 11. 855 

dioxydichloride, 11. 861 

dioxydifluoride, 11. 838 

dioxydisulphotungstate, 11. 860 

diselenide, 10. 798 

disilicide, 6. 193 

disulphide, 11. 866 

ditelluride, 11. 63 

ductile, 11. 696 

enneachloroarsenide, 9. 70 

extraction, 11. 682 
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Tungsten fluorides, 11. 837 

gold alloys, 11. 741 

hemiamminooxytetrafluoride, 11. 838 

hemicaxbide, 5. 889 

hemipentoxide, 11. 747 

hemiphosphide, 8. 850 

hemitrimolybdide, 11. 743 

hemitrinitride, 8. 129 

hemitrioxide, 11. 745 

hemitrisilicide, 6. 193 

hexabromide, 11. 854 

hexachloride, 11. 844 

hexachloroenneasulphide, 11. 859 

hexafluoride, 11. 837 

hexaiodide, 11. 856 

imide, 8. 268 

imidonitride, 8. 267 

intermetallic compounds, 11. 741 

iodides, 11. 855 

iron alloy, 13. 626 

carbide, 18. 629 

chromium carbide, 13. 629 

phosphide, 8. 850 

tritacarbide, 13. 629 

isobutylalcosol, 11. 696 

isotopes, 11. 739 

load alloys, 11. 743 

lithium bronzes, 11. 751 

magnesium alloys, 11. 742 

manganese-iron alloys, 13. 668 

mercury alloys, 11. 742 

molybdates, 11. 671 

molybdenum alloys, 11. 743 

chromium cobalt alloys, 14. 543 

iron alloys, 13. 643 

titanium alloys, 11. 744 

molybdide, 11. 743 

monophosphide, 8. 850 

monoxide, 11. 745 

nickel alloys, 15. 248 

chromium alloys, 15. 251 

steels, 15. 330 

dioxytetrafluoride, 15. 406 

steels, 15. 330 

tritacarbide, 15. 249 

nitrates, 11. 861 

nitrogen totrachlorototreisulphide, 11. 

843 

nomenclature, 11. 842 

occurrence, 11. 675 

ochre, 11. 678 

octochloroheptasulphide, 11. 860 

oxide, 11. 753 

oxides intermediate, 11. 745 

lower, 11. 745 

oxyamidonitride, 8. 268 

oxybromides, 11. 863 

oxychlorides, 11. 848 

oxyfluorides, 11. 837 

oxyiodides, 11. 855 

oxynitride, 8. 268 

oxyBulphides, 11. 860 

ox^trabromide, 11. 854 

oxytetrachloride, 11. 849 

oxytetrafluoride, 11, 837 

oxytrichloride, 11. 848 

oxytrisulphotungstates,-!!. 860 

palladium alloy, 15. 650 

— pentabromide, 11. 863 
pentachloride, 11. 843 


Tungsten pentitaenneaoxide, 11. 745 

pentitaootoxide, 11. 746 

pentitatetradecoxide, 11, 746 

permanganites, 12. 280 

phosphates, 11. 862 

phosphoenneachloride, 8. 1017 ; 11. 

844 

platiuates, 16, 248 

platinum alloys, 16. 216 

gold-copper alloy, 16. 216 

potassimidaimde, 11. 854 

potassium bronzes, 11. 761 

cadmium tetramminoennea- 

chloride, 11. 842 

copper tetramminoenneachloride, 

11. 842 

enneachloride, 11. 841 

hydroxylpentachloride, 11. 848 

hydroxypentachloride, 11, 843 

tetrafluoride, 11. 837 

preparation, 11. 689 

properties, chemical, 11, 729 

physical, 11. 699 

reactions, 9 . 862 

rubidium enneachloride, 11. 842 

silicate, 6. 866 

silicon-iron alloys, 13. 642 

silver alloys, 11. 741 

sodium bronzes, 11. 751 

solubility of hydrogen, 1. 306 

steel, 12. 762 

sulphate, 11. 861 

sulphates, 11. 860 

sulphatotrioxide, 11. 861 

sulphides, 11. 866 

tantalum alloys, 11. 744 

tetrachloride, 11. 843 

totrahydroxide, 11. 748 

tetraiodide, 11. 866 

tetritahenoxide, 11. 746 

tetritatrioxide, 11. 745 

thallous ennecMJhloride, 11. 842 

thorium alloys, 11. 743 

bronzes, 11. 762 

thiosulphate, 10. 666 

tin alloys, 11. 743 

triamminotrioxide, 8. 268 

trichloride, 11. 841 

trichloroezmeabromide, 11. 854 

trichlorotribromide, 11. 854 

trifluoride, 11. 837 

trioxide, 11. 753 

dihydrate, 11, 762 

hemihydrate, 11. 762 

hydrates, 11. 762 

monohydrate, 11. 762 

trioxyphosphopentachloride, 8. 1017 ; 

11. 768 

trioxysulphotungstates, 11. 860 

triselenide, 10. 797 

trisulphide, 11. 857 

colloidal, 11. 868 

tritacarbide, 5. 890 

tritadinitride, 8. 129 

tritaoctoxide, 11. 746 

tritasilicide, 6 . 194 

tu^tates, 11. 796 

unio^tals, 11, 696 

uranium alloys, 12. 38 

uses, 11. 736 
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Tungsten valency, 11. 738 

vanadium-iron alloys, 18. 626 

zinc alloys, 11, 742 

zirconium, 7. 117 

Tungstenato iodic acid, 2. 363 

periodates, 2. 406 

Tungsten^, 11. 674 
Tungstenite, 11. 678, 856 
Tungstic acid, 11. 762 

colloidal, 11. 766 

yellow, 11. 762 

chromite, 11. 201 

ochre, 11. 763 

Tungstite, 11. 678, 753 
Tungstoborique actde, 5. 108 
Tungstous chloride, 11. 840 
Timgstyl cobcdtic hexamininofluoride, 
610 

Turacine, 8. 8 
Turanite, 9. 716, 767 
Turbite, 4. 964 
Turgite, 12. 631 
Turite, 18. 874 
Turjite, 18. 874 
Turkey red, 18. 782 
Turkish boracite, 6. 89 
Turmale, 6. 740 
Turmali, 7. 98 
Tumerite, 5. 623 

Tumor’s yellow, 2. 716 ; 7. 741, 742 
Turpeth, 4. 964, 972 

ammonia, 4. 788, 979 

nitrous, 4. 989 

Turpethum minerale, 4 , 964 
Turquoise, 5. 155, 368 

bone, 5. 368 

green, 14. 619 

matrix, 6. 369 

Tutanego, 4. 403 
Tuteiiag, 4. 403 
Tutenay, 15. 210 
Tuteneqiie, 4. 403 
Tutia, 4. 398, 399, 401 

alexandrina, 4. 500 

blue, 4. 401 

green, 4. 401 

white, 4. 401 

Tuttham, 4. 401 
Tutthia, 4. 401 
Tutty, 14. 419 
Tuxtlite, 6. 643 
Tuyere, 12. 587 
Tvattad, 12. 709 
Twin. 1. 695 

Twinning, 6. 670 ; 12. 891 

albite, 6. 671 

annealing, 18. 891 

Baveno, 6. 671 

Brazilian, 6. 246 

Carlsbad, 6. 670 

congenital, 12. 891 

Dauphin^, 6. 246 

manebach, 6. 671 

mimetic, 1. 695 

of crystals, 1. 596 

pericline, 6. 671 

Twyer, 18. 587 
Tyohite, 8 . 656 
Tycho Brahe, 1. 47 

Tyndall’s test optical emptinesiR, 1. 768 


Type metal, 7. 362, 580 

theory, 1. 217, 218, 220 

of condensed, 1. 220 

mixed, 1. 221 

Tyrite, 6. 616 ; 9 . 839 ; 12. 5 
Tyrolite, 9 . 6 , 161 
Tysonite, 2. 1 ; 5. 622 ; 12. 6 
Tyuamyimite, 9 . 716 
Tyuyamunite, 9 . 789 
Tyuyamu 5 mnite, 12. 5, 69 
Tzanab, 8. 296 


U 

Uddevalite, 12. 531 
14. Uddevallito, 7. 57 

Uebertragungskatalyse, 10. 673 
Uguentum plumbi aeetatis, 7. 591 

carbonatis, 7. 591 

• iodidi, 7. 591 

Uliligite, 6. 855 ; 7. 100, 137 
Uigite, 6. 718 
Ulexite, 3. 623 ; 5. 4, 93 
Ullmanite X-radiogram, 1. 641 
Ullmannite, 9 . 343, 555 ; 15. 6 
XJlrichite, 12. 5, 50 
Ultra-red rays, 4. 8 

violet rays, 4. 8 

Ultrabasite, 9 . 552 
UltraOltration, 1. 772 
Ultramarine, 6. 586 

ammonium, 6. 589 

amyl, 6. 590 

barium, 6. 590 

benzyl, 6. 590 

— • — boron, 6. 590 

cadmium, 6. 590 

calcium, 6. 589 

' cobalt, 5 . 298 

ethyl, 6. 590 

ferrous, 6. 590 

germanium, 6. 590 

green, 6. 589, 591 

lead, 6. 590 

blue, 6. 889 

violet, 6, 889 

manganese, 6. 590 

mercurous, 6. 590 

native, 6. 430 

phenyl, 6. 590 

potassium, 6. 589 

red, 6. 591 

selenium, 6. 590 

silver, 6. 589 

tellurium, 6. 590 

violet, 6. 591 

white, 6. 591, 594 

yellow. 6. 591 ; 11. 273 

zinc, 6. 590 

Ultramarines silver, 6. 683 
Ultramarinum, 6. 586 
Ultramicroscope, 1. 769 
Ultramicroscopic particles, 1. 768 
Ultramicroscopy, 1. 768 
Ultramicrous, 1. 769 
Ultraphosphates, 8. 991 
Umangite, 8. 7 ; 10. 694, 770 
Umber, 12. 531 
burnt, 18. 782 
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Undercooling, 1. 450 
Ungentum Aegyptiacnm, 8. 120 
Unghwarite, 6. 906 ; 12. 531 
Unguentum hydrargyri rubri, 4. 916 
Uniaxial crystals, 1. 607 
Unionite, 6. 720 
Unitary theory matter, 4 . 1 
Units, electrical, 1. 963 

of energy, 1. 693 

Univariant systems, 1. 446, 447 
Universal medicine, 1. 49 

solvent, 1. 60 

Unoxidizable cast iron, 18. 545 
Unsaturated compounds, 4. 191 
Unstable states, 1. 464 
Untemiobsaure, 9 . 862 
Uraconite, 12. 6, 106 
Uralite, 6. 426 
Urallite, 6. 822 
Uralorthite, 6. 509 
Uranates, 12. 60, 61 
Uranbliithe, 12. 106 
Uranglimmer, 12. 2 
Urangummi, 12. 52 
Uranic acid, 12. 68 

hydrated, 12. 59 

oxide, 12, 64 

Uraninite, 5. 530 ; 7. 100, 491 ; 12. 5, 49 
Uranisches Gummierz, 12. 62 

Pittinerz, 12. 52 

Uranite, 9 . 787 ; 12. 1, 2, 6, 133 

lime, 12. 134 

Uranites spathosus, 12. 2 
Uranium, 4. 118 ; 12. 1 

I, 4. 121 

II, 4. 121 

amalgam, 12. 38 

ammonium hydroxydisulphotetraura- 

nate, 12. 97 

hydroxyhydrodisulphotetraura- 

nate, 12. 97 

oxytrifluoride, 12. 75 

tetracarbonate, 12. 116 

tungstate, 11. 797 

analytical ractions, 12. 32 

atomic number, 12. 36 

• weight, 12. 35 

azide, 8. 354 

barium hydroxydisulphotetrauranate, 

12. 98 

hydroxyhydrodisulphotetraura- 

nate, 12. 98 

borotungstate, 5. Ill 

bromides, 12. 91 

calcium hydroxydisulphotetrauranate, 

12. 98 

• metacolumbate, 9 . 904 

titanocolumbate, 9 . 906 

carbide, 5. 846 

carbonates, 12. 112 

chlorides, 12. 80 

chromite, 11. 201 

cobalt alloys, 14. 643 

colloidal, 12. 13 

copper alloys, 12. 38 

decay of, 4 . 120 

descendants, 4. 126 

— dicarbide, 6. 890 

dichromate, 11. 343 

didtioride, 12. 73 


Uranium dihydroctofluoride, 12. 76 

dihydroxide, 12. 39 

dioxide, 12. 39 

colloidal, 12. 40 

dihydrate, 12. 41 

monohydrate, 12. 41 

dioxytetrasulphide, 12. 95 

diselenide, 10. 798 

disilicide, 6. 194 

disulphate, 12. 99 

dihydrate, 12. 99, 101 

enneahydrate, 12. 100 

heptahydrate, 12. 101 

hexahydrate, 12. 100 

octohydrate, 12. 100 

pentahydrate, 12. 100 

tetrahydrate, 12. 100 

trihydrate, 12. 101 

disulphide, 12. 94 

disulphite, 10. 307 

extraction, 12. 8 

ferrous yttrium metatitanate, T. 59 

fluorides, 12. 73 

duosilicate, 6. 956 

hemipentoxide, 12. 39, 44 

hemitrialuminide, 12. 38 

hemitricarbide, 5. 890 

hemitrioxide, 12. 39 

dihydrate, 12. 39 

hydrate, 12. 39 

hemitriselenide, 10. 798 

hemitrisulphide, 12. 94 

hexachloride, 12. 84 

hexafluoride, 12. 75 

history, 12. 1 

hydrazine hydroxydisulphotetraura- 
nate, 12. 98 

hydroxyhydrodisulphotetraura- 

nate, 12. 98 

hydrodisulphate, 12. 98 

hydrohypophosphite, 8. 888 

hydrophosphite, 8. 919 

hydrosulphatosulphate, 12. 98 

hypophosphite, 8. 888 

iodides, 12. 91 

iron alloys, 18. 643 

calcium deuterohexacolumbate, 

9 . 905 

titanocolumbate, 9 . 905 

deuterotetracolumbate, 9 . 905 

metacolumbate, 9 . 906 

isobutylalcoBol, 12. 13 

isolation, 12. 10 

isotopes, 12. 36 

lithium pyrophosphate, 12. 132 

magnesium alloys, 12. 38 

manganese alloys, 12. 218 

iron alloys, 18. 668 

mercury alloys, 12. 38 

metavanadate, 9 . 787 

mica, 12. 2, 133 

molybdate, 11. 671 

trihydrate, 11. 671 

molybdenum alloys, 12. 38 

monosulphide, 12. 94 

monoxide, 12. 39 

nickel allo 3 r 8 , 16. 261 

nitrates, 12. 117 

occurrence, 12. 3 

ochre, 12. 5 
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Uranium orthoarsenate, 9. 215 

oxide, 12. 18 

oxides — intermediate, 12. 44 

lower, 12. 39 

oxychlorides, 12. 85 

oxydifluoride, 12. 76 

oxyfluorides, 12. 73 

oxynitride, 8. 268 

oxysulphides, 12. 94 

oxytetra>fluoride, 12. 77 

pentabromide, 12. 92 

pentachloride, 12. 83 

pentitadinitride, 8. 130 

pentitatetranitride, 8. 130 

pentoxynitride, 12. 62 

peroxides, 12. 69 

phosphates, 12. 128 

phosphite, 8. 919 

phosphodecachloride, 8. 1017 ; 12. 84 

physiological action, 12. 32 

platinum alloy, 16. 216 

potassium hydroxydisulphotetraura- 

nate, 12. 97 

hydroxyhydrodisulphotetraura- 

nate, 12. 97 

oxyoctofluoride, 12. 77 

peroxyfluoride, 12. 79 

tungstate, 11. 797 

properties, chemical, 12. 30 

physical, 12. 14 

pyrophoric, 12. 13 

quanidinium tetracarbonate, 12. 116 

radio-, 4. 122 

rare earth deuterotetracolumbate, 9. 

906 

titanoeolumbato, 9. 906 

red, 12. 96 

rubidium oxyoctofluoride, 12. 77 

sesquioxide, 12. 39 

sesquisulphido, 12. 94 

silicate, 6 . 866 

silicododecatungstate, 8. 881 

sodium hydro xydisulphotetrauranate, 

12. 97 

peroxyfluoride, 12. 79 

pyrophosphate, 12. 133 

tungstate, 11. 797 

solubility of hydrogen, 1. 307 

strontium hydroxydisulphotetraura- 

nate, 12. 98 

Bulpharsenite, 9. 301 

sulphates, 12. 98 

sulphides, 12. 94 

tetrabromide, 12. 92 

octohydirate, 12. 92 

tetrachloride, 12. 80 

tetrafluoride, 12. 74 

tetraiodide, 12. 93 

tetra vanadate, 9. 787 

tetroxide, 12. 70 

dihydrate, 12. 70, 71 

hemienneahydrate, 12. 70 

trihydrate, 12. 71 

titanium alloys, 12. 38 

trialuminide, 12. 38 

triamminotetraohloride, 12. 82 

tribromide, 12. 91 

trichloride, 12. 80 

trihydroxide, 12. 39 

trii<^ide, 12. 93 


Uranium trioxide, 12. 54, 58, 59 

colloidal, 12. 67 

dihydrate, 12. 69 

hemiheptahydrate, 12. 60 

hemihydrate, 12. 58 

monohydrate, 12. 68 

tritaoctoxide, 12. 45 

tritatetranitride, 8. 130 

trithionate, 10. 609 

tritungstate, 11. 811 

tungstate, 11. 797 

dihydrate, 11. 797 

tungsten alloys, 12. 38 

uses, 12. 34 

V, 4. 122 

valency, 12. 35 

vanadium alloys, 12. 38 

X, 4. 119 

Xi, 4. 121 

Xa, 4. 121, 127 

Y, 4. 122 

yellow, 12. 65, 66 

zinc alloys, 12. 38 

Uranmolybdate, 12. 5 

Uranniobite, 12. 50 

Uranochalcite, 12. 5, 110 ; 15. 9 

Uranochalzit, 12. 110 

Uranocircito, 3. 625 ; 8. 734 ; 12. 5, 136 

Uranocker, 12. 106 

Uranokker, 12. 52 

Uranomobite, 5. 616 

Uranophane, 6. 883 ; 12. 5, 60 

Uranopilite, 3. 623 ; 12. 5, 110 

Uranopitchblende, 12. 6 

Uranopyrochlore, 9. 867 

Uranosic oxide, 12. 45, 66 

dihydrate, 12. 46 

hexahydrate, 12. 46 

hydrated, 12. 46 

Uranospathite, 12. 136 
Uranospharite, 9. 589 ; 12. 5, 67 
Uranospinite, 3. 623 ; 9. 5, 216 ; 12. 5 
Uranotantalito, 5. 516; 9. 839 
Uranotemnite, 12. 5 
Uranothallite, 3. 622 ; 12. 5, 115 
Uranothorite, 7. 175, 185 ; 12. 5 
Uranotile, 6 . 882 ; 12. 5 
Uranous acetate, 12. 19 

alkali carbonate, 12. 112 

amminotetrachloride, 12. 82 

ammonium carbonate, 12. 112 

hexcisulphate, 12. 103 

oxalatofluoride, 12. 74 

tetrasulphate, 12. 103 

arsenate, 9. 215 

barium diphosphate, 12. 130 

hexachloride, 12. 83 

bromide, 12. 18, 92 

caE^sium hexachloride, 12. 83 

calcium diphosphate, 12. 130 

hexachloride, 12. 83 

carbonate, 12. 112 

chloride, 12. 1 8, 80 

decoxy tetrachloride, 12. 85 

dihydropentasulphate, 12. 103 

dihydrotrisulphate, 12. 103 

dioxy tetrachloride, 12. 85 

dithionate, 10. 696 

fluoride, 12. 18, 74 

monohydrate, 12. 74 
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Uranous hexoxytetrasulphate, 12. 102 

hydroarsenate, 9. 215 

hydrophosphate, 12. 128 

dihydrate, 12. 128 

pentahydrate, 12. 128 

hydroxide, 12. 41 

lithium hexachloride, 12. 82 

-T metaphosphate, 12. 129 

molybdate, 11. 671 

nitrate, 12. 19, 117 

oetoxytetrachloride, 12. 86 

orthophosphate, 12. 128 

trihydrate, 12. 128 

oxide, 12. 39 

oxydithionates, 10. 596 

oxyphosphate, 12. 128 

tetrahydrate, 12. 128 

trihydrate, 12. 128 

oxysulphate, 12. 102 

dihydrate, 12. 102 

pentahydrate, 12. 102 

oxysulphite, 10. 307 

periodate, 2. 416 

phosphite, 8. 919 

potassium diphosphate, 12. 130 

fluoride, 12. 18 

hoxabromide, 12. 92 

hexachloride, 12. 83 

octophosphate, 12. 130 

pentafluoride, 12. 74 

triphosphate, 12. 130 

trisulphate, 12. 103 

pyrophosphate, 12. 129 

trihydrate, 12. 129 

rtibidium hexachloride, 12. 83 

sodium dioxyhexachloride, 12. 85 

diphosphate, 12. 129 

hexabromide, 12. 92 

hexachloride, 12. 83 

octophosphate, 12. 130 

pentafluoride, 12. 75 

triphosphate, 12. 129 

strontium diphosphate, 12. 130 

hexachloride, 12. 83 

sulphate, 12. 19, 99 

sulphide, 12. 94 

tetroxytetraehloride, 12. 85 

monohydrate, 12. 85 

tridecahydrate, 12. 85 

trioxypentasulphate, 12. 102 

decahydrate, 12. 102 

dotricontahydrate, 12. 102 

icosihydrate, 12. 102 

pentadecahydrate, 12. 102 

uranate, 12. 46 

Uranphyllite, 12. 2 
Uranvitriol, 12. 106 
(Jranyl acetate, 12. 18 

amidosulphonate, 8. 644 

ammonium arsenate, 9 . 216 

carbonate, 12. 17 

chloride, 12. 17 

chromate, 11. 308 

hex^ydrate, 11. 308 

trihy(h*ate, 11. 308 

di8ulphat}e, 12. 108 

dihydrate, 12. 108 

disulphite, 10. 308 

— fluoride, 12. 16 

hydroxysulphite, 10. 308 


Uranyl ammonium pentafluoride, 12. 77 

phosphate, 12. 132 

phosphite, 8. 919 

potassiiun trisulphate, 12. 108 

selenate, 10. 877 

selenite, 10. 838 

sulphate, 12. 17 • 

antimonate, 9 . 469 

tetrabromide, 12. 93 

tetrachloride, 12. 89 

tetranitrate, 12. 126 

tricarbonate, 12. 113 

trinitrate, 12. 126 

trisulphate, 12. 108 

barimn carbonate, 12. 116 

pentafluoride, 12. 79 

phosphate, 12. 136 

decahydrate, 12. 136 

tridecahydrate, 12. 136 

sulphide, 12. 96 

bismuth arsenate, 9 . 216 

chromate, 11. 308 

iodide, 12. 94 

bromide, 12. 17, 92 

heptahydrate, 12. 92 

cadmium nitrate, 12. 127 

caesium chloride, 12. 17 

disulphate, 12. 110 

sulphate, 12. 17 

tetrachloride, 12. 90 

trinitrate, 12. 126 

calcium aluminium silicate, 6. 883 

arsenate, 9 . 216 

dicarbonate, 12. 115 

decahydrate, 12. 115 

icosihydrate, 12. 116 

dioxytetraphosphate, 12. 136 

hydrophosphate, 12. 136 

dihydrate, 12. 136 

tetrahydrate, 12. 136 

trihydrate, 12. 136 

orthodisilicate, 6. 883 

pentafluoride, 12. 79 

phosphate, 12. 18, 134 

sulphate, 12. 110 

tantalocolumbate, 9 . 867 

tetracarbonate, 12. 115 

yttrium deuterotetracolumbite, 

9 . 904 

titanocolumbate, 9 . 904 

carbonate, 12. 112 

cerium sulphite, 10. 309 

chloride, 12. 16, 86 

chromate, 11. 307 

trihydrate, 11. 307 

henahydrate, 11. 307 

citrate, 12. 18 

cobaltic hexamminofluoride, 14. 610 

cobaltous phosphate, 14. 868 

copper arsenate, 9 . 216 

calcium carbonate, 12. 116 

phosphate, 12. 133 

Bulplmte, 12. 1 10 

deccdiydroxytricarbonate, 12. 112 

deuterohexavanadate, 9 . 787 

diamminobromide, 12. 98 

diamminochloride, 12. 88 

diamminodtfluoride, 12. 77 

diamminoiodide, 12. 94 

diamminonitmte, 12. 123 
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Uranyl diamminosulphate, 12. 107 

dihydroarsenate, 9. 216 

dihydrophosphate, 12. 131 

dihydrosulphate, 12. 107 

dihydrotriselenite, 10. 838 

dihydrotrisulphate, 12. 107 

dimethylammonium tetrachloride, 12. 

89 

dinitroxylnitrate, 12. 124 

dioxysulphate, 12. 106 

dihydrate, 12. 106 

tetradecahydrate, 12. 106 

dithionate, 10. 696 

ethylamine phosphate, 12. 132 

ethylenediamine chloride, 12. 89 

disulphate, 12. 109 

nitrate, 12. 126 

fluoride, 12. 16, 76 

dihydrate, 12. 76 

fluosilicate, 6 . 966 

formate, 12. 18 

guanidine disulphato, 12. 109 

hexahydroxyjientasulphite, 10. 307 

hexamminodichloride, 12. 88 

hydrazine tetrachloride, 12. 90 

hydroarsenate, 9. 216 

hydrophosjihate, 12. 130 

hemienneahydrate, 12. 130 

hemitrihydrate, 12. 130 

heptahydrate, 12. 131 

tetrahydrato, 12. 130 

trihydrate, 12. 130 

hydroselenato, 10. 877 

hydroselenite, 10. 838 

hydrosulphite, 10. 308 

hydrotrichloride, 12. 86 

monohydrate, 12. 86 

trihydrate, 12. 86 

hydrotriselenate, 10. 877 

hydroxide, 12. 18, 68 

colloidal, 12. 59 

hydroxy chloride, 12. 86 

hydroxylamine tetrachloride, 12. 90 

hypophosphite, 8. 888 

hydrate, 8. 888 

iodate, 2. 358 

iodide, 12. 93 

lanthanum sulphite, 10. 309 

lead chromate, 11. 308 

pentafluoride, 12. 79 

lithium disulphate, 12. 109 

hexafluoride, 12. 79 

nitrate, 12. 126 

phosphate, 12. 132 

pyrophosphate, 12. 132 

magnesium disulphate, 12. 1 10 

orthodisilicate, 6 . 883 

sulphate, 12. 17 

manganite, 12. 280 

mercurous chromate, 11. 308 

mercury nitrate, 12. 127 

metaphoephate, 8. 889 ; 12. 18, 131 

metaraenite, 9 . 132 

metavanadate, 9 . 787 

methylamine phosphate, 12. 132 

methylammonium tetrachloride, 12. 89 

molybdate, 11, 671 

neodymium sulphite, 10. 309 

nickel nitrate, 15. 492 

nitrate, 11 . 831 ; 12 . 17, 117 


Uranyl nitrate dihydrate, 12. 118 

hemitrihydrate, 12. 118 

hexahydrate, 12. 117 

monohydrate, 12. 118 

tetracosihydrate, 12. 117 

tetrahydrate, 12. 117 

trihydrate, 12. 117 

nitrite, 8. 600 

nitroxylchloride, 8. 646 

octomolybdate, 11. 697 

orthophosphate, 12. 130 

oxybischromate, 11. 307 

oxychromate, 11. 308 

oxymetaphosphate, 12. 131 

oxynitrate, 12. 123 

oxysulphate, 12. 106 

paramolybdate, 11. 587 

perborate, 5. 120 

perchlorate, 2. 403 

periodate, 2. 416 

permonosulphomolybdate, 11. 663 

phosphate, 12. 18 

phosphite, 8. 919 

platinous ^rorw-sulphitodiamminosul- 

phite, 10. 321 

potassium carbonate, 12. 17 

chloride, 12. 17 

chromate, 11. 308 

cyanide, 12. 18 

disulphate, 12. 109 

dihydrate, 12. 109 

trihydrat^, 12. 109 

disulphite, 12. 308 

fluoride, 12. 16 

hexafluoride, 12. 79 

hydroxysulphite, 10. 309 

iodate, 2. 368 

pentafluoride, 12. 78 

phosphate, 12. 132 

— trihydrate, 12. 132 

phosphite, 8. 919 

pyrophosphate, 12. 133 

selenate, 10. 877 

selenite, 10. 838 

sulphate, 12. 17 

tetrabromide, 12. 93 

tetrachloride, 12. 90 

dihydrate, 12. 90 

tricarbonate, 12. 114 

trinitrate, 12. 1 26 

trisulphate, 12. 110 

praseodymium sulphite, 10. 309 

pyroarsenate, 9 . 216 

pyrophosphate, 12. 131 

decahydrate, 12. 131 

enneahydrate, 12. 131 

heptahydrate, 12. 131 

pentadecahydrate, 12. 131 

tetrahydrate, 12. 131 

— - — pyrosulphate, 10. 447 

rare earth calcium ferrous pyrocolum 

batotantalate, 9 . 906 

rhodiimi nitrate, 15. 590, 591 

rubidium chloride, 12. 17 

disulphate, 12. 110 

hexafluoride, 12. 79 

sulphate, 12. 17 

tetrachloride, 12. 90 

trinitrate, 12. 126 

trisulphate, 12. 1 10 
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Uranyl salts, 12. 60 

selenate, 10. 877 

selenido, 10. 798 

selenite, 10. 837 

dihydrate, 10. 837 

silicate, 6. 882 

silver carbonate, 12. 116 

chromate, 11. 308 

nitrate, 12. 126 

sodium arsenate, 9. 216 

carbonate, 12. 17 

chromate, 11. 308 

columbate, 9 . 867 

dih 3 ;pophosphite, 8. 889 

pentahydrate, 8. 889 

disulphate, 12. 109 

disulphite, 10. 308 

hexafluoride, 12. 79 

hydroxy sulphite, 10. 309 

metaphosphate, 12. 18 

nitrate, 12. 126 

phosphate, 12. 132 

phosphite, 8. 919 

pyrophosphate, 12. 132 

sulphate, 12. 17 

tricarbonate, 12. 114 

trifluoride, 12. 79 

trisulphate, 12. 109 

strontium dihydrotetraphosphato, 12. 

136 

oxytetrajihosphate, 12. 136 

sulpharsenato, 9 . 323 

sulphate, 12. 17, 103 

monohydrate, 12. 104 

trihydrate, 12. 104 

sulphide, 12. 96 

sulphite, 10. 308 

tetrahydrate, 10. 308 

tritahenahydrate, 10. 308 

sulphoantimonate, 9 . 675 

sulphomolybdate, 11. 652 

tartrate, 12. 18 

tellurate, 11. 97 

tellurite, 11. 82 

tetraethylammonium chloride, 12. 189 

tetrahydropentaselenite, 10. 838 

heptahydrate, 10. 838 

pentahydrate, 10. 838 

tetramethylammonium tetrachloride, 

12. 89 

tetramminobromide, 12. 93 

tetramminochloride, 12. 88 

tetramminodifluoride, 12. 77 

tetramminoiodide, 12. 94 

tetramminonitrate, 12. 123 

tetramminosulphate, 12. 107 

tetraphosphate, 12. 132 

thallium nickel nitrite, 8. 612 

thallous disulphate, 12. 110 

sulphate, 12. 17 

tricarbonate, 12. 116 

trinitrate, 12. 127 

thiosulphate, 10. 655 

thorium silicate, 6. 883 

triamminobromide, 12. 93 

triamminodifluoride, 12. 77 

triamminoiodide, 12. 94 

triainminonitrate, 12. 123 

triamminosulphate, 12. 107 

trimethylamine phosphate, 12. 132 


Uranyl trimethylammonium tetrachloride, 
12. 89 

trioxysulphate, 12. 106 

tritungstate, 11. 812 

tungstate, 11. 797 

uranate, 12. 46 

vanadate, 12. 69 

(di)uranyl ammonium pentfidiypophosphite, 
8. 889 

potaasium pentahypophosphite, 8. 889 

sodium pentah 5 ^ophosphite, 8. 889 

hexahydrate, 8. 889 

Uranylvanadic acid, 9 . 788 
Urao, 2. 424, 710 
Urasite, 2. 666 
Urbaite, 6. 407 
Urbanite, 6. 916 ; 12. 150 
Urdite, 6. 623 
Urea, 18. 613 

and hydrogen, 1. 304 

Urethane and CO|, 6. 32 
Urite, 9 . 343 
UrovOlgyite, 8. 265 
Urstoff, 4. 3 

Urusite, 12. 631 ; 14. 346 
UrvOlgyite, 8. 812 
Usbekite, 9 . 767 
Usifur, 4. 943 
Ussingite, 6. 661 
Utahite, 14. 328, 334 
Uwarowite, 6. 866 


V 

Vaalite, 6. 609, 624 
Vacuum tubes, 4 . 24 
Vadj, 8. 295 
Val, 1. 392 
Valence, 1. 206, 224 

negative, 4 . 191 

positive, 4 . 191 

Valencianite, 6. 663 
Valencies, affinh, 1. 225 

contra, 4 . 178, 179 

crypto-, 1. 208 

dormant, 1. 208 

electrical doubt, 1. 213 

latent, 1. 208, 213 

normal, 4 . 178, 179 

passive, 1. 208 

residual, 1. 213 

secondary, 1. 213 

sleeping, 1. 208 

unsaturated, 1. 213 

Valency, 1. 204, 224, 784 

Abegg*s theory, 1. 212 

absolute, 1. 209 

active, 1. 207, 209 

and refractive index, 1. 681 

auxiliary, 8. 234 

Baeyer’s strain theory, 1. 216 

Barlow and Pope’s theory, 1. 241 

bodies, 1. 226 

chief, 8. 234 

contra, 1. 212 

directed, 4 . 186 

doctrine, 1. 222 

effect of light, 1. 210 

pressure, 1. 210 
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Valency, effect of radiant energy, 1. 210 

^ temperature, 1. 210 

electronic hypotheses dynamical, 4 . 

183 

hypothesis, 4 . 183 

statical, 4. 183 

electrons, 4. 167, 190 

fixing, 4 . 190 

force, 1. 226 

free, 1. 209 

history, 1. 216 

Kossel’s hypothesis, 4 . 1 83 

maximum, 1. 207 

negative, 1. 211 

normal, 1. 212 

null, 4 . 176 

Polar, 1. 211 

positive, 1. 211 

primary, 8. 234 

secondary, 8. 234 

Stark’s hj^othesis, 4 . 183 

theories of, 1. 226 

Thomson’s hypothesis, 4 . 183 

volume, 1. 241 

Werner’s theory, 8. 234 

zero, 1. 206 

Valentine Basil, 1. 52 
Valentinito, 9 . 343, 421 
n-valerylcholinechloroplatinate, 16 . 312 
Valleriite, 12 . 531 ; 14 . 136 
Vallerite, 14 . 167, 192 
Valuovite, 6. 816 

Van der Waals’ vapour pressure formula, 1. 

433 

Vanadates, 9 . 767 
Vanadanoxido, 9 . 739, 748 
Vanadatoiodic acid, 2. 363 
Vanadatomolybilates, 9 . 780 
Vanadatomolybdic acid, 9 . 827 
Vanadatophosphoric acids, 9. 827 
Vanadatoselenic acid, 10 . 875 
Vanadatosodalite, 6 . 683 
Vanadatotungstates, 9 . 786 ; 11. 795 
Vanadatotungstic acid, 9 . 785 
Vanadeoxide, 9. 739, 743 
Vanewlic anhydride, 9 . 748 

augites, 6 . 818 

nitrate, 9 . 826 

oxide, 9 . 739, 748 

vanctdyl sulphate, 9 . 825 

Vanadico vanadates, 9 . 792 
Vanadides, 9 . 733 
Vanadiferous augite, 9 . 716 

gummite, 9 . 716 

Vanadinbleierz, 9 . 809 

Vanadinite, 2. 16 ; 7 . 491 ; 9 . 261, 715, 809 

Vanadiolaumontite, 6 . 739 

Vanadiolite, 9 . 716, 778 

Vanadioxide, 9 . 739, 741 

Vanadite, 9 . 777 

Vanadium, 9 . 714 

Vanadium aoetoselenate, 10. 875 

alloys preparation, 9. 726 

alums, 9 . 819 

amalgam, 9 . 733 

ammonium tetroxydisulphate, 9 . 826 

arsenate, 9 . 199 

deoahydrate, 9 . 199 

ootodecahydrate, 9 , 199 

tetradecahydrate, 9 . 199 


Vanadium atomic disintegration, 9 . 738 

number, 9 . 738 

weighty 9 . 737 

borate, 5. 107 

borotungstate, 5. Ill 

bromides, 9. 812 

carbide, 5. 887 

carbonates, 9 . 826 

nitrates, 9 . 825 

phosphates, 9. 825 

chlorides, 9 . 803 

chromates, 11. 306 

chromic dichlorodecaquodisulphate, 9 , 

825 

chromium-molybdenum-iron alloys, 

18. 626 

steels, 18. 617 

tungsten-iron alloys, 18. 643 

steels, 18. 642 

cycle in nature, 9 . 719 

dichloride, 9 . 803 

dihydrotrioxytetrabromido, 9. 812 

dihydrotriox 5 rtetraiodide, 9 . 814 

dinitride, 8. 125 

dioxide, 9 . 739, 743 

dioxy chloride, 9 . 805 

dioxyfiuoride, 9 . 799 

dioxytrisulphate, 9 . 824 

tetrahydrate, 9 . 824 

disilicide, 6. 189 

disulphide, 9 . 815 

electronic structure, 9 . 738 

extraction, 9 . 722 

fluorides, oxyfluorides, 9 . 796 

fluosilicate, 7, 966 

heminitride, 8. 125 

hemioxide, 9 . 739 

hemisilicide, 6. 189 

heptabromoantimonite, 9 . 49G, 812 

heptatritoxide, 9 . 739 

hexamminotribromide, 9. 812 

hexamminotrichloride, 9 . 804 

hexamminotrinitrate, 9. 826 

history, 9 . 714 

iodides, 9 . 813 

iron, 1. 520 

alloys, 18. 679 

molybdemmi alloys, 13. 626 

isolation of motal, 9 . 724 

isotopes, 9 . 738 

lead spar, 9 . 809 

'manganese-iron alloys, 13. 668 

mica, 6. 836 

molybdate, 11. 570 

molybdenum alloys, 11. 524 

nickel alloys, 15. 248 

monamminopentoxide, 9 . 754 

mononitride, 8. 124 

monoxide, 9 . 779 

nickel alloys, 15. 238 

chromium alloys, 15. 246 

iron alloys, 15. 328 

copper alloys, 15. 238 

iron alloys, 15. 316 

pentafluoride, 15. 405 

occurrence, 9 . 715 

ochre, 8. 127 ; 9. 716, 748 

oxybromide, 9 . 813 

oxychloride, 9 . 806 

oxychlorides, 9 . 803 
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Vanadium oxydibromide, 9 . 812 

oxydichloride, 9 . 806 

oxydifluoride, 9 . 797 

oxy tribromide, 9 . 813 

oxytrichloride, 9 . 806 

oxytrifluoride, 9 . 799 

pentachloride, 9 . 806 

pentafluoride, 9 . 798 

pentasulphide, 9 . 816 

pentoxide, 9 . 748 

colloidal solution, 9. 760 

dihydrate, 9 . 763 

ditritahydrate, 9 . 763 

monohydrate, 9 . 763 

permanganite, 12. 279 

phosphatomolybdates, 11. 663 

phosphide, 8 . 862 

physiological action, 9. 734 

platinate, 16. 248 

platinum alloy, 16. 215 

potassium tetroxy disulphate, 9. 826 

properties, chemical, 9. 732 

physical, 9 . 728 

pyridine sulphate, 9. 819 

reactions analytical, 9.^734 

sesquioxide, 9 . 741 

• solubility of hydrogen, 1. 306 

spar, 9 . 809 

suboxide, 9 . 739 

sulpharsenate, 9 . 322 

sulpharsenite, 9 . 301 

sulphates, 9 . 818 

sulphides oxysulphides, 9. 814 

tetrabromide, 9 . 812 

tetrachloride, 9. 805 

tetrafluodivanadate, 9 . 802 

tetrafluorido, 9 . 797 

tetroxide, 9 . 743 

dihydrate, 9 . 744 

heptahydrate, 9 . 744 

titanium-i^on-alloys, 13. 686 

tribrornide hexahydrate, 9. 812 

trichloride, 9. 803 

hexahydrate, 9 . 804 

trifluoride, 9 . 796 

trihydrotrioxypei^taiodide, 9 . 814 

triiodide, hexahydrate, 9. 813 

trioxide, 9 . 739, 741 

trisulphi<le, 9 . 816 

timgsten-iron alloys, 18. 626 

uranate, 12. 64 

uranium alloys, 12. 38 

uses, 9 . 735 

valency, 9 . 737 

wagnerite, 4. 388 

(di)v'anadium potassium dihydroalumino- 
triorthosilicate, 6 . 836 
Vanadoxide, 9. 739 

Vanadous ammonium sulphate, 9. 820 

dodecahydrate, 9 . 820 

hexahydrate, 9. 820 

tetrahydrate, 9. 820 

cfiBsium sulphate, 9. 821 

hydrodisulphate, 9 . 819 

hydrodisulphide, 9. 819 

hydroxide, 9 . 742 

oxide, 9 . 739, 741 

potassium sulphate, 9. 820 

— — rubidium sulphate, 9. 820 
dodecahydrate, 9 . 821 


Vanadous rubidium sulphate hexahydrate, 
9 . 821 

salts, 9 . 742 

sodium sulphate, 9 . 820 

sulphate, 9 . 818 

decahydrate, 9 . 819 

enneahydrate, 9 . 819 

trihydrate, 9 . 819 

thallium sulphate, 9. 821 

Vanadyl ammonium carbonate, 9 . 826 

disulphate, 9 . 824 

disulphite, 10. 306 

arsenate, 9 . 198 

barium trifluoride, 9 . 801 

borate, 5. 107 

chloride, 9 . 806, 806 

cobaltic hexamminofluoride, 14. 610 

dihydrotrisulphate, 9 . 823 

dihydrate, 9 . 823 

hemihydrate, 9 . 823 

pentadecahydrate, 9 . 823 

pentahydrate, 9 . 823 

tetradecahydrate, 9 . 823 

trihydrate, 9. 823 

dithionate, 10 . 696 

fluoride, 9 . 797, 799 

fluosilicate, 6 . 966 

hydroxide, 9 . 744 

hydrated, 9 . 744 

metahexarsenate, 9 . 199 

metarsenate, 9 . 198 

nickel tetrafluorido, 15. 406 

nitrate, 9 . 826 

orthophosphate, 9. 827 

oxide, 9 . 743 

phosphate, 9 . 827 

potassium disulphate, 9 . 824 

disulphite, 10. 306 

pyrophosphate, 9 . 827 

salts, 9 . 745 

silicate, 6 . 837 

sodium disulphate, 9. 824 

disulphite, 10 . 306 

sulpliate, 9 . 821 

dihydrate, 9. 822 

hemiheptahydrate, 9 . 822 

hemipentahydrate, 9. 822 

hemitridecahydrste, 9 . 822 

hemitrihydrate, 9 . 822 

pentahydrate, 9 . 823 

trihydrate, 9. 822 

sulphite, 10. 306 

sulphotungstate, 11. 809 

thallous oxychloride, 5. 432 

trichloride, 9 . 806 

trisulphite, 10 . 306 

tungstate, 9 . 784 

vanadate, 9 . 748 

vanadic sulphate, 9 . 826 

Vanadylvanadates, 9 . 792 
Vanadylvanadiumphosphates, 9 . 820 
Vandanite, 6. 141 
Vanoxite, 9 . 748 
Vemthofllte, 2 . 430 ; 4 . 337 
Vanuscemite, 6. 442 
Vaporization curve, 1. 444 

heat of, 1. 426 

Vapour and gas, 1. 435 

density, abnormal, 1. 192 

determination, 1. 181 
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Vapour ' density, Dumas’ process, 1. 

184 

Hofmann’s process, 1. 185 

Meyer’s process, 1. 185 

pressure, 1. 431 

and boiling-point, 1. 561, 565 

molecular weight of solute, 

1. 548 

osmotic pressure, 1. 550 

colloids, 1. 774 

constant, 1. 651 

hypothesis osmotic pressure, 1. 

558 

Nernst’s formula, 1. 434 

of small drops, 1. 453 

Rankine’s formula, 1. 433 

Raoult’s law, 1. 660 

van der Waals’ formula, 1. 

433 

Vargasite, 6. 430 
Variables, dependent, 1. 446 

independent, 1. 446 

of a system, 1. 446 

Variance of system, 1. 445 
Variscite, 5. 165, 362 ; 8. 734 
Varro, M. T., 1. 38 
Varvacite, 12. 246 
Varvicite, 12. 150, 245 
Vasheggite, 5. 366 
Vasite, 5. 609 
Vaterite, 8. 816 
Vaucher’s bearing alloy, 4. 671 
Vaughan, T., 1. 48 
Vaugrelinite, 7. 491 ; 11. 126 
Vauquelin’s red salt, 15. 667 
Vauxite, 12. 530 ; 14. 395 
Vedas, 1. 22 
Vegasite, 14. 328, 349 
Vegetable alkali, 2. 420 
Velardonite, 6. 692, 728 
Velocity colloidal particles, 1. 776 

electrical conduction, 1. 967 

molecules, 1. 744 

of chemical reactions, 1. 294 

molecular motion, 1. 792 

Boltzmann’s theorem, 

1. 792 

Maxwell's theorem, 1. 

792 

Velvet blende, 18. 877 

copper ore, 5. 363 

Venasquite, 6. 620 ; 12. 631 
Veneris crinis, 7. 34 
Venerite, 6. 826 
Venetian red, 10. 361 ; 18. 887 

sublimate, 8. 157 

Venus’ hair stone, 7. 34 
Verd antique marble, 8. 815 
Verde antique, 7. 357 

de Corsioaduro, 6. 822 

Verdigris, 8. 76, 270 
Vergiiten, 18. 690 
Vermeills, 6. 715 
Vermieulite, 6. 609 
Vermiculites, 6, 476, 603 
Vermilion, 4 . 944, 945 
Veronese yellow, 7. 742 
Verre d’antimoine, 9 * 513 

de plomb, 7. 639 

Vert antique, 6. 422 


Verwitterter Uranvitriol, 12. 106 
Verbium, 9. 714 ; 11. 489 
Vesbine, 9. 777 
Vestalium, 4. 404 
Vestanite, 6. 458, 600 
Vestium, 4. 404 ; 5. 604 
Vestorian blue, 6. 373 
Vesuvian, 6. 726 
Vesuvianite, 6. 726 

mangano, 6. 726 

Veszelyite, 9. 182 
Ve8zyel5rite, 9. 6 

Vibration frequency, 1. 828 ; 4. 7 

and heat fusion, 1. 833 

atoms, 1. 828 

molecules, 1. 828 

Vibratory volume, 1. 765 
Vicarious constituents, 1. 651 
Vichite, 5. 362 
Vichlovite, 9. 778 
Victor metal, 15. 210 
Victoria diamond, 5.711 
Victorite, 6. 392 
Victorium, 5. 501 
Viellaurite, 6. 899 ; 12. 433 
Vienna green, 9. 122 
Vierzonite, 6. 472 
Vietinghofite, 9. 839 ; 12. 6 
Vilateite, 14. 401 
Villamaninite, 14. 424 ; 15. 6 
Villamanite, 15. 449 
Villari reversal, 18. 275 
Villarsite, 6. 388 
Villemite, 6. 438 
Viluito, 6. 720 
Vinasse, 2. 438 
Vino black, 5. 749 
Vinegar, tZ. 613, 616 
Violan, 6. 915 ; 12. 150 
Violaris, 15. 448 
Violarite, 14. 424 ; 15. 6, 448 
Violet hexahydrate, 11. 422 

ultramarine, 6. 591 

Violobromide, 14. 729 
Virginia silver, 15. 208 
Viride montanum, 6. 343 
Viridite, 6. 622, 921 ; 12. 531 
Virtual work, principle of, 1. 714 
Viscosities, colloids, 1. 774 
Viscosity coefficient, 1. 749 

fluids, 1. 749 

Vitiated air, 1. 344 
Vitrae lacrymae, 6. 630 
Vitreis guttis, 6. 530 
Vitroosil, 6. 288 
Vitriol, 14. 242 

blue, 8. 234 

brown oil of, 10. 368 

Cyprian, 8. 234 

de Luna, 8. 459 

green, 14. 245, 248 

mixte chypre, 4. 639 

ochre, 14. 336 

of Mars, 14. 243 

md, 14, 761 

white, 4. 613 

zinc, 4. 613 

Vitriolgelb, 14. 343 
Vitriolocker, 14. 336 
Yitriols, 1. 383 
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Vitriolstein, 10. 351 
Vitriolum album, 4. 613 

argenti, 8. 469 

ferri, 14. 245 

martis, 14. 244, 246, 248 

veneris, 8. 234 

Vitrolium viride, 14. 246 
Vitrum antimonii, 9. 420, 677 

flexible, 6. 520 

miscoviticum, 6. 606 

Vitruvius, 1. 37 

Vivianite, 8. 734 ; 12. 531 ; 14. 390 

VOlckerite, 8. 904 

Voelkerite, 4. 261 ; 5. 164 

VOlknerite, 5. 296 

VOllig ergebnislos, 15. 478 

Vogesite, 6. 816 

Voglianite, 12. 6, 106 

Voglite, 12. 6. 116 

Vogtite, 6. 899 

Voigtite, 6. 609 

Volatile alkalies, 2. 420 

sulphur of Mars, 1. 125 

Volbouthite, 8 . 623, 625 ; 9 . 715, 767 

Volcanite, 6. 817 ; 10. 915 

Volgerite, 9. 343, 437 

Volkemite, 4. 376 

Volomit, 14. 542 

Volt, 1. 963 

Voltage, 1. 963 

decomposition, 1. 965, 1031 

and concentration, 1. 1039 

Voltaite, 6. 164; 12. 631; 14. 328, 

362 

Voltameter copper, 1. 964 

silver, 1. 964 

Volta’s law, 1. 168 
Voltzinc, 4. 408, 687 
Voltzite, 4. 408, 687 
Volume atom, 1. 188 

critical, 1. 165 

crystal, 1. 656 

electricity, 1. 820 

energy, 1. 712 

gases, 1. 150 

effect of temperature, 1. 168, 

160 

pressure, 1. 150 

joint effect temp, and press., 1. 

161 

moist gases, measuring, 1. 438 

molecular, 1. 416 

of atom, oscillatory, 1. 233 

vibratory, 1. 233 

theory, 1. 188 

valency, 1. 241 

vibratory, 1. 766 

Volumes and molecular weights, 1. 201 

atomic, 1. 228 

law of combining, 1. 171 

molecular, 1. 176, 196, 228 

specific, 1. 228 

Vondiestite, 11. 2, 62 
Vonsenite, 6. 114 ; 12. 531 
Voraulite, 5. 370 
Vorobyevite, 4. 204 ; 6. 803 
Vortmann’s fuscosulphate, 14. 674 

salt, 14. 803 

Vrbaite, 9 . 676 

Vredenburgite, 12. 160, 234, 631 


W 

Waals’ equation of state for solids, 1. 836 

gas equation, 1. 766 

theory corresponding states, 1. 769 

Wackenroder’s solution, 10. 663, 621 
Wackenrodite, 12. 160, 267 
Wad, 12. 160, 267 ; 14. 424 ; 16. 9 
Wallstahl, 12. 710 
Warmebehandlung, 12. 673 
Wagnerite, 4. 262, 387 ; 8. 734 

arsenico, 4. 388 

barium, 4. 388 

bromo, 4. 388 

calcium, 8. 902 ; 4. 388 

chloro, 4. 388 

ferro, 4. 388 

mangano, 4. 388 

strontium, 4. 388 

vanadium, 4. 388 

Wahlite, 18. 620 
Waldenheimite, 6. 821 
Walkerde, 6. 496 
Walkererde, 6. 496 
Walkerite, 6. 366, 496 
Walkthon, 6. 496 
Wall reactions, 16. 153 

saltpetre, 8. 849 

Wallerian, 6. 396, 821 
Walleriite, 14. 136 
Walmstedtite, 4. 349 
Walpurgin, 9 . 216 
Walpurgite, 9 . 5, 216, 589 ; 12. 6 
Waltherite, 9 . 704 
Waluewite, 6. 816 
Wapplorite, 4. 252 ; 9 . 6, 179 
Wardite, 5. 367 
Warrenite, 9 . 343, 554 
Warringtonite, 4. 639 
Warthaite, 9 . 696 
Warwickito, 7. 3, 64 
Washed metal, 12. 709 
Washingtonite, 7. 2, 57 
Wasite, 6. 609 
Wasmium, 5. 504 ; 7. 1 74 
Wasserbleiocker, 11. 635 
Wassereisen, 8. 853 
Wasserkies, 9 . 306 ; 14. 200 
Water, 11. 368 

absorption spectrum, 1. 474 

action aluminium, 1. 494 

barium, 1. 135 

boron, 1. 494 

— calcium, 1. 136 

carbides, 1. 494 

chromium oxide, 1. 494 

esters, 1. 494 

halogens, 1. 493, 494 

hydrides, 1. 494 

iodine, 1. 494 

iron, 1. 134 

magnesium, 1. 136 

manganese oxide, 1. 494 

metal dioxides, 1. 494 

molybdous chloride, 1. 494 

nitrides, 1. 494 

non-metal oxides, 1. 494 

metals, 1. 493 

organometallic compounds, 1. 
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Water action phosphides, 1. 494 

phosphorus, 1. 494 

potassium, 1. 136 

amalgam, 1. 136 

potassium cobaltocyanide, 1. 494 

selenides, 1. 494 

silicides, 1. 494 

sodium, 1. 136 

amalgam, 1. 136 

strontium, 1. 136 

sulphides, 1. 494 

sulphur, 1. 494 

uranium oxide, 1. 494 

zinc, 1. 134 

adsorption by solids, 1. 496 

allotropic states, 1. 457 

bath, 1. 49 

boiling point, 1. 436 

chalybeate, 1. 406 ; 12. 645 

colour, 1. 473 

composition (gravimetric), 1. 129 

of Cavendish, 1. 138 

Lavoisier, 1. 140 

Watts, 1. 141 

compressibility, 1. 418 

conductivity, 1. 410 

critical temperature, 1. 437 

crystals, 1. 464 

crystallization, 1. 463 

cycle in nature, 1 . 405 

decomposition, 1. 136, 490 

by metals, 1. 134 

density, critical, 1. 438 

dielectric capacity, 1. 478 

diffusion, 1. 469 

dispersion, 1, 472 

dissociation, 1. 492 

distillation, 1. 409 

drinking, 1. 408 

electrical conductivity, 1. 476 

electrolyses, 1. 136, 277, 356 

(element), 1. 31 

■ energy formation, 1. 489 

entropy, 1. 470 

evaporation velocity, 1. 424 

ferruginous, 12. 645 

formation of, 1. 127 

free energy, 1. 490 

freezing, 1. 463 

fresh, 1. 406 

fusion heat of, 1. 428 

gas, 1. 281 

glass, 6. 317 

boric acid, 6. 76 

gravimetric composition, Dumas, 1.130 

Morley, 1. 132 

ground, 1. 406 

hard, 1. 407 ; 6. 78 

in nature, 6. 81 

heat conductivity, 1. 471 

formation, 1. 489 

ionization, 1. 477 

influence in chemical action, 1. 377 

ionizing constant, 1. 476 

potential, 1. 476 

Kerr’s electro-optic effect, 1. 480 

liquid, constitution, 1. 461 

molecular state, 1. 460 

Sutherland’s theory constitution, 

1. 461 


Water magnetic susceptibility, 1. 479 

magnetization, 1. 479 

magneto-optic rotation, 1. 479 

maximum density, 1. 413 

mineral, 1. 406 

molecular formula, 1. 460 

diameter, 1. 460 

mean free path, 1. 460 

number per c.c., 1. 460 

velocity, 1. 460 

volume, 1. 416 

molecules collision frequency, 1. 460 

gasogenic, 1. 410 

ice, 1. 411 

— liquidogenic, 1. 411 

water, 1. 410 

optical properties, 1. 472 

ozone-, 1. 898 

photoelectric effect, 1. 480 

potable, 1. 408 

pressure coefficient, 1. 429 

critical, 1. 438 

properties, 6. 319 

purification, 1. 409 

rain, 1. 406, 407 

refractive index, 1. 472 

saline, 1. 407 

sea, 1. 407 

soft, 6. 78, 79 

softening, 6. 79 

Clarke’s process, 6. 79 

lime process, 6. 79 

soda process, 6. 79 

soda-lime process, 6. 80 

specific cohesion, 1. 469 

gravity, 1. 415 

heat, 1. 469 

spring, 1. 406 

(steam) and iron, 1. 297 

steel, 12. 545 

sulphur, 1. 406 

surface, 1. 406 

tension, 1. 467 

tensile sti*ength, 1. 422 

thermal expansion, 1. 412 

to earth, transformation, 1.81 

transition point, 1. 429 

effect pressure, 1. 429 

underground, 1. 406 

uses, 6. 324 

vapour pressure, 1. 423, 431, 435 

formulae, 1. 433 

see Steam 

vaporization, heat of, 1. 426 

velocity formation, 1. 483 

sound, 1. 469 

Verdet’s constant, 1. 479 

viscosity, 1. 466 

volume effect pressure, 1. 410 

temperature, 1. 410, 414 

synthesis, 1. 143 

Cavendish, 1. 143 

Hofmann, 1. 146 

volumetric composition, Cavendish, 1. 

139 

Waterston’s hypothesis, 1. 747 
Wattevillite, 8. 623 ; 4 . 252 ; 16. 9 
Wave-length, 4 . 7 

WavelUte, 5. 166, 274, 366 ; 8. 734 ; 16. 9 
lime, 6. 366 
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Wavellite, pseudo-, 6. 366 
Weak acids, 1. 981 

bases, 1. 981 

ions, 1. 1016 

Webnerite, 9 . 551 
Wobskyite, 6. 423 
Websterite, 6. 338 
Wehrlite, 9 . 689 ; 11. 9, 60 
Wehrllite, 6. 918 
Weibullite, 7. 491 ; 10. 694, 796 
Weight, 4. 160 

formula, 1. 179 

increase during calcination, 1. 65 

law of persistence, 1, 101 

molar, 1. 176 

of matter, 1. 66 

Weights atomic, 1. 104, 180, 181 

combining, 1. 99 

equivalent, 1. 99 

reacting, 1. 99 

Weinbergerite, 12. 631 
Weinbergite, 6. 646 
Weinschenkite, 5. 529 
Weisgylden, 9 . 291 
Weissererde, 6. 921 
Weisserz, 9 . 306 
Weisses Nichts, 4. 606 

spoiskobalt, 15. 447 

Woissgolderz, 11. 1 

prismatischo, 11. 1 

Weissgilltigerz, 9 . 291 

dunkles, 9 . 651 

Weissigite, 6. 663 

Weissite, 6. 812 j 11. 40, 43 

Weisskupfer, 15. 179 

Weisskupfererz, 14. 200 

Weissspiessglanzerz, 9 . 421 

Weld steel, 12. 710 

Weldon mud, 2. 28 

Wellsite, 6. 738 

Welsbach’s mantle, 7. 218 

Welsiuin, 5. 503, 691 

Wenzelite, 12. 150, 448, 531 ; 14. 396 

Werkblei, 7. 604 

Wornerite, 6. 619, 762, 913 

Werner’s theory, ammines, 8. 234 

valency, 8. 234 

Weslienite, 9 . 461 
Wessell’s silver, 15. 210 
Wostanite, 6. 456, 468, 600 
Wet processes extraction copper, 3. 29 

chemical, 8. 29 

electrol 3 rtic, 8. 29 

Whartonite, 15. 6, 446 
Whatonite, 14. 200 
Wheel ore, 9 . 560 
Whetstone Armenian, 5. 247 
Whewellite, 3. 623 
White acid, 2. 136 

antimonial ore, 9 . 421 

brass, 18. 645 

Chinese, 4. 607 

copper, 15. 208 

copperas, 4. 613 

gold alloys, 15. 647, 651 ; 16. 219 

heart cast iron, 12. 726 

iron pyrites, 12. 531 

isomer, 16. 271 

lead, 7. 841 

_ G. Bischof’s process, 7. 846 


White lead composition, 7. 840 

Dutch process, 7. 842 

electrolytic process, 7. 846 

French process, 7. 846 

German process, 7. 844 

Klangenfurth process, 7. 844 

W. L, Matheson’s process, 7. 846 

mild process, 7. 846 

non-poisonous, 7. 818 

precipitation process, 7. 846 

properties, 7. 847 

quick process, 7. 846 

W. H. Rowley’s process, 7. 846 

Stack process, 7. 842 

sublimed, 7. 818 

Venetian process, 7. 841 

metal, 3. 25 ; 4. 671 

nickel, 15. 6 

ore, 9 . 4, 310 

pig iron, 12. 696 

precipitate fusible, 4 . 786, 846, 862 

infusible, 4 . 786 

pyrites, 14. 199 

silver, 15. 210 

tellurium, 11. 2 

ultramarine, 6. 691, 694 

vitriol, 4. 613 

zinc, 4. 607 

Whitneyite, 8. 7 ; 9 . 4, 62 
Wicklowite, 9 . 715, 778 
Widia, 14. 642 

Widmanstatten figures, 12. 888 

structure, 12. 888 

Wiedemann and Franz’s law, 8. 62 

Wiesenerz, 18. 886 

Wiikite, 5. 481, 519 ; 7. 100 

Wilhelmite, 6. 438 

Wilhelmy’s law, 1, 294 

Wilkeite, 6. 890 

Wiikite, 7. 3 

Willcoxite, 6. 609 ; 12. 531 
Willemite, 4. 408 ; 6. 438 ; 12. 160 
Williamite, 15. 6 
Williamsite, 6. 422 
Will-o’the- Wisps, 8. 803 
Willyamite, 9 . 656 ; 14. 424 ; 15. 6 
Wilsonite, 6. 619, 763 
Wiltshireite, 7. 491 ; 9 . 300 
Wiluite, 6. 726 

Winchite, 6. 821 ; 12. 148, 150 
Winklerite, 14. 424 ; 15. 6 
Winkworthite, 6. 461 
Wiserine, 5. 627 
Wiserite, 12. 225 
Wismat, 9 . 688 
Wismuthbleierz, 9 . 694 
Wismuthglanz, 9 . 684 
Wismuthkupfererz, 9 . 690 
Wismuthoxyd kohlensaures, 9 . 704 
Withamite, 6. 721 ; 12 . 160 
Wittichenite, 8 . 7 ; 9 . 689, 690 
Wittingite, 6. 897 
Wittite, 9 . 695 ; 10. 694, 796 
Wocheinite, 5. 249 
Wodanite, 6. 609 
Wodanium, 14 . 421 
Wodankies, 14 . 421 

Wdhlerite, 6. 866, 868 ; 7. 100 ; 9. 839, 867 
Woeibyite, 5. 623 
Walchite, 9 . 550 
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WoestyB’e rule, 1. 806 
Wolohonskorte, 6. 865 
Wolf, 11. 673 

Wolfachite, 9. 4, 343, 666 ; 15. 6 
Wolfart, 11. 673 
Wolferam, 11. 673 
Wolffert, 11. 673 
Wolfhram’s red salt, 16. 271 
Wolfish, 11. 673 
Wolfort, 11. 673 
Wolfram, 11. 673, 674, 798 

blue, 11. 746 

Wolframine, 11. 763 

Wolframinum, 11. 742 

Wolframite, 6. 630 ; 7. 897 ; 11. 678, 798 ; 

12. 160, 631 
Wolframum, 11. 674 
Wolframocker, 11. 763 
Wolfrig, 11. 673 
Wolfsbergite, 9. 343, 536 
Wolftonite, 12. 242 
Wollastonite, 6. 354, 390 

a-, 6. 354 

p; 6. 354 

pseudo-, 6. 354 

Wood arsenate, 9. 160 

charcoal, 6. 748 

iron ore, 12. 531 

tin, 7. 394 

Woodwardite, 8. 7 ; 5. 164, 353 
Wool fat, 2. 425, 438 
Woolfram, 11. 673 
Wootz, 12. 853 ; 18. 660 
Wooz, 12. 863 
Work, 1. 689 

external, 1. 695 

hardening, 18. 19 

in changing volume of gaees, 1. 690 

internal, 1. 699 

maximum, 1. 703 

of chemical reaction, 1. 730 

value of heat, 1. 719 

virtual, principle of, 1. 714 

Worobieflite, 6. 803 
Worobyewite, 6. 803 
Wrought iron, 12. 634, 709 
Wiillner’s law, 1. 648 
Wustite, 18. 702, 704 
Wulfenite, 7. 491 ; 11. 488, 666 

X-radiogram, 1. 642 

Wurfelerz, 9. 226 
Wyomingite, 5. 531 


X 

X-radiograms crystals, 1. 634 
X-ray cmalyses crystal structure, 1. 633 

spectrometer, 1. 636 

spectrum, 1. 636 

of, 4. 38 

X-rays, 4. 31, 86 

al^oiption coeff., mass, 4. 33, 34 

exciting, 4. 32 

fluorescent, 4. 36 

hard, 4. 33 

opacity to, 4. 33 

penetrating power, 4. 33 

primary, 4. 32 

reflection, 4. 34 

VOL. XVI. 


X-rays scattering, 4. 34 

secondary, 4. 21 

soft, 4. 33 

transparency to, 4. 33 

Xanorthite, 5. 509 
Xantharsenite, 12. 150 
Xanthic acid, 6. 119 
Xanthin, 5. 971 
Xanthiosite, 9. 230 
Xanthitane, 6. 840 ; 7. 3 
Xanthoarsenite, 9. 218 
Xanthochromic dithionate, 10. 596 
Xanthoconite, 8. 300 ; 9. 4, 319 
Xanthogenamide, 6. 120 
Xanthogenic acid, 6. 119 
Xantholite, 6. 909 ; 12. 531 
Xanthophyllite, 6. 816 ; 12. 531 
Xantho-siderite, 12. 531 ; 18. 886, 892 ; 14 
329 

Xanthoxenite, 12. 531 ; 14. 409 
Xenolite, 6. 456 
Xenon, 7. 889 

atomic weight, 7. 947 

electronic structure, 7. 949 

history, 7. 890 

hydrate, 7. 943 

isotopes, 7. 948 

occurrence, 7. 892 

preparation, 7. 902 

properties, chemical, 7. 941 

physical, 7. 900 

Xenotime, 6. 627; 7. 100, 186; 8. 734 

12. 6 

sulphato, 6. 628 

X-radiogram, 1. 642 

Xiphonite, 6. 821 

Xonotlite, 6. 360 

Xylene and hydrogen, 1. 304 

Xylidinium-1 . 2 . 4-bromopalladite, 16. 677 

1.3. 4-bromopalladite, 15. 677 

1.4. 5-bromopalladite, 15. 677 

1.2. 4-chloropalladite, 15. 670 

1.3. 4>chloropalladite, 15. 670 

1.4. 5-chloropalladite, 16. 670 

1, 2, 4-xylidinium bromosmate, 16. 723 
1, 3, 4-xylidinium bromosmate, 16. 723 
1, 4, 5-xylidinium bromosmate, 15. 723 
Xylite, 6. 826 
Xylochlore, 6. 368 
Xylotile, 6. 825 

Xylylammonium bromoplatinate, 16. 375 
m-4-xylylammonium chlorosmate, 15. 719 
o-4-xylylammonium chlorosmate, 15. 719 
p-5-xylylammonium chlorosmate, 15. 719 


Y 

Yang, 1. 23 

Yanolite, 6, 911 

Yellow atrament, 14. 329 

cadmium, 4. 693 

Cassers, 7. 742 

mineral, 7. 742 

Turner’s, 7. 741, 742 

ultramarine, 6. 691 ; 11. 278 

Veronese, 7. 742 

Yenite, 6. 918 
Yield point, 1. 819 
Yin, 1. 23 

3 P 
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Youngite, 7. 797 ; 12. 160, 397 
Young’s modulus, 1. 820 
Ytterbia, 6. 496, 498, 706 

isolation, 6. 706 

Ytterbite, 5. 496, 608 
Ytterbium, 5. 706 

atomic number, 5. 706 

weight, 5. 706 

borate, 5. 103 

bromide, 5. 707 

carbide, 6. 873 

carbonate, 5. 707 

chloride, 5. 707 

chloroplatinate, 16. 330 

chromate, 11. 288 

hydroxide, 5. 707 

hydroxyoarbonate, 5. 707 

iodate, 2. 366 

isolation, 5. 656 

metaphosphate, 5. 708 

metatungBtate, 11. 826 

nitrate, 5. 707 

nitride, 8. 115 

orthophosphate, 5. 708 

oxide, 5. 706 

oxychloride, 5. 707 

oxymolybdate, 11. 565 

oxyorthodeca vanadate, 9 . 776 

oxytimgstate, 11. 791 

paramolybdate, 11. 587 

paratungstate, 11. 819 

properties, 5. 706 

silicododecatungstate, 6. 880 

sodium pyrophosphate, 6. 708 

tungstate, 11. 791 

solubility of hydrogen, 1, 307 

sulphate, 5. 707 

sulphite, 10. 302 

tungstate, 11. 791 

Yttria, 6. 497, 680 

extraction, 6. 676 

garnet, 6. 921 

spar, 5. 627 

stone, 5. 497 

Yttrialite, 5. 608, 612 ; 12. 6 
Yttriogarnet, 5. 612 
Yttrium, 5. 676 

amalgam, 6. 680 

ammonium carbonate, 5. 683 

sulphate, 5. 682 

analytical reactions, 5. 679 

atomic number, 5. 680 

weight, 5. 680 

bismuth sulphate, 9 . 701 

bromate, 2. 364 

bromide, 5. 681 

carbide, 5. 873 

carbonate, 5. 682 

chlorate, 2. 364 

chloride, 5. 681 

chloroaurate, 8. 695 

chloroplatinate, 16. 330 

chloroplatinite, 16. 284 

chromate, 11. 288 

dihydroarsenate, 9 . 187 

dihydrotetraselenite, 10. 832 

dioxysulphate, 6. 682 

dithionate, 10. 694 

dodecanitritotriplatinite, 8. 621 

ferrous uranium metatitanate, 7. 69 


Yttrium fluoborate, 5. 128 

fluoride, 5. 681 

fluosilicate, 6. 954 

hexaiodohexanitritotriplatinite, 8. 623 

hydrazine sulphate, 5. 682 

hydroarsenate, 9 . 188 

hydroazide, 8. 362 

hydrophosphate, 6. 684 

hydropyrophosphate, 5. 684 

hydrosulphate, 5. 682 

hydroxide, 5. 681 

colloidal, 5. 681 

iodate, 2. 364 

iodide, 5. 681 

isolation, 5. 663 

isotopes, 5. 680 

manganous nitrates, 12. 446 

mercuric chloride, 5. 681 

mercury alloys, 6. 681 

metacolumbate, 9 . 866 

metaphosphate, 5. 684 

meta vanadate, 9 . 775 

— — molybdate, 11. 666 

nitrate, 5. 683 

nitrites, 8. 496 

occurrence, 6. 676 

orthoarsenate, 9 . 187 

orthocolumbate, 9 . 866 

orthodisilicate, 5. 612 

orthophosphate, 5. 684 

oxide, 5. 680 

oxynitrate, 5. 683 

paratungstate, 11. 819 

perchlorate, 2. 402 

periodate, 2. 415 

peroxide, 5. 681 

poteissium chromate, 11. 288 

sulphate, 5. 682 

preparation, 5. 678 

properties, 5. 679 

pyrophosphate, 6. 684 

selenate enneahydrated, 10. 872 

octohydrated, 10. 872 

selenite, 10. 832 

— silicate, 6. 849 

silicododecatungstate, 6. 880 

sodium carbonate, 5. 683 

pyrophosphate, 6. 684 

sulphate, 5. 682 

sulphide, 5. 681 

tungstate, 11. 791 

solubility of hydrogen, 1. 306 

sulpharsenate, 9 . 322 

Bulpharsenite, 9 . 297 

sulphate, 5. 682 

sulphatostannate, 7. 479 

sulphide, 6. 681 

sulphite, 10. 302 

sulphomolybdate, 11. 662 

sulphotungstate, 11. 869 

tantalate, 9 . 904 

tellurate, 11. 96 

tellurite, 11. 81 

thorium metatitanate, 7. 69 

uranyl calcium deuterotetraoolumbate, 

9 . 904 

titanocolumbate, 9 . 904 

Yttrocalcite, 6. 620 

Yttrocerite, 2 . 2 ; 8. 623 ; 5. 620, 638 

Yttrocrasite, 5. 613 ; 7. 3, 69 ; 12 . 6 
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Yttroersite, 12. 5 
Yttrofluorite, 5. 520 
Yttrogamet, 9. 839 
Yttrogummite, 5. 615 ; 12. 5, 62 
Yttroilmenite, 5. 516 ; 9. 839 
YttrotantaUte, 5. 497, 516 ; 9. 839 ; 12. 5 
Yttrotitanite, 6. 612 ; 6. 831 ; 7. 3 
Yukonite, 9. 228 ; 12. 631 


Z 

Zaffera, 14. 420 

Zaffler, 14. 519 

Zaffre, 14. 420, 519 

Zalium, 5. 239 

Zamboninite, 6. 907 

Zaphara, 14. 420 

Zapher, 14. 420 

Zaphera, 14. 420 

Zaratite, 15. 6, 484, 485 

Zani mod Kalkjord f5renadt>, 14. 355 

Zamioh, 9. 1 

Zeagonite, 6. 711 

Zebedassite, 6. 812 

Zeeman effect, 4. 1 8 

Zellpyrites, 14. 218 

Zementatahl, 12. 753 

Zeolilization, 6. 646 

Zeolite en cubes, 6. 729 

iibrous, 6. 758 

foliated, 6. 768 

mangano-, 6. 901 

mealy, 6. 768 

nacr^e, 6. 768 

of Breisgau, 6. 442 

Brisgau, 4. 642 

radiated, 6. 768 

Zeolites, 6. 674 
capillaris, 6. 652 

crystalli ad centrum tendentes, 6. 758 

crystallisatus, 6. 662 

lammellaris, 6. 768 

prismaticus, 6. 652 

Zeolithe cubiquo, 6. 644 

dur, 6. 644 

effiorescente, 6. 738 

leucitique, 6. 744 

rouge d’Aedelfors, 6. 738 

Zeolithus crystallisatus cubicus, 6. 729 

lamellaris, 0. 368 

Zeophyllite, 6. 363, 951 

Zeph^^irchite, 5. 165, 362 ; 8. 734 

Zerk, 7. 98 

Zermattite, 6. 423 

Zero absolute, 1. 160 

Zeugite, 8. 889 

Zeunerite, 9. 216 ; 12. 5 

Zeuxite, 6. 741 

Ziegelerz, 8. 117 

ZiervogePs process silver, 8. 306 

Zigu41ine, 8. 117 

Zillerthite, 0. 406 

Zilver, 8. 295 

Zinc, 4. 398, 401 ; 18. 616 ; 16. 510 

acid fluoride, 4. 534 

action on water, 1. 134 

alooholochloride, 4. 647 

allotropes, 4. 430 

alloys, 4, 006 


Zinc alum, 5. 364 

aluminate, 6. 296 

aluminite, 5. 364 

aluminium alloys, 6. 237 

copper alloys, 5. 240 

iron alloys, 18. 667 

magnesium alloys, 5. 240 

nickel alloys, 15. 231 

phosphate, 6. 371 

sulphate, 5. 354 

aluminotungstate, 11. 789 

alunite, 5. 164 

amalgams, 4. 1037 

amide, 8. 260 

amidosulphonate, 8. 643 

— — aminomethyl sulphoxylate, 10. 1 62 

ammine, 8. 249 

amminochloromercuriate, 4. 861 

amminochlorosmate, 15. 720 

• amminochromate, 11. 277 

monohydrate, 11. 277 

amminometasilicate, 6. 441 

amminonitrite, 8. 489 

amminopotassamide, 8. 261 

amminopyrophosphate, 4. 662 

amminoselenite, 10. 827 

amminosulphite, 10. 286 

ammonium chromate, 11. 279 

cobaltous sulphate, 14. 782 

— — diamminobischromate, 11. 280 

diliydrophosphate, 4. 661 

dimetaphosphate, 4. 663 

dithionate, 10. 592 

ferrous sulphate, 14. 298 

fluoride, 4. 634 

hydroxy dicarbonate, 4. 647 

hyposulphite, 10. 183 

manganous sulphate, 12. 423 

nickelous sulphate, 16. 476 

oxychlorides, 4. 646 

oxydodecachloride, 4. 546 

oxyhenachloride, 4. 546 

oxyhexadecachloride, 4. 546 

oxyoctochloride, 4. 646 

paramolybdate, 11. 586 

paratungstate, 11. 819 

pentachloride, 4. 551, 552 

— {)er8ulphite, 10. 479 

phosphate, 4. 661 

roonohydratod, 4. 661 

polyiodido, 4. 581 

selenate, 10. 865 

sulphate, 4. 635 

hexahydrated, 4. 636 

sulphite, 10. 286 

tetrachloride, 4. 552 

tetraiodide, 4. 682 

thiosulphate, 10. 646 

triamminosexicliromate, 11. 280 

tribromide, 4. 671 

and stannous chlorides, 7. 434 

thalliiim, 6. 427 

anorthite, 0. 698 

antimonatotriiodobromide, 9. 512 

antimonite, 9. 432 

arsenate hydrogel, 9. 180 

arsenitomolybdate, 9. 131 

atomic number, 4. 603 

weight, 4. 601 

azide, 8. 360 
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Zinc azide basic, 8. 350 

azurite, 8. 275 

barium tetrachloride, 4. 668 

tetraiodide, 4. 684 

beryllium sulphate, 4. 640 

bismuth alloys, 9. 636 

nitrate, 9 . 710 

Blanc de, 4. 607 

blende, 4. 407 ; 7. 266. 897 ; 12. 160 

X-radiogram, 1. 640 

bloom, 4. 408, 646 

boracite, 5. 140 

bromate, 2. 350 

ammino-, 2. 350 

bromide, 4. 664 

dihydrated, 4. 667 

monohydrated, 4. 666 

trihydrated, 4. 667 

bromoaurate, 8. 607 

bromoiodobismuthite, 9 . 677 

bromopalladite, 15. 677 

bromoplatinate, 16. 379 

Buerre de, 4. 635 

Butter of, 4. 636 

— ” cadmium alloys, 4. 688 

dihydrometasilicate, 6. 446 

spar, 4. 643 

cffisium pentabromide, 4. 572 

pentachloride, 4. 557 

pentaiodide, 4. 683 

selenate, 10. 867 

tetrabromide, 4. 672 

tetraiodide, 4. 683 

calcium alloys, 4. 686 

(di) orthodisilicate, 6. 444 

hyposulphite, 10. 183 

carbide, 5. 867 

carbonate, 4. 642, 643 

hemihydrated, 4. 643 

monohydrated, 4. 643 

carbonates basic, 4. 645 

catalysis by, 1. 487 

ceric nitrate, 5. 674 

cerous nitrate, 5. 672 

chlorate, 2. 349 

ammino-, 2. 349 

chloride, 4. 636 ; 13. 616 

dihydrated, 4. 639 

hemipentahydrated, 4. 540 

monohydrated, 4. 640 

properties, chemical, 4. 648 

physical, 4. 636 

sesquihydrated, 4. 640 

tetrahydrated, 4. 640 

trihydrated, 4. 640 

chloroaurate, 8. 696 

chlorobismuthite, 9 . 667 

chlorochromate, 11. 399 

chloroiodide, 4. 681 

chloromercuriate, 4. 861 

ohloropalladate, 16. 673 

ohloropalladite, 15. 670 

ohloroplatinate, 16. 328 

hexcdiydrate, 16. 329 

chloroplatinite, 16. 283 

ohloroplumbite, 7. 731 

chlorostannate, 7. 449 

chromate, 11. 277 

monohydrate, 11. 277 

chrome, 11. 278 


Zinc chromite, 11. 200 

chromium alloys, 11. 171 

pentafluoride, 11. 364 

chromous sulphate, 11. 435 

cobalt alloy, 14. 632 

copper alloys, 14. 633 

hexachloride, 14. 643 

mercury alloy, 14. 634 

orthosilicate, 6. 933 

cobaltic aquopenfamminobromide, 14. 

723 

aquopentamminoiodide, 14. 746 

aquopentamminopentachloride, 

14. 661 

chloropyridinebisethylenedi- 

aminechloride, 14. 666 

hexamminoiodide, 14. 743 

— hexamminopentachloride, 14. 666 

cobaltic oxytrinitrite, 8. 604 

- — cobaltite, 14. 694 

cobaltous carbonate, 14. 813 

orthophosphate, 14. 862 

— sulphate, 14. 782 

tetrachloride, 14. 644 

colloidal, 4. 422 

copper alloys, 4. 670 

amminochloride, 4. 648 

carbonate, 4. 648 

dihydroxyhexametarsenite, 9 . 127 

hydrosulphate, 4. 640 

manganese alloys, 12. 207 

nickel-cobalt alloys, 16. 337 

iron alloys, 16. 313 

tungsten alloys, 16. 261 

oxychloride, 4. 640 

phosphate, 4. 664 

phosphatoarsenate, 9 . 182 

sulplmrsenite, 9 . 296 

sulphates, 4. 639 

basic, 4. 640 

cupric sulphide, 4. 604 

cupride, 4. 672 

decafluodicerate, 6. 638 

decamminochromate, 11. 278 

deuterohexavanadate, 9 . 773 

diammine, 9 . 773 

dodecammine, 9 . 773 

hexammine, 9 . 773 

diamidodiphosphate, 8. 711 

diamminoazide, 8. 360 

diamminobromide, 4. 670 

diamminochloride, 4. 649 

diamminodiiodotriarsenite, 9 . 267 

diamminoiodide, 4. 682 

diamminomolybdate, 11. 662 

diamminorthoarsenate, 9 . 180 

diamminosulphate monohydrated, 4. 

634 

diamminosrdphite, 10. 286 

diamminothiocarl^nate, 6. 127 

diamminothiosulphate, 10. 646 

diamminotrioxydibromide, 4. 669 

diamminotrioxydichloride, 4. 646 

diamminoxide, 4. 624 

diarsenatoctodecatungstate, 9 . 214 

diarsenide, 9 . 06 

dibenzylsulphone, 10. 162 

diborate, 6. 100 

dichromate, 11. 341 

dihydrazinosulphite, 10. 286 



GENERAL INDEX 


805 


Zinc dihydroarsenatotrimolybdate, 9 . 208 

dihydrophosphate, 4. 660 

dihydrated, 4. 660 

dihydrotetrarsenate, 9 . 181 

dihydroxydisilicate, 6. 442, 443 

dihydroxymetasilioate, 6. 443 

dihydroxypsnroarsenate, 9 . 182 

dihydroxysulphite, 10. 286 

dihydrox^trachloroplatihate, 16. 334 

diiododinitritoplatinite, 8. 523 

diiodotriarsenite, 9 . 257 

dimetaphosphate, 4. 663 

dioxycarbonate, 4. 646 

dihydrated, 4. 646 

dioxychromate, 11. 279 

dioxynitrate hydrated, 4. 654 

dioxytetrafluomolybdate, 11. 614 

dioxytricarbonate, 4. 646 

diphosphlde, 8. 843 

diplatinous hexasulphoplatinaie, 16. 

396 

disodium phosphate, 4. 661 

distillation, 4. 403, 413 

dithionate, 10. 592 

ditritcuiluminide, 9. 238 

ditritantimoiiide, 9 . 406 

ditritaphosphide, 8. 842 

ditritarsenide, 9 . 66 

ditun^tate, 11. 810 

docositungstate, 11. 833 

dodecabromolanthanato, 6. 645 

dodecaiodolanthanate, 6, 646 

dodecamminoxychloride, 4. 546 

dodecatungstate, 11. 832 

dust, 4. 411 

enneabromodidymate, 5. 645 

enneamminoohloroplatinate, 16. 329 

enneaoxydichloride, 4. 645 

■ — — enneaoxydiiodide, 4. 680 

euneaoxytetracHloride, 4. 645 

ethylstannonate, 7. 410 

ethylsulphinate, 10. 163, 238 

extraction, 4. 411 

blast furnace, 4. 414 

dry processes, 4. 411 

electric smelting, 4. 414 

electrolysis fused salts, 4. 417 

soln., 4. 416 

wet process, 4. 416 

fayalite, 6. 906, 909 

felspar, 6. 662 

ferrate, 18. 936 

ferric alum, 14. 348 

chloride, 14. 104 

tetrasulphate, 14. 348 

tetracosihydrate, 14. 348 

tetradecahydrate, 14. 348 

ferrite, 4. 647 ; 18. 917 

ferrous chlorides, 14. 34 

cupric sulpbarsenate, 9 . 324 

hydrosulphate, 14. 298 

orthosilicate, 6. 909 

sulphate, 14. 207 

sulphide, 14. 167 

trisulphate, 14. 298 

dihydxate, 14. 298 

octodecahydrate, 14. 298 

fine, 4. 408 

flowers of, 4. 404 

fluoantimonate, 9 . 468 


Zinc fiuoborate, 5. 128 

fluoride, 4. 633 

tetrahydrated, 4. 633 

fluosilicate, 6. 963 

fluostannate, 7. 424 

fluotitanate, 7. 73 

hexahydrated, 7. 73 

fluozirconate, 7. 141 

fume, 4. 411 

furnaces, 4. 413 

gadolinium nitrate, 6. 696 

glas, 6. 442 

gold alloys, 4. 682 

palladium alloys, 15. 648 

green, 14. 619, 602 

hausmannite, 12. 242 

hemiarsenide, 9 . 66 

henaoxy tetrachloride, 4. 545 

heptafluotantalate, 9 . 917 

heptamminochloroplatinate, 16. 329 

heptamminodiiodotriarsenite, 9 . 257 

heptoxycarbonate, 4. 646 

dihydrated, 4. 646 

heptoxydinitrate, 4. 665 

heptoxydisulphate, 4. 626 

— heptoxynitrate, 4. 665 

dihydrated, 4. 665 

tetrahydrated, 4. 666 

heptoxyoctesulphite, 10. 286 

heptoxysulphate, 4. 626 

hexadecaboratodibromide, 6. 140 

— — hexadecaboratodichloride, 5. 140 

hexadecaboratodiiodide, 6. 141 

hexahydroarsenatoctodecamolybdate, 

9 . 211 

hexaiodoplumbite, 7. 778 

hexamminobromide, 4. 571 

hexamminochloride, 4. 549 

hexamminodiiodotriarsenite, 9 . 267 

— — hexamminoiodide, 4. 682 

hexamminonitrate, 4. 666 

hexamminopotassamide, 8. 261 

hexamminosulphate, 4. 633 

hexoxydibromide, 4. 569 

hexaoxydichloride, 4. 646 

history, 4. 398 

hydrazine, 8. 316 

bromide, 4. 670 

chloride, 4. 651 

iodide, 4. 681 

selenate, 10. 866 

hydrazinocarboxylate dihydrazinate, 

8. 291 

hydrazinohydrosulphite, 10. 286 

hydroeirsenate, 9 . 181 

monohydrate, 9 . 181 

hydroarsenatovanadate, 9 . 200 

hydroazide, 8. 360 

hydrocarbonate, 4. 646 

hydrochloride, 4. 649 

hydrofluocolumbate, 9 . 872 

hydrofluoride, 4 . 634 

hydroperoxide, 4. 631 

hydrophosphate, 4. 660 

hydrophosphide, 8. 843 

hydrophosphite, 8. 916 

hydroselenite, 10. 827 

hydrosulphate, 4. 627 

hydroBulphide, 4. 607 

hydrosulphite, 10. 286 
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Zinc hydrotetrathionate, 10. 619 

hydroxides, 4. 621 

hydroxyazide, 8. 337 

hydroxylamineohloride, 4. 651 

hydroxylamite, 8. 290 

hydroxynitrate, 4. 660 

hydroxyorthoarsenate, 9. 181 

hydroxypentachloroplatinate, 16. 336 

hypochlorite, 2. 274 

hypomolybdate, 11. 629 

hyponitrite, 8. 414 

hypophosphate, 8. 938 

hypophosphite, 8. 885 

iodate, 2. 350 

ammino-, 2. 360 

iodide, 4. 674 

— dihydrated, 4. 577 

tetrahyd rated, 4. 677 

iodochloride, 4. 661, 681 

iodoplatinate, 16. 391 

iridiiim alloy, 15. 760 

iron alloys, .18. 643 

copper alloy, 18. 646 

mercury system, 18. 548 

- - spar, 4. 643 ; 14. 369 

isotopes, 4. 603 

lanthanum nitrate, 5. 672 

lead chromate, 11. 304 

hydroxyorthovanadate, 9. 777 

orthovanadate, 9. 778 

oxychloride, 4. 646 

oxydisilicate, 6. 889 

sodium iodoazide, 8. 337 

sulphide, 7. 797 

lithium silicate, 6. 444 

trichloride, 4. 554 

magnesium alloys, 4. 687 

aluminide, 5. 240 - 

iron alloys, 18. 646 

manganous sulphate, 12. 423 

potassium sulphate, 4. 641 

sulphates, 4. 640 

tetrachloride, 4. 659 

malachite, 4. 648 

manganese alloys, 12. 206 

arsenate, 9. 222 

dihydroxyorthosilicate, 6. 894 

hydrocarbonate, 12. 439 

hydroxyarsenate, 9. 222 

tetradecahydroxyarsenate, 9. 221 

manganic pentafluoride, 12. 346 

manganiferous ores, 22. 161 

manganite, 12. 242 

manganous chloride, 12. 369 

— sulphates, 12. 423 

sulphide, 12. 397 

mercuric hexabromide, 4. 894 

oxybromide, 4. 894 

oxynitrate, 4. 998 

sulphide, 4. 967 

tetrabromide, 4. 894 

tetraiodide, 4. 940 

tetramminotetraiodide, 4. 923, 

941 

mesopentatitanate, 7. 66 

metaborate, 6. 100 

metacoluml^te, 9. 866 

metantimonate, 9. 456 

dihydrate, 9. 456 

hei^ydrate, 9. 456 


Zinc metantimonate pentahydrate, 9. 456 

metaplumbate, 7. 701 

metcursenate, 9. 182 

metarsenite, 9. 127 

metasilicate, 6. 440 

metasulpharsenate, 9. 321 

metasulpharsenatoxymolybdate, 9.332 

metat^tanate, 7. 66 

metatungstate, 11. 826 

octohydrate, 11. 826 

molybdate, 11. 662 

monohydrate, 11. 662 

molybdenum alloys, 11. 623 

oxypentafluomolybdate, 11. 611 

monamminocarbonate, 4. 647 

monamminochloride, 4. 649 

monantimonide, 9. 406 

monophosphicjle, 8. 843 

monoxycarbonate, 4. 646 

hydrated, 4. 646 

monoxydicarbonate, 4. 646 

monohydrated, 4. 646 

monoxydichloride, 4. 646 

- — monoxynitrate, 4. 664 
trihydrated, 4. 454 

- — monoxysulphate, 4. 626 

monoxytrinitrate, 4. 664 

trihydrated, 4. 654 

neodymium nitrate, 5. 672 

nickel alloy, 15. 207 

copper alloys, 15. 208 

hydrosulphate, 15. 476 

lead>tin>copper alloys, 15. 237 

nitrates, 16. 492 

orthophosphate, 16. 496 

silicate, 6. 933 

silver alloys, 15. 222 

nickelous sulphate, 16. 476 

* nitrate, 4. 650 

basic, 4. 664 

dihydrated, 4. 660 

enneahydrated, 4. 661 

hemihenadecahydrated, 4. 660 

hemitrihydrated, 4. 650 

hexahydrated, 4. 660 

tetrahydrated, 4. 660 

j trihydjmted, 4. 660 

nitride, 8. 106 

nitrite, 8. 489 

monohydrate, 8. 489 

trihydmte, 8. 489 

nitritoperosmite, 25. 729 

occurrence, 4. 404 

octoborate decahydrated, 5. 100 

— — monohydrated, 6. 100 

octobromoaluminate, 5. 326 

octochlorodithallate hexahydrated, 5. 

447 

octodecachlorotetraluminate, 6. 322 

octodecoxypentasulphite, 10. 286 

octofluoaluminate, 5. 810 

octoiododibismuthite, 9. 677 

octomolybdate, 11. 597 

octoxydichloride, 4. 545 

ore prismatic, 4. 506 

red, 4. 408, 606 

orthoarsenate, 9. 180 

octohydrate, 9. 180 

trihydrate, 9* 180 

orthoarseuite, 9. 127 
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Zinc orthoborate, 5. 100 

orthodititanate, 7. 65 

orthododecacoluinbate, 9. 866 

orthophosphate, 4 . 668 

orthoailicate, 6. 438 

monohydrated, 6. 442, 443 

orthosulphoantimonate, 9 . 676 

orthosulphoantimonite, 9 . 643 

orthoBulpharsenate, 9 . 321 

orthotitanate, 7. 66 

osmiamate, 16. 728 

osmium alloy, 16. 697 

oxalatodinitritohexamminooobaltiate, 

8. 610 

oxide, 4 . 606 

properties, chemical, 4 . 616 

physical, 4 . 610 

oxybischromate, 11. 279 

oxychromate, 11. 279 

hemitrihydrate, 11. 279 

monohydrate, 11. 279 

oxydecachromite, 11. 200 

— oxydibromide, 4 . 670 

— oxy dichromite, 11. 200 

oxydivanadyIoctofluori<le, 9 . 801 

oxyhexachlorido, 4. 646 

oxynitrito, 8. 489 

oxypentafluooolurnbate, 9 . 874 

ox3^hosphide, 8. 843 

oxysulphide, 4 . 606 

oxysulphoantiraonat-e, 9 . 675 

oxytetrachromite, 11. 200 

oxytrisphosphoryltrichloride, 8. 1026 

oxytrisulphotungstate, 11. 860 

palladium alloys, 16. 648 

couple, 16. 697 

gold alloys, 15. 648 

paramolybdate, 11. 586 

paratrititanate, 7. 66 

paratungstate, 11. 819 

pentaborate, 6. 100 

pentafiuoaluminate heptaliydrated, 6. 

310 

pentafluoferrate, 14. 8 

pentaOuovanadite, 9 . 797 

pentamminobromide, 4 . 671 

pentamminochloride, 4 . 660 

pentamminodithionate, 10. 692 

pentamminosulphate, 4 . 633 

pentamminotetrathionate, 10. 619 

pentamminothioBulphate, 10. 646 

pentapermanganite, 12. 278 

pentasulphide, 4 . 607 

pentathionate, 10. 628 

pentatungstate, 11. 829 

pentitahenioosixincide, 13. 644 

pentoxydibromide, 4 . 669 

pentoxydichloride, 4 . 646, 646 

pentoxydiiodide, 4 . 680 

pentoxyhexachromite, 11. 200 

pentoi^rnitrate, 4 . 666 

heptahydrated, 4 . 666 



Zinc perdichromate, 11. 359 

perhydrol, 4 . 631 

periodates, 2. 414 

permanganate, 12. 335 

permanganite, 12. 278 

permonosulphomolybdate, 11. 653 

peroxides, 4 . 521, 530 

peroxysilicate, 6. 441 

persulphate, 10. 479 

phosphate, 4. 658 

phosphatohexatungstate, 11. 873 

phosphide, 8. 842 

phosphite, 8. 916 

platinous ^ran«-BulphitodiamminoBul- 

phite, 10. 321 

platinum alloys, 16. 206 

copper alloy, 16. 207 

silver alloy, 16. 207 

gold alloys, 16. 206, 207 

thallium alloy, 16. 211 

potassium nickelous sulphate, 15. 476 

plumbite, 7. 669 

polybromide, 4. 581 

polyiodide, 4 . 581 

potassamido, 8. 260 

potassium alloys, 4. 666 

ammonium sulphate, 4. 641 

arsenate, 9 . 182 

carbonate, 4 . 648 

chromate, 11. 277 

chromatodichromate, 11. 341 

cobalt nitrite, 8. 605 

cobaltous sulphate, 14. 782 

dicalcium sulphate, 4 . 640 

ferrous sulphate, 14. 298 

fluoride, 4 . 534 

hyposulphite, 10. 183 

imidoamide, 8. 261 

manganous sulphate, 12. 423 

nickel nitrite, 8. 612 

octohydrotetrahypophosphate, 8. 

938 

orthosulphoantimonite, 9 . 643 

paratungstate, 11. 819 

pentani trite, 8. 490 

persulphate, 10. 479 

phosphate, 4 . 661 

pyrophosphate, 4 . 663 

selenate, 10. 866 

dihydrste, 10. 866 

hexahydrate, 10. 866 

selenatosulphate, 10. 930 

silicate, 6. 444 

sulphate, 4. 637 

hexahydrated, 4 . 637 

sulphatoselenate, 10. 930 

sulphide, 4 . 604 

sulphite, 10. 286 

tetrachloride, 4 . 656 

tetrametaphosphate, 4 . 664 

tetranitrite, 8. 490 

tetrerotetradeca vanadate, 9 . 774 

thiosulphate, 10. 646 

tribromide, 4 . 672 

triiodide, 4 . 683 

trioxybischromate, 41. 279 

triterodecavanadate, 9 . 774 

praseodymium nitrate, 6. 672 

primary, 4 . 403 

properties, chemical, 4 . 472 
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Zinc pro^rtiea, physical, 4. 426 

purification, 4. 418 

pyridinopermanganate, 12. 336 

pyridinopersulphate, 10. 479 

pyroarsenate, 9. 181 

trihydrate, 9 . 182 

pyrophoric alloys, 4. 496 

pyrophosphate, 4. 661 

p 3 rrosulpharsenate, 9 . 321 

pyrosulpharsenatoxymolybdate, 9 . 331 

pyrosulphate, 10. 447 

pyrovanadate, 9 . 773 

red oxide, 4. 606 ; 12. 160 

— — retorts, 4. 413 

Belgian, 4. 413 

Rhenish, 4. 413 

Silesian, 4. 413 

rhodochrosite, 12. 433 

rdmerite, 14. 348 

rubidium selenate, 10. 866 

sulphate, 4. 638 

hexahydrated, 4. 638 

tetrachloride, 4. 667 

samarium nitrate, 5. 672 

selenate, 10. 865 

hexahydrate, 10. 865 

pentahydrate, 10. 866 

selenide, 10. 776 

selenite, 10. 826 

dihydrate, 10. 826 

sesquiborate, 6. 100 

sesquititanate, 7. 55 

silicate, 6. 438 

- — silicide, 6. 182 

silicoarsenide, 9. 68 

silicoarsenides, 6. 188 

silicododecamolybdate, 6. 871 

silicododecatungstate, 6. 879 

silver alloys, 4. 681 

iodoazide, 8. 337 

sulphide, 4. 604 

sodium alloys, 4. 666 

arsenate, 9 . 182 

bromoazide, 8. 337 

carbonate, 4. 648 

basic, 4. 648 

chloroazide, 8. 337 

fluoride, 4. 634 

hyposulphite, 10. 183 

iodoazide, 8. 337 

nitratochloroazide, 8. 337 

ootometaphosphate, 4. 664 

paratungstate, 11. 819 

persulphate, 10. 479 

phosphate, 4. 661 

pyroarsenate, 9 . 182 

pyrophosphate, 4. 662 

sulphate, 4. 636 

tetrahydrated, 4. 636 

sulphide, 4. 604 

tetrachloride, 4. 654 

tetrametaphosphate, 4. 664 

tribromide, 4. 671 

triiodide, 4. 683 

trimetaphosphate, 4. 663 

triphosphate, 4. 664 

solubility of hydrogen, 1. 306 

spar, 4. 408, 642 ; 6. 442 

spinel, 4. 408 ; 6. 154 

spongy, 4 . 417 


Zinc stannate (a-)» 7. 419 

staurolite, 6. 909 

strontium alloys, 4. 686 

tetrachloride, 4. 668 

subchloride, 4. 648 

suboxide, 4. 605 

subsulphide, 4. 686 

sulfur^, 5. 629 

sulpharsenatosulphomolybdate, 9 . 323 

sulpharsenite, 9 . 296 

sulphate, 4. 612 ; 11. 831 

ammines, 4. 633 

and hydrogen, 1. 303 

complexes, 4. 633 

dihydrated, 4. 616 

hemiheptahydrate, 4. 616 

• heptahydrated, 4. 614 

hexahydrated, 4. 615 

monohydrated, 4. 614 

octotritahydrated, 4. 614 

- pentahydrated, 4. 615 

trihydrated, 4. 616 

X-radiograrn, 1 . 642 

sulphates basic, 4. 625 

lithium and, 4. 636 

sulphide, 4. 686 

colloidal, 4. 606 

phosphorescent, 4. 592 

“ — properties, chemical, 4. 602 

— physical, 4. 693 

sulphite, 10. 286 

dihydrate, 10. 286 

hemipentahydrate, 10. 286 

monohydrate, 10. 286 

sulphitodihyposulphite, 10. 183 

sulphomolybdate, 11. 652 

sulphone, 10. 162 

sulphosilicate, 6. 987 

sulphosilicide, 6. 182 

sulphotellurite, 11. 113 

sulphotimgstate, 11, 807 

— — Bulphoxylate, 10. 162 

tellurate, 11. 94 

telluride, 11. 60 

tellurite, 11. 80 

tetraborate tetrahydrated, 6. 100 

tetrafiuodioxy tungstate, 11. 839 

tetrafiuohypovanadate, 9 . 798 

tetrametaphosphate, 4. 664 

decahydrated, 4. 664 

tetramminobromide, 4. 671 

tetramminochloride, 4. 649 

tetramminochloroplatinite, 16. 283 

tetramminochromate, 11. 278 

trihydrate, 11. 278 

pentahydrate, 11. 278 

tetramminodiiodotriarsenite, 9 . 267 

tetramminodithionate, 10. 692 

tetramminohexaiodide, 4. 682 

tetramminoiodide, 4. 682 

tetramminometachloroantimonate, 9 . 

491 

tetramminonitrate, 4. 666 

basic, 4. 666 

tetramminopermanganate, 12. 336 

tetramminopersulphate, 10. 479 

tetramminosmiamate, 16. 728 

tetramminosulphate, 4. 634 

dihydraM, 4. 634 

tetrahydrated, 4. 634 
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Zinc tetramminosulphate trihydrated, 4. 

634 

tetramminotetrathionate, 10. 619 

tetramimnotrisulphate, 4. 634 

tetrahydrated, 4. 634 

tetramminotungstate, 11. 788 

dihydrate, 11. 788 

tetramminoxide, 4. 626 

tetramolybdate, 11. 693 

tetranitritoheptaiiuninocobaltiate, 8. 

610 

tetranitritoplatinite, 8. 620 

tetraphoBphide. 8. 843 

tetrapyridinotetrathionate, 10. 619 

tetrasolenite, 10. 827 

tetrathionate, 10. 619 

tetratritaphosphide, 8. 843 

tetritastannide, 7. 374 

tetritatriantimonide, 9. 406 

~ — tetroxydibromide, 4. 669 

tetroxy dichloride, 4. 545 

tetroxynitrate, 4. 654 

— pentahydrated, 4. 664 

tetroxysulphate, 4. 626 

thallouB chloride, 5. 441 

_ — selenate, 10. 871 

— Bulphate, 5. 467 

sulphite, 10. 302 

— thiocarbainate, 6. 132 
thiocarbonate, 6. 127 

— - thiohypophosphate, 8. 1063 

thiophosphate, 8. 1066 

thiopyrophosphato, 8. 1070 

thiosulphate, 10. 546 

thoridodecamolybdate, 11. 601 

thorium hexaiutrate, 7. 261 

titanate acid, 7. 65 

— titanide, 7. 20 
toxicity, 4. 494 

triamminosulphate, 4. 634 

triamminosulphite, 10. 286 

triamminotetrathionate, 10. 619 

triamminothiosulphate, 10. 546 

triarsenatotetra vanadate, 9. 201 

trichromate, 11. 361 

trimetaphosphate, 4. 663 

trimolybdate, 11. 690 

trioxy carbonate, 4. 646 
dihydratod, 4. 646 

— monohydrated, 4. 646 

tetrahydrated, 4. 646 

trioxychromate, 11. 279 

trihydrate, 11. 279 

pentahydrate, 11. 279 

trioxydicarbonate, 4. 646 

trihydrated, 4. 646 

trioxydichloride, 4. 646 

trioxynitrate, 4. 664 

trihydrated, 4. 664 

trioxyorthoarsenite, 9 . 127 

trioxysulpharsenate, 9 . 329 

trioxysulphate, 4. 626 

decahydrate, 4. 626 

dihydrate, 4. 626 

heptahydrate, 4. 626 

hexahydrate, 4. 626 

pentahydrate, 4. 626 

trihydrate, 4. 626 

trioxytetraohloride, 4. 646 

trios^rtetranitrate, 4. 654 


Zinc trioxytetranitrate tetrcuiecahydrated, 
4. 664 

tripermanganite, 12. 278 

triphosphate, 4. 664 

trisihcate, 6. 444 

tritapermanganite, 12. 278 

trithionate, 10. 609 

trithiophosphate, 8. 1067 

tritungstate, 11. 811 

trivanadyl disulphite, 10. 305 

tungstate, 11. 788 

hydrate, 11. 788 

ultramarine, 6. 690 

uranate, 12. 63 

uranium alloys, 12. 38 

vanadaylvanadylheptafluoride, 9. 801 

vitriol, 4. 613 

weiss, 4. 607 

white, 4. .507 

yellow, 11. 278 

zirconate, 7. 136 

(tri)zinc tetraborate, 5. 100 

Zincates, 4. 526 

Zinci flores, 4. 607 

Zincite, 4. 408, 606 ; 12. 160, 531 

Zmcium naturalo calciforme, 6. 442 

Zinckenite, 9. 343, 649 

Zinckum, 4. 401-402 

Zincocalcite, 3. 814 

Zinconise, 4. 408 

Zinconite, 4. 646 

Zincosic chloride, 4. 648 

Zincosite, 4. 408, 613 

Zincous azide, 8. 350 

Zinophyllite, 4. 668 

Zincum acido aero mineral isaturn, 4. 642 

oxydatum, 4. 607 

Zinkbutter, 4. 935 
Zinkdibraunite, 12. 267 
Zinkenite, 7. 491 
Zinkgelb, 11. 278 
Zinkglaserz, 6. 442 
Zinkite, 4. 606 
Zinkmanganerz, 12. 267 
Zinkspath, 6. 442 
Zinn, 7. 276 
Zinngraupen, 7. 394 
Zinnkies, 7. 476 
Zinnkupferglanz, 7. 475 
Zinnstein, 7. 394 
Zinnwaldite, 2. 426 ; 6. 604 
Zippeite, 12. 5, 106 

Zircon, 6. 630 ; 6. 846 ; 7. 98, 100, 897 ; 12. 6 

light, 1. 326 

pyroxenes, 6. 857 

X-radiogram, 1. 641 

Zirconates, 7. 100, 134 
Zirconerde, 7. 99 
Zirconia, 7. 124 

extraction, 7. 101 

Zirconidodecamolybdates, 11. 601 
Zirconiferous, 7. 896 
Zirconite, 7. 99 
Zirconium, 7. 98 

amide, 8. 266 

ammonium carbonate, 7. 161 

octohydroxyhexasulphate, 7. 159 

tetrasulphate, 7. 169 

tungstate, 11. 791 

amorphous, 7. 110 
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arsenide, 9 . 68 

arsenite, 9 . 128 

atomic number, 7. 118 

weight, 7. 118 

borate, 5. 106 

basic, 5. 106 

boride, 5. 28 

borocarbide, 5. 28 

borotungstate, 5. 1 10 

bromides, 7. 149 

carbide, 5. 886 

carbonate, 7. 160 

chlorides, 7. 143 

chromate, 11. 288 

chromium steels, 18. 616 

cobalt, 7. 117 

colloidal, 7. 109 

columbate, 9 . 867 

columbium, 7. 1 1 7 

copper, 7. 1 16 

— — crystalline, 7. 110 

cuprous tri thiosulphate, 10. 560 

decahydroxy chromate, 11. 289 

decahydroxytrisulphate, 7. 167 

decahydrated, 7. 156 

dihydrated, 7. 156 

dicarbide, 5. 885 

dichloride, 7. 143 

dihydride, 7. 114 

— ' dihydrotrisulphate, 7. 164 

— — trihydrated, 7. 164 

dihydrotrisulphide, 7. 164 

monohydrated, 7. 154 

dihydroxytriorthosilicate, 7. 846 

dioxide, 7. 124 

properties, chemical, 7. 128 

physical, 7. 1 25 

disilicide, 6. 186 

electronic structure, 7. 118 

ferrite, 18. 921 

fluorides, 7. 137 

fluosilicate, 6. 956 

gold, 7. 116 

graphitic, 7. 106, 1 10 

hemipentoxide, 7. 123 

hemitrinitride, 8. 120 

heptoxypentasulphide, 7. 155 

dodecahydrate, 7. 165 

hexacosioxypentachromate, 11. 289 

hexahydroxychromate, 11. 289 

hexaiodide, 7. 161 

history, 7. 98 

hydride, 7. 114 

hydroarsenate, 9 . 188 

hydroazide, 8. 362 

hydrophosphate, 7. 163 

hydroxide hydrogel, 7. 131 

hydrosol, 7. 130 

hydroxides, 7. 128 

h 3 rpophosphate, 8. 938 

hypophosphite, 8. 886 

iodate, 2. 364, 367 

iodides, 7. 149 

iron, 7. 117 

alloy, 18. 674 

isotopes, 7. 118 

lead, 7. 117 

— magnesium, 7. 116 

— ^mercury, 7. 116 


Zirconium molybdate, 11. 666 

monoxide, 7. 123 

nickel, 7. 117 

aUoys, 16. 232 

columbium alloys, 16. 238 

hexafluoride, 16. 406 

octofluoride, 16. 406 

tantalum alloys, 16. 238 

nitrate, 7. 161 

pentahydrated, 7. 162 

nitride, 8. 120 

nitrites, 8. 497 

occurrence, 7. 99 

octohydroxychromate, 11. 289 

octohydroxydiorthosilicate, 6 . 847 

octox 3 rtetrachloride, 1 . 147 

orthoarsenate, 9 . 188 

orthosilicate, 6 . 848 

oxides, 7. 123 

oxychloride, 11. 831 

oxychloromolybdate, 11. 665 

oxychloro vanadate, 9 . 776 

~ * - oxysulphite, 10 . 303 
ox 3 rtrisulphate, 7. 166 

- pentoxytrisulphate, 7. 165 

— octohydrated, 7. 165 

peroxide, 7. 131 

- — phosphates, 7. 163 
phosphide, 8. 847 

phosphorus oxyhenichloride, 7. 145 

tridecachloride, 7. 146 

phosphotridecachloride, 8. 1016 

potassium carbonate, 7. 161 

(di) octohydroxypentasulphate, 

7. 169 

diorthophosphate, 7. 164 

nickel dodecafluoride; 15. 405 

(tetra) octohydroxypentasul- 
phate, 7. 159 

tetrasulphate, 7. 159 

triorthophosphate, 7. 164 

trioxydisulphate, 7. 158 

timgstate, 11 . 792 

preparation, 7. 106 

properties, chemical, 7. 114 

physical, 7. 110 

pyrophosphate, 7. 1 63 

selenate, 10 . 873 

selenide, 10 . 784 

selenite, 10 . 832 

monohydrate, 10. 832 

sesquioxide, 7. 123 

silver, 7. 116 

sodium calcium chlorotrimesotrisili- 

cate, 6. 867 

chlorotriorthosilicate, 6 . 867 

columbatosilicate, 6 . 868 

carbonate, 7. 161 

octa-orthophosplxate, 7. 164 

tetraorthophosphate, 7. 164 

tetrasulphate, 7. 169 

triorthophosphate, 7. 164 

solubility of hydrogen, 1. 306 

sulpharsenate, 9 . 322 

sulpharsenite, 9 . 297 

sulphate, 7. 162 

monohydrated, 7. 163 

tetrahydrated, 7. 163 

sulphide, 7, 162 

sulphite, 10. 303 
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Zirconium sulphochloride, 10. 647 

tantalum, 7. 117 

tellurate, 11. 96 

tellurite, 11. 81 

tetrabromide, 7. 149 

decammino-, 7. 149 

tetrammino-, 7. 149 

tetrachloride, 7. 143 

diammino-, 7. 145 

octammino-, 7. 146 

tetrammino-, 7. 146 

triammino-, 7. 145 

tetrafluoride hemipentitammino-, 7. 

138 

trihydrated, 7. 137 

tetraiodide, 7. 150 

heptammino-, 7. 161 

hexammino-, 7. 161 

octammino-, 7. 151 

tetrammino-, 7. 151 

tetraoxydisulphate, 7. 166 

octohydrate, 7. 166 

thallous enneasulphate, 7. 160 

pentasulphate, 7. 160 

tetrasulphate, 7. 160 

thiosulphate, 10. 660 

thorium hafnium orthoailicate, 8. 167 

tin, 7. 117 

titanate, 7. 66 

trichloride, 7. 143 

trihydroxybromide, 7. 150 

trioxide, 7. 123, 132 

trioxy dibromide, 7. 160 

dodecahydrated, 7. 150 

trioxydichloride, 7. 147 

trihydrated, 7. 147 

trioxysulphate, 7. 156 

octohydrate, 7. 156 

tritaoctonitride, 8. 120 

tritatetranitride, 8. 120 

tungstate, 11, 791 

tungsten, 7. 117 

uses, 7. 120 

valency, 7.117 

vanadate, 9. 776 

(di)zirconium dihydroxytrisulphate, 7. 166 

pentahydrated, 7. 156 

(tri)ziroonium octolithium pentorthosilicate, 
6. 864 

Zirconopyrophyllite, 7. 136 
Zirconyl, 7, 134 

ammonium tetrasulphate, 7. 169 

trisulphate, 7. 169 

bromate, 2. 367 

bromide, 7. 150 

hemiheptahydrated, 7. 160 

octohydrated, 7. 160 

tetrahydrated, 7. 150 

carbonate, 7. 160 

chlorate, 2 , 357 

chloride, 7. 146 

dihydrated, 7. 146 

hemiheptahydrated, 7. 146 

hexahydrated, 7. 146 

octohydrated, 7. 146 

tetrahydrated, 7. 146 

trihydrated, 7. 146 

chloroplatinate, 10. 330 

chloroplatinite, 16, 284 


Zirconyl diamminonitrate, 7. 162 

dihydrated, 7. 162 

dihydrofluoride, 7. 138 

dihydrated, 7. 138 

dihydrophosphate, 7. 163 

disulphatozirconate, 7. 167 

fluoride, 7. 138 

dihydrated, 7. 138 

hydrosulphate, 7. 164 

trihydrated, 7. 164 

hydroxide, 7. 129 

hydroxybromide, 7. 150 

hydroxyiodide, 7. 161 

hydroxynitrate, 7. 161 

dihydrated, 7. 161 

iodate, 2. 367 

iodide octohydrated, 7. 161 

metaphosphate, 7. 163 

nitrate, 7. 161 

dihydrated, 7. 161 

hemiheptanitrate, 7. 161 

perchlorate, 2. 402 

potassium dihydropentafluoride, 7. 140 

P5Troantimonate, 9. 457 

P3rroarsenate, 9. 188 

monohydrate, 9. 188 

pyrophosphate, 7. 163 

selenate, 10. 873 

selenite, 10. 832 

sulphate, 7. 155 

dihydrated, 7. 155 

monohydrated, 7. 155 

tetrahydrated, 7. 165 

sulphide, 7. 162 

tetrahydroxychromate, 11. 288 

(di)zirconyl sodium hexasulphate, 7. 164 
(tetrahydroxy)zirconyl zirconate, 7. 130 
(tri)zirconyl ammonium tetrasulphate, 7. 

159 

potassium tetrasulphate, 7. 159 

sodium tetrasulphate, 7. 159 

Zirkelite, 5. 530 ; 6. 855 ; 7. 3, 100 ; 12. 5 

Zirkite, 7. 124 

Zirklerite, 14. 35 

Zime, 9. 1 

Zimuk, 9. 1 

Zisium, 5. 239 

ZOblitzite, 6. 423 

Zoisite, 6. 719 

a-, 6. 720 

aluminium, 6. 720 

/S-, 6. 720 

iron, 6. 720 

Zolfo, 10. 1 

Zonochlorite, 6. 718 

Zootinsalz, 2. 802 

Zorgite, 8. 7 ; 7. 491 ; 10. 694, 788 

Zoroaster, 1. 20 

Zosimos, 1. 39 

Zufre, 10. 1 

Zundererz, 7. 491 ; 9. 555 

Zunyite, 6. 585 

Zurinite, 7. 30 

Zurlite, 6. 762 

Zurupaite, 6. 416 

Zwieselite, 12. 631 ; 14. 396, 397 

Zwiselite, 14. 396 

Zwitter, 7. 394 

Zygadite, 6. 603 
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